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To provide complete coverage of literature 
related to major Department programs, announce- 
ment publications that are comprehensive in their 
coverage of certain energy fields are issued regu- 
larly. All information in these publications, plus 
additional backup information, is included in the 


PUBLICATIONS ON ENERGY 


Energy Data Base of the Technical Information 
Center; all references are also available for 
machine searching via the on-line retrieval system, 
DOE/RECON, and the commercial on-line 
retrieval systems. Descriptions of these current 
awareness publications, which are supported either 


directly or indirectly by the DOE, appear below. 
Department of Energy components may receive the 
listed publications free from the Technical Informa- 
tion Center, Office of Scientific and Technical 
Information, P. O. Box 62, Oak Ridge, TN 37831. 
Telephone (615) 576-1301; FTS 626-1301. 


PUBLICATIONS OF THE TECHNICAL INFORMATION CENTER 


Energy Abstracts for Policy Analysis (EAPA) 

A monthly abstract journal devoted to the 
analysis of energy research, conservation, and pol- 
icy. Scope and coverage are limited to substantive 
articles or reports and emphasize the following pro- 
grammatic efforts; legislative, regulatory, and other 
legal aspects; social, economic, and environmental 
impacts; regional and sectoral analyses; institutional 
factors, etc. EAPA is available from the Superin- 
tendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402; domestic sub- 
scribers $5.00, foreign $6.25 per copy; annual 
cumulative index, domestic $16.00, foreign $20.00 
per copy. The annual subscription price is $72.00 
for domestic subscribers and $90.00 for foreign 
subscribers. 


Energy Research Abstracts (ERA) 

A comprehensive sernimonthly abstract journal 
devoted to all areas of energy-related information 
produced by the Department of Energy, other 
U. S. government organizations, and foreign 
governments. ERA is available to the public on a 
subscription basis from the Superintendent of 
Documents, U. S. Government Printing Office, 
Washington, D. C. 20402. The subscription rate 
for the 24 semimonthly issues is $165.00 for domes- 
tic subscribers and $206.25 for foreign subscribers. 
A single issue costs $9.50 (domestic) or $11.90 
(foreign). 


DOE Patents Available for Licensing (PAL) 

DOE is prepared to grant exclusive or nonex- 
clusive, revocable licenses under DOE-owned U. S. 
patents and patent applications; this semiannual 
publication provides abstracting and indexing cov- 
erage of this literature. PAL is available on sub- 
scription as PB84-946800 from the National 
Technical Information Service, 5285 Port Royal 
Road, Springfield, VA 22161. The annual subscrip- 
tion price is $14.00 for domestic subscribers and 
$28.00 for subscribers outside the North American 
continent; prices for single issues are $7.00 and 
$14.00, respectively. 


The following monthly update journals are available to the public on subscription from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, VA 22161; use the identifying order number (PB- No.) when sub- 
scribing. The annual! subscription rate for one volume (calendar) year (12 issues plus cumulative index) is $75.00 for 
domestic (North America) and $150.00 for foreign (outside North America) subscribers. A single issue is $7.00 (domes- 


tic) and $14.00 (foreign). 


Current Energy Patents (CEP)—PB84-902800 

Provides coverage of the international patent lit- 
erature, including patent applications, that concerns 
any aspect of energy production, conservation, and 
utilization. 


Energy and the Environment (EAE)-PB84-914900 

Devoted to information on the impacts of 
energy-related activities and radioactive and nonra- 
dioactive pollutants on the environment. 


Fossil Energy Update (FEU)—PB84-914600 
Devoted to information on the exploration, 
development, processing, and use of fossil fuels. 


Fusion Energy Update (CFU)--PB84-915300 
Devoted to informaticn on controlled thermonu- 
clear fusion, including plasma and fuel research 


and power plant engineering and conceptual design 
studies. 


Solar Energy Update (SEU)—PB84-914500 

Devoted to information on the utilization of 
solar energy, including biomass and tidal and wind 
power. 


The following semimonthly bulletins are also available from the National Technical Information Service. The annual 
subscription rate for one volume (calendar) year (24 issues; no indexes) is $40.00 for domestic subscribers and $80.00 
for subscribers outside the North American continent; use the identifying order number (PB- No.) when subscribing. 


Acid Precipitation (APC)—PB84-901000 
Covers all aspects of acid precipitation, includ- 
ing effects and possible control measures. 


Coal-Based Synfuels (CBS)—PB84-901400 
Covers all aspects of conversion of coal into gas- 
eous or liquid fuels. 


Coal Preparation and Pollution Control (CPC)- 


PB84-900800 

Covers all aspects of coal prepara 
ing and reducing pollution from its direct combus- 
tion 


Direct Energy Conversion (DEC)—PB84-946600 

Covers the following areas: photovoltaics, mag- 
netohydrodynamics, electrohydrodynamics,  ther- 
moelectrics, thermionics, and fuel cells. 


Geothermal Energy Technology (GET)- 
PB84-914700 

Devoted to information on 
development, and 
resources. 


the exploration, 
utilization of geothermal 


Laser Research (LAR)-PB84-901100 
Covers all aspects of laser research and develop- 
ment, but excludes applications 


Nuclear Fuel Cycle (NFC)-PB84-913400 
Covers all aspects of the nuclear fuel cycle, both 
front end and back end. 


Nuclear Reactor Safety (NRS)—PB84-913500 

Covers the following safety aspects: accident 
analysis, safety systems, radiation protection, 
decommissioning and dismantling, and security 
measures. 


Radioactive Waste Management (RWM)- 
PB84-902900 

Covers the following management aspects: 
transport and storage, waste processing, waste dis- 
posal, waste storage, radioactive effluents, and ship- 
ping containers. 


Solar Thermal Energy Technology (STT)- 
PB84-901200 

Covers research in materials, concentrators/ 
receivers, salinity gradients, etc., for development of 
efficient and reliable solar thermal conversion sys- 
tems. 


Unconventional Petroleum (UCP)—PB84-901300 

Covers all aspects of secondary and tertiary 
recovery of petroleum and of oil shales and tar 
sands. 


INTERNATIONAL ENERGY PUBLICATIONS 
The Office of Scientific and Technical Information, Technical Information Center (TIC) cooperates with the follow- 
ing organizations in the publication of international abstract journals: (1) International Atomic Energy Agency, Interna- 
tional Nuclear Information System, Vienna, Austria, for Atomindex; (2) International Energy Agency, IEA Coal 
Research, London, England, for Coal Abstracts; and (3) International Energy Agency, Biomass Conversion Technical 
Information Service, Dublin, Ireland, for Biomass Abstracts. In each case, the cognizant foreign agency provides the 
non-U.S. information to TIC for inclusion in the Energy Data Base; in turn, TIC provides the U. S. information for 


input into the respective journal. 
Atomindex 

A semimonthly abstract journal providing 
worldwide coverage of information on nuclear 
science and technology. Atomindex is available by 
subscription from UNIPUB, 345 Park Avenue 
South, New York, NY 10010. The cost of an 
annual subscription, 24 semimonthly issues and 
semiannual and annual cumulative indexes, is $290. 


Biomass Abstracts 

A bimonthly abstract journal with comprehen- 
sive coverage of information in any step involved in 
the eventual conversion of biomass to energy. 
Biomass Abstracts is available free to Department 
of Energy components and contractors from the 
Technical Information Center. Non-DOE organiza- 
tions may obtain Biomass Abstracts from Biomass 
Conversion Technical Information Service, Institute 
for Industrial Research and Standards, Ballymun 
Road, Dublin 9, Ireland, for 42 IR pounds per 
year. Make checks payable to the Institute. 


Coal Abstracts 

A monthly abstract journal providing compre- 
hensive worldwide coverage of information in the 
field of coal science and technology. Coal Abstracts 
is available to Department of Energy components 
and contractors from the Technical Information 
Center. Non-DOE organizations may obtain Coal 
Abstracts from IEA Coal Research, Technical 
Information Service, 14-15 Lower Grosvenor Place, 
London SWIW OEX, England, for 100 pounds 
sterling per year. 


International Copyright, © U. S. Department of Energy, 1984, under the provisions of the Universal Copyright Convention, United States copy- 
right is not asserted under the United States Copyright Law, Title 17, United States Code 
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yw ABOUT THE TECHNICAL INFORMATION CENTER 


The Office of Scientific and Technical Information, 
Technical Information Center in Oak Ridge, Tennessee, 
has been the national center for scientific and technical 
information for the Department of Energy (DOE) and its 
predecessor agencies since 1946. In developing and manag- 
ing DOE’s technical information program, the Center 
places under bibliographic control not only DOE- 
originated information but also worldwide literature on 
scientific and technical advances in the energy field and 
announces the source and availability of this information. 
Whereas the literature of science is emphasized, coverage 
is extended to DOE programmatic, socioeconomic, envi- 
ronmental, legislative/regulatory, energy analysis, and 
policy-related areas. To accomplish this mission, the 
Center builds and maintains computerized energy- 
information data bases and disseminates this information 
via computerized retrieval systems and announcement pub- 
lications such as abstracting journals, bibliographies, and 
update journals. Direct access to the Center’s most com- 
prehensive data base, the Energy Data Base, is available 
to the public through commercial on-line bibliographic 
retrieval systems. The Energy Data Base and many of the 
Center’s energy-related data bases are available to DOE 
offices and contractors and to other government agencies 
via DOE/RECON, the Department’s on-line information 
retrieval system. The Center has developed and maintains 
systems to record and communicate energy-related 
research-in-progress information, to maintain a register of 
DOE public communications publications, to track 
research report deliverables from DOE contractors, and to 
test and make available DOE-funded computer software 
programs with scientific and management applications. 
The Center also maintains a full-scale publishing capabil- 
ity to serve special publication needs of the Department. 
To effectively manage DOE’s technical aianentien 
resources, the Center’s program is one of continual devel- 
opment and evaluation of new information products, sys- 
tems, and technologies. 


Donald Paul Hodel 
Secretary 


Martha Hesse Dolan 
Assistant Secretary 
Management and Administration 


William S. Heffelfinger 
Director of Administration 


Joseph G. Coyne 
Manager 
Office of Scientific and Technical Information 


ENERGY RESEARCH ABSTRACTS 


ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign governments, 
and domestic and foreign universities and research orga- 
nizations. The user should remain aware that ERA cover- 
age of non-report literature is limited to that generated 
by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstration, 
and technological programs resulting from its broad char- 
ter for energy sources, supplies, safety, environmental 
impacts, and regulation. 

ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of 
scientific information. Inquiries should be directed to the 
Office of Scientific and Technical Information, Technical 
Information Center, P. O. Box 62, Oak Ridge, TN 
37831. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is $165.00 
for domestic subscribers and $206.25 for foreign sub- 
scribers. A single issue costs $9.50 (domestic) or $11.90 
(foreign). The cumulative indexes will be available in 
printed form from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, D. C. 
20402, and in microfiche form from the National 
Technical Information Service, U. S. Department of 
Commerce, Springfield, VA 22161, and from Engineered 
Systems, P. O. Box 866, Oak Ridge, TN 37831. 


Technical Information Center, Office of Scientific and Technical Information 
United States Department of Energy, P. O. Box 62, Oak Ridge, TN 37831 





HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 


Dec. 
DE84004926. GPO Dep! 

Density, steady-siate conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to room temperature up to 
500°C, or to lower temperatures if limited by specimen cracking 
or fracturing. Ample documentation establishes the reliability of 
the property measurement methods and the accuracy of the 
results. 


Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint imposed by radial 
pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 
anomalous transport are given. Effects of cold puff gas injection 
are also investigated. 


INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction 
that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 


® Corporate Author Index 


Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


5785 (BMI/ONWI-522) Thermal property and density mea- 
surements of samples taken from drilling cores from potential geo- 
logic media. Lagedrost, J.F.; Capps, W. (Fiber Materials, Inc., 
Biddeford, ME (USA)). Dec. 1983. 179p. NTIS File Number 
DE84004926. GPO Dep. 


is indexed as: 


Fiber Materials, Inc., Biddeford, ME (USA) 


®@ Personal Author Index 


Each author’s name is indexed in the form 
appearing on the document abstracted, with the 
exception that given names are reduced to initials: 


Capps, W., See Lagedrost, J. F. 

Lagedrost, J.F.. Thermal property and density measurements of 
samples taken from drilling cores from potential geologic 
media, 9:5785 (R:US) 

McKenna, K.F., Equilibrium and power balance constraints on a 
quasi-static Obhmically heated field-reversed configuration 
(FRC), 9:15701 (J:US) 

Rej, D.J., See McKenna, K.F. 

Tuszewski, M., See McKenna, K.F. 


© Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 
or both specific to these entries are arranged alpha- 
betically under the entries. 


SALT DEPOSITS 


Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 


Energy Balance 
Equilibrium and power balance constraints on a quasi-static 
Ohmically heated field-reversed configuration (FRC), 9: 
15701 (J;AT) 


®@ Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 


number with corresponding abstract and report 
numbers. 


AC06-76RL01830 Fiber Materials, Inc., Biddeford, ME (USA) 
9:5785 BMI/ONWI-S22 


®@ Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under a 
File Number, that number is included in the avail- 
ability statement. A File Number-Report Number 
Correlation is included for convenience. 


BMI/ONWI- 


522 9:5785 NTIS, PC A09/MF A01. 
File Number 
DE84004926, Distribu- 


tion Category MN-70 





STAFF OF ENERGY RESEARCH ABSTRACTS 
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David E. Bost 
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Lee M. Thompson 
Charles E. Stuber 


Nuclear, Engineering, and Physics 
Research Branch 
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Technical Specialists 

David C. Cunningham, Nuclear Engineering 
William H. Kinser, Jr., Physics 

Lila Smith, Solar Energy 

Lawrence T. Whitehead, Physics 

Milton O. Whitson, Fusion Energy 


Scientific Analysts 
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Communication concerning the editorial policy and content of Energy Research Abstracts should be addressed to the Editor, Energy 
Research Abstracts, Office of Scientific and Technical Information, Technical Information Center, P. O. Box 62, Oak Ridge, TN 37831. 





SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation 
of bibliographic information entered into DOE’s computerized bibliographic information 
system. The six-digit category numbers are utilized as if they were three pairs of two- 
digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 40 first-level and 
293 second-level subject categories used. Because each issue of ERA announces only 
those documents becoming available during a semimonthly period, some subject catego- 
ries may not be represented in every issue. The complete subject category scheme with 
scope definitions and limitations is available as DOE/TIC-4584-R5 from NTIS for 


$9.50. 


COAL AND COAL 
PRODUCTS 


Processing 

By-Products 

Properties 

Waste Management 
Environmental Aspects 
Reserves and Exploration 
Mining 

Transport and Handling 
Combustion 

Marketing and Economics 
Health and Safety 
Regulations 


PETROLEUM 

Reserves 

Geology and Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Marketing and Economics 

Waste Management 

Environmental Aspects 

Policy, Legislation, and 
Regulation 

Transport, Pipelines, and Handling 

Properties 

Storage 

Combustion 


NATURAL GAS 

Reserves 

Geology and Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Marketing and Economics 

Waste Management 

Environmental Effects 

Artificial Stimulation, Plowshare, 
etc. 

Policy, Legislation, and 
Regulation 

Transport, Pipelines, and Handling 

Properties 

Combustion 

Storage 


04 


OIL SHALES AND TAR 

SANDS 

Reserves and Exploration 

Site Geology and Hydrology 

Drilling, Fracturing, and Mining 

Oil Production, Recovery, and 
Refining 

Properties and Composition 

Direct Uses and By-Products 

Health and Safety 

Marketing and Economics 

Waste Research and Management 

Environmental Aspects 

Regulations 


NUCLEAR FUELS 
Reserves 

Exploration 

Mini 

Feed Processing 

Enrichment 

By-Products 

Fuels Production and Properties 
Spent Fuels Reprocessing 
Transport and Storage 
Marketing and Economics 
Waste Management 
Environmental Aspects 

Health and Safety 

Regulations 


FUSION FUELS 
Sources 

Processing 

Transport and Storage 
Health and Safety 
Regulations and Policy 
Waste Management 
Properties 
Environmental Aspects 


ISOTOPE AND RADIATION 
SOURCE TECHNOLOGY 
Physical Isotope Separation 
Radiation Sources 

Isotopic Power Supplies 


Vv 


08 


HYDROGEN 

Production 

Storage 

Transport 

Marketing and Economics 
Safety 

Industrial and Commercial Use 
By-Products 

Properties 

Environmental Aspects 


OTHER SYNTHETIC AND 

NATURAL FUELS 

Hydrocarbon Fuels 

Alcohol Fuels 

Inorganic Hydrogen Compound 
Fuels 

Solid Waste Fuels 

Liquid Waste Fuels 

Gaseous Waste Fuels 


HYDRO ENERGY 
Resources and Availability 
Site Geology and Meteorology 
Plant Design and Operation 
Regulations and Licensing 
Economics and Management 
Environmental Aspects 

Power Conversion Systems 


SOLAR ENERGY 

Resources and Availability 

Economics 

Environmental, Legal, and 
Institutional Aspects 

Solar Energy Conversion 

Photovoltaic Power Plants 

Solar Thermal Power Plants 

Ocean Thermal Gradient Power 
Plants 

Solar Radiation Utilization 

Solar Collectors and Concentrators 

Heat Storage 


GEOTHERMAL ENERGY 
Resource Status and Assessment 
Geology, Hydrology, and 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legal and Institutional Aspects 
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GEOTHERMAL ENERGY 

(CONT.) 

Economic and Financial Aspects 

Environmental Aspects and Waste 
Disposal 

By-Products 

Geothermal Power Plants 

Geothermal Engineering 

Direct Energy Utilization 

Geothermal Data and Theory 


TIDAL AND WAVE POWER 
Regulations 

Economics 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 


WIND ENERGY 
Availability (Climatology) 
Regulations 

Economics 
Environmental Aspects 
Wind Energy Engineering 


ELECTRIC POWER 
ENGINEERING 


Power Plants and Power 
Generation 

Environmental Aspects 

Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

Power Reactors, Non-Breeding, 
Graphite Moderated 

Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

Regulation and Licensing 

Economics 

Process Heat Reactors 


NUCLEAR REACTOR 


TECHNOLOGY 

01 Theory and Calculation 

02 Components and Accessories 

03 Fuel Elements 

04 Control Systems 

05 Environmental Aspects 

06 Research, Test, and Experimental 
Reactors 

07 Plutonium and Isotope Production 
Reactors 

08 Propulsion Reactors 

09 Reactor Safety 


ENERGY STORAGE 
01 Magnetic 
02 Compressed Gas 
03 Pumped Hydro 
04 Capacitor Banks 
05 Flywheels 
06 Thermal 
07 Liquefied Gas 
08 Chemical 
09 Batteries 


ENERGY PLANNING AND 42 

POLICY 

Energy Analysis and Modeling 

Economics and Sociology 

Environment, Health, and Safety 

Natural Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 

Waste Heat Utilization 

Conservation 

Supply, Demand, and Forecasting 

Policy, Legislation, and Regulation 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
Power Generation 


ENERGY CONVERSION 
MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 

Fuel Cells 

Electromechanical Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND 

UTILIZATION 

Buildings 

Transportation 

Industry and Agriculture 

Municipalities and Community 
Systems 

Education and Public Relations 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Composite Materials 

Polymers and Plastics 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic and Physical Chemistry 

Organic Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion Chemistry 


ENGINEERING 

General Engineering 
Facilities and Equipment 
Lasers 

Heat Transfer and Fluid Flow 
Materials Testing 


vi 


ENGINEERING (CONT.) 


Safety Engineering 

Vacuum Engineering 

Electronic Circuits and Devices 

Waste Processing Plants and 
Equipment 

Combustion Systems 

Underground Engineering 

Marine Engineering 

Pollution Control Equipment 

Power Cycles 


PARTICLE ACCELERATORS 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and Ion Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 

Radiation Instrumentation 

Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 

Miscellaneous Instruments 

Well Logging Instrumentation 


EXPLOSIONS AND 
EXPLOSIVES 
Chemical 

Nuclear 

Explosion Detection 


ENVIRONMENTAL 


SCIENCES, ATMOSPHERIC 

Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL-—SOCIAL 


ASPECTS OF ENERGY 
TECHNOLOGIES 


Social and Economic Studies 
Assessment of Energy Technologies 
Environmental Impact Statements 





BIOMEDICAL SCIENCES, 


BASIC STUDIES 
Behavioral Biology 
Biochemistry 
Cytology 

Genetics 

Metabolism 

Medicine 
Microbiology 
Morphology 
Pathology 
Physiological Systems 
Public Health 
Agriculture and Food Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicity 

Other Environmental Pollutant 
Effects 


HEALTH AND SAFETY 


GEOSCIENCES 

Geology and Hydrology 

Geophysics 

Mineralogy, Petrology, and Rock 
Mechanics 

Geochemistry 

Oceanography 


PHYSICS I 

Astrophysics and Cosmology 

Atmospheric Physics 

Atomic, Molecular, and Chemical 
Physics 

Fluid Physics 

High Energy Physics 


PHYSICS II 

Nuclear Physics 

Radiation and Shielding Physics 

Medical Physics 

Solid State Physics 

Theoretical Physics 

Mathematical Physics 

Communication, Education, 
History, and Philosophy 


70 FUSION ENERGY 
01 Plasma Research 
02 Fusion Power Plant Technology 


99 GENERAL AND 
MISCELLANEOUS 
01 Management 
02 Mathematics and Computers 
03 Information Handling 
04 Law 
05 Civilian Defense 


CORPORATE AUTHOR INDEX 


PERSONAL AUTHOR INDEX 
SUBJECT INDEX 


CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 





SUBJECT CONTENTS (ALPHABETICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation 
of bibliographic information entered into DOE’s computerized bibliographic information 
system. The six-digit category numbers are utilized as if they were three pairs of two- 
digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 40 first-level and 
293 second-level subject categories used. Because each issue of ERA announces only 
those documents becoming available during a semimonthly period, some subject catego- 
ries may not be represented in every issue. The complete subject category scheme with 
scope definitions and limitations is available as DOE/TIC-4584-R5 from NTIS for 


$9.50. 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


Alternative Fuels 
Electric-Powered Systems 
Emission Control 
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01 COAL AND COAL PRODUCTS 


39098 (CONF-830807—) : 1983 international 
conference on coal science. (USDOE Pittsburgh Energy 
Technology Center, PA; International Energy Agency, 75 - 
Paris (France)). 1983. 788p. NTIS, PC A99; 3; GPO Dep. 
Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Paper copy only, copy does not permit microfiche produc- 
tion. 


The 1983 International Conference on Coal Science, spon- 
sored by the International Energy Agency, was held at Pittsburgh, 
PA, August 15 to 19, 1983. One hundred and seventy papers from 
the Proceedings have been entered individually into EDB and 
ERA; 13 papers had been entered previously from other sources. 
(LTN) 


39099 (DOE/METC—84-13-Vol.1, pp 1-5) DOE's coal 
program in transition. Bauer, D.L. (Dept. of Energy, Wash- 
ington, DC). Feb 1984. NTIS, PC A21/MF AOl. Order 
Number DE84003070. (CONF-830542—Vol.1). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

The United States Department of Energy in the past two 
years has undertaken a major restructuring of the nation’s coal re- 
search programs in which low-rank coals have played, and will 
continue to play, an important part. The transition in the overall 
program has focused increased effort on generic research and ad- 
vanced concepts, and places increased reliance on industry to ac- 
complish the latter stages of process development and demonstra- 
tion. Program priorities within the framework of upgrading coal to 
its highest market potential have been shaped by a continuing em- 
phasis on protecting the nation’s environment and the improvement 
of today’s utilization technologies. Particularly during the present 
period of fiscal constraint, it has become increasingly important that 
DOE leverage its resources by developing more effective means of 
cooperating with private agencies, industries, and universities in de- 
veloping a sound coal knowledge base. The challenge in the next 
several years will be to maintain the position of coal as a highly- 
competitive fuel in utility and industrial markets, and in the longer 
term to expand its use both directly and within the emerging syn- 
thetic fuels industry. An important initiative was taken by DOE to 
foster closer cooperation with the private sector with the transfer 
of the lead federal laboratory for low-rank coal applications at 
Grand Forks, ND, to the University of North Dakota. The refo- 
cused coal program, including the transition of the Grand Forks 
Energy Technology Center, will continue to provide an effective 
federal vehicle for addressing the environmental, technical, and 
economic objectives of coal use as one of the keystones of the 
nation’s future energy supply structure. 
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REFER ALSO TO CITATION(S) 39098, 39344, 39355, 39358, 39359, 39363, 
39375, 39383, 39385, 39391, 39391, 39401, 39450, 39461, 39462, 39463, 39472, 
39484, 39486, 39571, 40600, 40601, 40716, 40720 


39100 (CONF-830807—, pp 3-5) Supercritical liquefac- 
tion of an Illinois No. 6 coal. Amestica, L.; Wolf, E.E. 
(Univ. of Notre Dame, IN). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

In summary, SGE with solvents such as toluene and ethanol 
showed low conversions and liquid yields. No linear relation be- 


tween the Hildebrand parameter and liquid yield was found. SGE 
using tetralin showed high conversions but no significant difference 
with subcritical extraction. The overriding effect appears to be the 
presence of a hydrogen donor solvent. SGE appears to be advanta- 
geous during catalytic hydroliquefaction; preliminary results are re- 
ported. 4 references, 3 tables. 


39101 (CONF-830807—, pp 6-9) Nonisothermal extrac- 
tion of coal with solvents in liquid and supercritical state. 
Wilhelm, A.; Hedden, K. (Universitaet Karlsruhe, Germa- 
ny). 1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Experimental extraction results are interpreted using a model 
which includes chemical reactions, phase equilibria, and mass trans- 
fer as basic steps of the complex extraction procedure (Fig. 3). Coal 
is considered to be composed of polymerized material (m/sub P/), 
nonpolymerized material (m/sub np/) and, as far as extraction is 
concerned, inert material (m/sub c/), which can only decompose 
into gas and coke. Only the nonpolymerized material can be recov- 
ered by extraction without chemical reactions (Fig. 3, route A, dis- 
solving and transport). The polymerized material (m/sub p/) can be 
extracted only after thermal decomposition, which leads first to the 
formation of a plastic coal phase. Part of the plastic phase is dis- 
solved and recovered as extract (Fig. 3, route B, primary decompo- 
sition, dissolving and transport). The remainder reacts mainly to 
coke, gas and liquid products via secondary reactions. The first in- 
crease in the extract formation rate to the plateau at about 300°C is 
caused by the extraction of the nonpolymerized material (m/sub 
np/). The second increase to the maximum extract formation rate at 
ca. 400°C is due to the extraction of the depolymerized plastic coal. 
The important role of the transient plastic state of the coal during 
the extraction is also supported by experiments, in which an H- 
donor-solvent is added. The addition of 10 to 25% Tetralin to the 
supercritical solvent strongly increases the plasticity of the coal and 
inhibits the repolymerization reactions in the plastic coal phase. As 
a result, more material is dissolved and the extract yield is in- 
creased. 2 references, 3 figures. 


39102 (CONF-830807—, pp 10-13) Coal conversion in 
supercritical water systems. Ross, D.S.; Green, T.K.; Man- 
i, R. (SRI International, Menlo Park, CA; ASSORENI, 
Milan, Italy). 1983. NTIS, PC A99. Order Number 
DE84010399. 
From International conference on coal science; Pittsburgh, 
PA, USA och pa Au —— 
is No. 6 coals, PSOC-1098 and PSOC-26, are 
eusitieemnamaienaten 6), the main difference being that 
PSOC-26 was float-sink beneficiated. The reactions were conducted 
at 400°C, at which temperature water is in the supercritical state. 
CO and He were used as reactant gases. The conversion of CO via 
the WGSR to He and CO, was controlled by adjusting the initial 
pH with KOH. The results are presented in Figures 1 and 2, re- 
spectively. In each figure the conversion to percent toluene solu- 
bles (TS) is plotted against the partial pressure of Ha, P/sub He/ 
(cold). For runs with CO/H20, P/sub He/ was calculated from the 
measured disappearance of CO via the WGSR. Thus, the conver- 
sion of coal follows the degree of water gas shift production of He. 
In the H2/H2O runs, P/sub He/ is simply the pressure of hydrogen 
charged to the reactor at the start of the run. It is clear from 
Figure 1 that the quantity of He produced by the WGSR is not re- 
sponsible for the conversion of PSOC-26. He is virtually ineffective 
even at a starting pressure of 500 psig. PSOC-1098 is observed to 
be substantially more reactive toward He (Figure 2), which implies 
that the mineral matter is acting as a catalyst. However, the quanti- 
ty of He produced by the WGSR can only account for a fraction of 
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the conversion in the CO/H2O runs. That is, if He were responsible 
for the conversion in the CO/H2O system, we expect the two 
curves in Figures 1 and 2 to roughly coincide. Thus, CO is distinct- 
ly more effective than Hz is, even when the mineral matter cata- 
lyzes the reaction between He and the coal. 6 references, 3 figures. 


39103 (CONF-830807—, pp 14-17) Investigation of CO- 
steam hydrogenation of coal using both chemical and micro- 
scopic Shibaoka, M.; Russell, N.J.; Takemura, 
Y.; Ouchi, K. (CSIRO Div. of Fossil Fuels, North Ryde, 
Australia; Akita Univ., Japan; Hokkaido Univ., Sapporo, 
Japan). 1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 


PA, USA (15 Aug oe p 

Takemura and hi (1982) investigated CO-steam hydro- 
genation of coals with Co-Mo catalyst. Even in the absence of ve- 
hicle solvents the conversion of coals was fairly high, despite the 
poor contact between solid coal and catalyst particles. Partial ther- 
mal decomposition of the coal probably yielded small amounts of 
liquids which might act as a vehicle. When a vehicle solvent was 
used, the coal was partially dissolved in the solvent and the nascent 
hydrogen, generated on the catalyst surface, hydrogenated both dis- 
solved material and solvent. If this is the case, direct interaction be- 
tween the solid coal and the catalyst would not occur. The mobili- 
ty of certain catalysts during hydrogenation, i.e., SnCle and ZnCl, 
and their ability to penetrate coal have been described by Kriz et 
al. (1979), Shibaoka and Russell (1979) and Shibaoka et al. (1980). 
Under normal hydrogenation conditions Mo in Co-Mo catalysts re- 
mains immobile. However, our preliminary results suggest that Mo 
is mobile under Co-steam hydrogenation conditions and so the 
above mechanism must be modified since Mo can migrate to the 
coal surface. Thus there is direct contact between it and solid coal, 
and the water-gas shift reaction can take place on the coal surface. 
8 references. 


39104 (CONF-830807—, pp 18-21) Coal liquefaction by 
the in-situ hydrogen generation, metal water system. Mondra- 
gon, Fanor; Itoh, Hironori; Ouchi, Koji. (Hokkaido Univ., 
Sapporo, Japan). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA a Aug 1983). 

High conversions to material soluble in solvents was ob- 
tained when coal was liquefied in a water-zinc-solvent system. It 
was found that the solvent has a strong effect on the conversion to 
material soluble in benzene especially at short reaction times. It was 
found that the reaction proceeds through the effect of the nascent 
hydrogen produced from the decomposition of water. The results 
obtained using model compounds show that the splitting of the ben- 
zylic ether bond is very effective and that the hydrogenation reac- 
tion takes place mainly at the benzylic position. The saturation of 
the aromatic compounds is low. There is no removal of heteroa- 

‘toms from compounds such as dibenzothiophene and diphenylene 
oxide under these conditions. 7 references, 3 figures, 3 tables. 


39105 (CONF-830807—, pp 22-25) Electrochemical oxi- 
dation as a route to coal liquids. Bartle, K.D.; Taylor, N.; 
Gibson, C.; Pomfret, A.; Mills, D.G. Univ., Eng- 
land). 1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The liquefaction of coal involves breaking down the macro- 
molecular structure: this is most commonly achieved by the degra- 
dation route in which smaller molecular fragments, produced by 
thermally or catalytically rupturing bridging alkyl or heteroatom 
structures, are capped with hydrogen atoms. The latter are supplied 
by molecular hydrogen, donor solvents, or less efficiently, hydro- 
gen abstraction from other coal molecules with concomitant char 
production. However, selective bond cleavage in coal may lead to 
liquefaction without either adding large quantities of hydrogen or 
producing large quantities of char. Thus, the low-temperature air 
oxidation of coals followed by thermolysis in absence of air has 
been previously shown to yield significant quantities of low molec- 
ular-mass compounds. The mechanism is thought to involve forma- 
tion and decomposition of carboxyl groups from the benzylic 
groups of the alkyl bridges in the coal structure. In this paper we 
give further details of tha anodic oxidation process of coals, carbon 
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blacks and a supercritical gas extract of bituminous coal. In addi- 
tion we present results of anodic oxidations of characterized humic 
acid extracts from lignites both as suspensions in acid electrolytes 
and dissolved in aqueous base. 7 references, 3 figures, 1 table. 


39106 (CONF-830807—, Pp 29-32) Liquefaction of 
brown coal under rapid heating in the presence of hydrogen 
donors. Mochida, I.; Otani, K.; Korai, Y.; Fujitsu, H. 
(Kyushu Univ., Kasuga, Japan). 1983. NTIS, PC A99. 
Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

In previus papers hydrogen transferring liquefaction of an 
Australian brown coal, when hydrogenated aromatics of adequate 
size such as hydrogenated pyrenes were used, was found very ef- 
fective to increase the asphaltene yield at low pressures. The 
present paper reports an excellent performance of pyrenes and 
fluoranthenes hydrogenated with Li-ethylenediamine or a Ni-Mo 
catalyst to produce hexane soluble as well as benzene soluble prod- 
ucts from the brown coal under the short contact time (SCT) con- 
ditions at further high temperature (450 to 540°C) and a low pres- 
sure, the former of which was attained within 1.5 min. Roles of hy- 
drogen reactivity of the solvent are briefly discussed in such a liq- 
uefaction process. Different types of hydrogen bonds which should 
carry different reactivities can be introduced by the selection of hy- 
drogenation conditions as well as by the skeletal structures of the 
solvent molecules. Such different hydrogens in the solvents may 
bring about the distinct differences in the features of liquefaction 
described, because they reportedly would exhibit very different 
reactivities. Detail information on the reactivity of the transferring 
hydrogens of the solvent is required to design a better non-catalytic 
liquefaction procedure under the short contact time conditions at 
unusually high temperatures. The hydrogens which are transferred 
in the latter stage of the process to meet the delayed fragmentation 
of coal-derived substances should also be designed to be included in 
the solvent. 15 references, 5 figures, 1 table. 


39107 (CONF-830807—, pp 33-36) Basic studies on 
direct coal hydroliquefaction - pretreatment effects of coal 
pastes. Matsubara, Kenji; Takekawa, Tohmei; Okada, Toshi- 
hiko; Fukuyama, Tatsuo. (Nippon Kokan K.K., Kawasaki, 
Kanagawa, Japan). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

It is well known that low rank coals used for the liquefac- 
tion contain large quantities of water and oxygen functional groups. 
If such a coal is liquefied as it is, the resulting water and carbon 
dioxide from the coal would decrease the concentration of hydro- 
gen in gas phase and disturb the conversion ratio of liquefaction. 
The authors studied the influence of the pretreatment of coal pastes 
on the succeeding liquefaction and the preferable condition of the 
pretreatment for the removal of water and oxygen functional 
groups without poly condensation was also investigated. It was 
found that the pretreatments of the coal pastes carried out at 200 to 
300°C did not exert any bad invluence on the subsequent liquefac- 
tion. 5 references, 5 figures. 


39108 (CONF-830807—, pp 37-39) Liquefaction of reac- 
tive low-rank coals: the interaction of process parameters and 
H-transfer pathways. Varghese, P.; Derbyshire, F.J.; 
Odoerfer, G.A.; Whitehurst, D.D. (Mobil Research and De- 
velopment Corp., Princeton, NJ). 1983. NTIS, PC A99. 
Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The overall performance of the two-stage process is deter- 
mined by the operation of the first stage and can be affected by the 
sequencing of the stages. Essentially, the initial products can under- 
go condensation reactions which render them unresponsive to sub- 
sequent catalytic reaction. The net effects are to reduce coal con- 
version, selectivity to deptane solubles, solvent recovery, and naph- 
tha yield and to increase light gas make. Those circumstances under 
which condensation becomes appreciable are: (1) poor solvent qual- 
ity during SCT dissolution; (2) an extended first-stage reaction at 
low solvent-to-coal ratio, even with a solvent of reasonable quality; 
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(3) interstage cooling, storage and reheating when using low sol- 
vent-to-coal ratios. In a more general sense it can be shown (3) that 
the apparent difficulty in liquefying low-rank coals can in large 
measure be overcome by the use, in the initial stages of reaction, of 
hydrogen transfer that is rapid and kinetically more equal to the 
greater demands imposed by the reactivity of such coals. 3 refer- 
ences, 1 table. 


39109 (CONF-830807—, pp 40-43) Hydrogenation of 
brown coal and model compounds. Candeloro, V.; Siemon, 
S.R.; Gilbert, T.D. (Univ. of Melbourne, Parkville, Austra- 
lia; Div.of Fossil Fuels, C.S.I.R.O., North Ryde, Australia). 
1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The comparison of the structure of brown coal to lignin has 
once again been shown to be correct. The similarity of phenolic 
products from the two substances has enabled this comparison to be 
made. The difference in yields of phenols for coal and lignin has 
enabled an estimation of the non lignin-derived material in coal to 
be carried out, showing that there is a higher proportion of this 
than previously thought. Use of more complicated model sub- 
stances has shed more light on the bond breakage processes occur- 
ring during hydrogenation of coal. 16 references, 1 figure. 


39110 (CONF-830807—, pp 44-47) Characteristics of 
Victorian brown coal in relation to hydrogenation perform- 
ance. Perry, G.J.; Allardice, D.J.; Kiss, L.T. (Victorian 
Brown Coal Council, Melbourne, Australia; State Electrici- 
ty Commission of Victoria, Richmond, Australia). 1983. 
NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The Latrobe Valley coalfields in Victoria comprise not only 
one of the largest single deposits of brown coal in the world but, 
also the most favorable for mining. A recent study has estimated 
the State’s brown coal resources to be almost 200,000 million tons 
with approximately 52,000 million tons defined as usable reserves. 
About 85% of this coal is located in the Latrobe Valley. The 
unique properties of this coal, for example, its high reactivity, low 
content of ash forming constituents and low levels of nitrogen and 
sulfur make it suitable for a variety of purposes, including liquefac- 
tion. A number of studies for its liquefaction proposed by Austra- 
lian, Japanese and German interests are being undertaken with the 
cooperation of the Victorian Brown Coal Council; the most ad- 
vanced project being a 50 ton per day hydrogenation pilot plant 
currently under construction at Morwell funded by NEDO of 
Japan. An extensive program of brown coal evaluation has been un- 
dertaken to determine the characteristics and suitability of 
Victoria's brown coal resources for alternative applications includ- 
ing liquefaction. This paper presents the results of this brown coal 
evaluation program and discusses the variability of the coal charac- 
teristics between different coalfields. The coal properties which 
show the strongest relationship to hydrogenation performance are 
identified. 8 references, 1 table. 


39111 (CONF-830807—, pp 48-51) Application of coal 
petrography in the liquefaction of subbituminous coals and 
lignites. Parkash, S.; Ignasiak, B.; du Plessis, M.P.; Cameron, 
A.R. (Alberta Research Council, Edmonton; Inst. of Sedi- 
mentary and Petroleum Geology, Calgary, Alberta). 1983. 
NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Three Alberta subbituminous coals were selected to investi- 
gate the contribution of different macerals to liquefaction. These 
coals represent the full range of geographic, rank and geological 
variations present in the Alberta Plains Coal Region. In addition, 
for comparison, two US lignites (Texas and North Dakota) were 
included in these investigations. To enhance maceral concentration, 
density fractionation was carried out on these samples. Though liq- 
uefaction yields appear to increase with increase in vitrinite (humin- 
ite) content, a clear-cut correlation between conversion and ma- 
ceral content is not established because of (a) uncertain behavior of 
semi-inert macerals and (b) differences in behavior within the vi- 
trinite (huminite) maceral group. 10 references, 2 figures, 5 tables. 
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39112 (CONF-830807—, pp 52-55) Evaluation of the liq- 
uefaction potential of different lignites by hydrogenation and 
methods. Severin, D.; Oeclert, H.H.; Yildirim, 


E ung, Clausthal, y; 
Inst. Chem. Technologie u. Brennstofftechnik, 
Germany; Anatolian Univ., Eskisehir, Turkey). 1983. NTIS, 
PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

In order to obtain a broader survey on the liquefaction po- 
tential of different lignite types from different resources, a number 
of typical lignites are compared by batch type experiments under a 
given catalyst addition in a process derived recycle oil, varying the 
process temperature and time. One of the major obstacles for the 
investigation is the lack of recycle oil derived from each individual 
coal. Thus, for first insight experiments on all coals were done in 
the recycle oil derived from Rheinische Braunkohle in an industrial 
pilot plant. Unless mentioned otherwise, all experiments were done 
batchwise in a highly agitated autoclave charging a coal:slurry ratio 
of 1:1.6 and the reactant gas at an initial pressure of 90 bar. At 0.33 
K/s heating rate, 450°C is reached within 21 min, counting from 
range of 220 to 300 bar hot. The total product was separated into 
oil (cyclohexane soluble), asphaltene (benzene soluble, cyclohexane 
insoluble), and residue (benzene insoluble) and balanced with refer- 
ence to coal (dry base). Experimental details and mode of calcula- 
tion have been published previously. 6 figures, 1 table. 


39113 (CONF-830807—, pp 56-59) Effect of temperature 
on the mean chemical composition of the products from hy- 

of vitrinite and inertinite concentrates from Bays- 
water coal. Collin, P.J.; Heng, S.; Wilson, M.A. (CSIRO 
Div. of Fossil Fuels, North Ryde, Australia). 1983. NTIS, 
PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

In order to determine the relative rates and reactivities of in- 
ertinite and vitrinite in coal hydrogenation processes, maceral con- 
centrates were subjected to varying hydrogenation conditions and 
the products were analyzed. The vitrinite and inertinite concen- 
trates were hand picked from a single piece of medium to high 
volatile bituminous coal from the Bayswater seam (Hunter Valley, 
NSW). Petrographic and chemical analyses of the concentrates are 
given in Table 1. It was concluded that: (1) The yields and chemi- 
cal composition of the fractions obtained from the vitrinite and in- 
ertinite concentrates are dependent on hydrogenation temperature. 
(2) The chemical nature of the oils or asphaltenes obtained at any 
one tem from either the vitrinite or inertinite concentrate 
are similar. (3) There is little change in the total aromaticity of the 
products with change in the hydrogenation temperature and this 
total aromaticity is similar to that of the maceral concentrate itself. 
3 references, 5 figures, 1 table. 


39114 (CONF-830807—, pp — Behaviour of —_ 
liquefaction of Canadian and South 


group macerals 

American coals, MacPhee, J.A.; Ciavaglia, 
L.A.; Nandi, B.N. (Energy Research Labs., Ottawa, Ontar- 
io). 1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

In this presentation we examine the hydrogenation of three 
coals containing different amounts of liptinite group maceral in 
order to gain some information on the importance of this maceral 
group to liquefaction reactivity. Both catalyzed (using stannous 
chloride) and non-catalyzed reaction conditions have been studied 
using a batch autoclave and non-optimized reaction conditions. The 
liquids (toluene solubles) produced under such conditions as well as 
solid residues (toluene insolubles) have been examined to gain some 
information on the earlier stages of reaction. The toluene-insoluble 
part of the hydrogenated coal from each experiment was subjected 
to microscopic examination. The residues were mounted in epoxy 
resin and polished by standard methods. Microscopic examination 
was carried out using a Leitz reflectance light microscope. All mi- 
crographs were taken at 600 x magnification using an oil immersion 
lens. 5 references, 6 figures, 3 tables. 
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39115 (CONF-830807—, pp 70-74) Catalysis of coal hy- 
droliquefaction by pure and doped synthetic iron catalysts. 
Andres-Besson, M.; Bacaud, R.; Charcosset, H.; Chiche, P.; 
Djega-Mariadassou, G.; Joly, J.P.; Pregermain, S. (Institut 
de Recherches sur la Catalyse du CNRS, Villeurbanne, 
France; CERCHAR, Verneuil, France; Laboratoire de Cin- 
etique Chimique, Paris, France; Ecole Superieure de Chimie 
Industrielle, Lyon, France). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, -o Aug 1983). ‘ Lauer 

liquefaction by hydrogenation under pressure in liquid 

phase is generally conducted in the presence of a catalyst. In the 
recent research and development studies, the catalyst is still often 
red mud (Germany) or recycled mineral matter rich in pyrite or 
CoMo/ALOs catalysts (USA). The present work deals with iron 
oxides, pure or doped with one of the following additives (Cr, V, 
Mo, Zr, Ti, Al, Th, W. Sn), obtained by coprecipitation and spray- 
drying. Our catalysts were tested in the hydroliquefaction of a bitu- 
minous coal, as well as in dehydrogenation of tetralin and hydro- 
genation of methylnaphtalene. Those two reactions simulate the 
processes of (de)hydrogenation of the (hydro)aromatic fractions of 
the recycle oil used for liquefaction. It was concluded that: (1) The 
iron sulfide obtained from an iron oxide with a high specific surface 
area is very sensitive to sintering at temperatures of coal liquefac- 
tion. The incorporation of certain dopes acts favorable on the S/ 
sub BET/ of the sulfide, the most important increase being ob- 
served for Mo. (2) Most of the time, the doping leads to an increase 
in the catalytic (de)hydrogenation activities (tetralin, methylnaph- 
thalene) per unit mass of catalyst. The effect of the dope is less ob- 
vious if the catalytic activities per unit area are considered. (3) For 
coal liquefaction, the effect of doping is hardly noticeable from the 
consumption of He but it is important when concerning the produc- 
tion of distillation residue. The hypothesis is that the doped sulfides 
participate catalytically to the retrogressive reactions during lique- 
faction. 13 references, 1 figure, 5 tables. 


39116 (CONF-830807—, pp 75-77) Catalytic conversion 
of coal: a myth or a truth. Kang, C.C. (Kang Associates, 
Inc., Princeton, NJ). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, —— Aug 1983). 

conversion to preasphaltane has been accepted by most 

researchers as a thermal reaction. Hydrogen capping of the free 
radicals effected by the hydrogen donor capability of the process 
solvent prevents coke formation. During the development of a ma- 
cropore catalyst as a first-stage catalyst for a two-stage catalytic 
process, catalyst activity data have indicated that coal conversion 
was controlled by restricted diffusion in catalyst pores. At 780° and 
low hydrogen pressure, very low unconverted coal, 2.7%, was 
yielded by the macropore catalyst. At 810°, 830° and 850°F, ther- 
mal cracking became progressively excessive, high hydrogen pres- 
sure was needed to prevent coking. Hence thermal conversion and 
catalytic conversion of coal are two competing reactions. The pres- 
ence of a catalyst in the first-stage effects hydrogen transfer from 
catalyst surface to coal; this not only lowers the operating tempera- 
ture and pressure of the first stage, but also has the potential to 
produce an essentially all distillate product. 7 references. 


39117 (CONF-830807—, pp 78-81) Catalysis of coal liq- 
uefaction. Bell, A.P. (CSR Ltd., Ryde, Australia). 1983. 
NTIS, PC A99. Order Number DE84010399. 
From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 
rom our work on iron-based disposable catalysts, the 
choice of the most efficacious catalyst depends on whether distilla- 
ble products are required (for further upgrading to transport fuels), 
or SRC is required (for use as a low sulfur fuel, a coking additive, 
or as a feedstock for the production of carbon fibers, electrodes, 
etc.). Different criteria must be used in each case to evaluate a 
catalyst’s efficacy. For distillable products, the amount of non-distil- 
lable SRC should be minimized within the constraints of avoiding 
excessive gas production and hydrogen consumption. For the pro- 
duction of SRC, the amount of non-distillable material should be 


ERA-9/20 / 5178 


maximized within the constraints of solvent balance and plant oper- 
ability. Both product slates require high catalyst activity thereby 
permitting the minimum catalyst level to be used. Unnecessary ash 
entering a coal liquefaction plant acts as a diluent reducing coal 
throughput and also gives rise to increased valve and equipment 
wear. Furthermore, in the case of distillable products, minimum 
catalyst usage reduces the amount of ash sent to the bottoms gasifi- 
er, and consequently, oxygen requirements are less. (Iron-based dis- 
posable catalysts further reduce the oxygen requirements by lower- 
ing the slagging temperature of coal ash). Also, the liquid yield is 
higher because less liquid is sent to the gasifier with the ash. In the 
SRC case, minimum catalyst usage reduces the amount of solids to 
be filtered off. In an initial series of experiments, various iron-based 
disposable catalysts were tested in a batch autoclave. The catalysts 
were tested in both their oxide and sulfide forms and were com- 
pared with non-catalyzed and cobalt molybdate catalyzed hydro- 
genations. The results obtained are presented in Table 1. 3 tables. 


39118 (CONF-830807—, pp 82-85) Characterization and 
autoclave studies of Co-Mo/Al.O; catalysts prepared by dep- 
osition of Co.(CO)s and Mo(CO).. Stencel, J.M.; Makovsky, 
L.E.; Tischer, R.E.; Melson, G.A. (Dept. of Energy, Pitts- 
burgh, PA; Virginia Commonwealth Univ., Richmond). 
1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Coal liquefaction, hydrodesulfurization, and hydrodenitro- 
generation catalysts have been investigated increasingly in recent 
years because of the need to understand how to develop more se- 
lective and stable materials for coal utilization. One catalyst that 
has been used extensively for HDS and subjected to numerous 
characterization and model reaction studies is Co-Mo/AhOs. In 
these studies, the catalyst preparation technique has usually in- 
volved the incipient-wetness impregnation of y-AlOs with ammo- 
nium molybdates and cobalt nitrates. Such a technique leads to a 
variety of surface species, bulk-like and monolayer forms, which 
have been described and can be controlled by alterations in the 
preparation techniques and materials. However, certain structural 
and chemical factors of the catalysts, e.g., Co and Mo reducibility 
and dispersion or surface speciation at low and high metal concen- 
trations, seem to be independent of such alterations. To investigate 
whether these factors can be affected by preparation techniques and 
to develop oxide-supported, metal catalysts having controlled metal 
dispersion and speciation, a catalyst preparation technique using 
metal carbonyls with an extraction process to metal-load oxide sup- 
ports has been developed. This manuscript discusses the surface and 
bulk characterization, and presents initial HDS and liquefaction re- 
sults for these catalysts. 7 references, 4 figures, 1 table. 


39119 (CONF-830807—, pp 90-93) Chemical structural 
model for coal liquefaction chemistry. Mallinson, R.G.; 
Greenkorn, R.A.; Chao, K.C. (Purdue Univ., West Lafay- 
ette, IN). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

This paper describes a chemical structural model for coal 
liquefaction that we propose for certain limited conditions. The 
structural model is applied to the liquefaction of PSOC 330 hvb bi- 
tuminous coal in excess tetralin at temperatures of 398, 419, and 
440°C. This coal was chosen because it has been used previously, 
and there is much data available both on the coal itself, and on its 
liquefaction products. Solomon has used his quantified FTIR tech- 
nique to determine the amounts of several types of structures of the 
coal and its liquefaction products. Deno et al. have examined the 
coal and its SRC products by his oxidation technique to identify 
the aliphatic structures. These data in the literature are discussed 
and compared with the results of this study. The structural model 
consists of 18 state variables representing major structural elements 
in coal and coal liquefaction products. The state variables are gen- 
erated from elemental analyses, proton NMR data, hydroxyl group 
analysis, GC solvent analysis, and GC analysis of the gases. A brief 
description of the determination of the state variables is given. 4 
references. 
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39120 a pp 94-97) Iron sulfide promoted 


organic reactions: models of pyrite-assisted coal liquefaction. 
Bockrath, B.C.; Schroeder, K.T. (Dept. of Energy, Pitts- 
burgh, PA). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Pyrite present in coal or added before liquefaction increases 
the conversion of coal to liquid products. A few facts are generally 
known about the chemistry of pyrite under typical liquefaction con- 
ditions. In the presence of hydrogen or a hydrogen donor solvent, 
pyrite forms hydrogen sulfide and pyrrhotite (Fe/sub 1-x/S). The 
effect of iron sulfides on the reactions of pure organic compounds 
and the nature of the interaction of the iron sulfides with coal are 
now receiving more attention. Various organic reactions promoted 
by the addition of pyrite have been investigated in our laboratory. 
This previous work uncovered evidence for the promotion of rear- 
rangment, isomerization, hydrocracking, and dehydrogenation reac- 
tions. The present work uncovers evidence for promotion of 
carbon-carbon bond cleavage through a §-scission reaction and al- 
kylation reactions. The effects are rationalized on the basis of both 
the free radical reactions and the catalytic activity of pyrrhotite. To 
uncover the various reaction pathways, pure compounds containing 
structural units thought to be present in coals were reacted in the 
absence and presence of various amouris of the iron sulfides or hy- 
drogen sulfide. The ability of a sulfide to enhance a particular reac- 
tion was determined by measuring both the conversions and the 
product distributions. The decomposition of 1,3-diphenylpropane 
(DPP) was examined in detail. This decompositon is known to be a 
free radical chain process. 12 references, 3 figures. 


(CONF-830807—, pp 98-101) Coal pl oe 
: dissimilar behavior with iron pyrite and hydrogen 
sulfide. Baldwin, R.M. (Colorado School of Mines, Golden). 
1983. NTIS, PC A99. Order Number DE84010399. Con- 
tract AC22-79ET14881. 
From International conference on coal science; Pittsburgh, 
PA, = (15 Aug 1983). 

The effect of H2S and iron pyrite additives on the rate of 
conversion of an unreactive bituminous coal and a coal-derived as- 
phaltene has been studied. Experiments were performed at 400 and 
380 C; 13.8 and 10.4 MPa total pressure, in tetralin. Reaction times 
from two minutes to 60 minutes were employed to test for rate ef- 
fects due to the additives. Reaction products were worked up by 
selective solvent extraction to quantify oils, asphaltenes, preasphal- 
tenes, and insoluble organic matter. The chemistry of the iron sul- 
fides present in the mineral matter residue was followed by Moess- 
bauer spectroscopy. The data clearly show a strong catalytic effect 
of hydrogen sulfide for conversion of coal to THF solubles. Pyrite 
was also found to enhance the rate of conversion to THF solubles, 
and to accelerate the rate of formation of pentane-soluble oils from 
coal. When coal-derived asphaltenes were the feedstock, no addi- 
tional conversion was promoted by HS, while pyrite was found to 
be mildly catalytic for asphaltne conversion. Both pyrite and H2S 
increased the hydrogen-to-carbon ratio of the residual asphaltenes 
to precisely the same extent, but only in the case of pyrite was the 
necessary hydrogenolysis functionality present to promote in- 
creased oils formation. The activity of coal-derived pyrite and 
standard hydroprocessing catalysts for asphaltene hydrogenation 
has been compared at 400 C, 10.4 MPa total pressure. 24 refer- 
ences, 4 figures, 2 tables. 


39122 (CONF- en? pp ag eo of no 
gen transfer: comparison of tubing bomb and 

experiments. Chien, P.L.; Tsai, M.C.; an 2 A; walle 
S.W. (State Univ. of New York, Buffalo). 1983. NTIS, PC 
A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The catalysis of hydrogen transfer from tetralin to coal has 
been reported previously on the basis of tubing bomb experiments; 
both SnCk and a commercial Co/Mo/AkOs catalyst were effec- 
tive, the former more so. Recent work in these laboratories has in- 
volved studies of catalytic effects in a stirred autoclave under Ne. 
An apparent synergistic effect of impregnated SnCk or ammonium 
heptamolybdate (AM) and coal on the dissociation of T was found. 
The present paper contains results both from tubing bomb experi- 
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ments and from autoclave experiments under N2. All of the metal 
salts tested show a modest increase in coal conversion, not surpris- 
ingly, and also an appreciable increase in hydrogen transfer. The 
previously-reported catalysis by SnCk and by Co/Mo/AlbLOs ap- 
pears to be fairly general. 3 references, 2 tables. 


39123 (CONF-830807—, pp 112-115) Bench-scale contin- 
uous reactor studies on the catalysed hydrogenation of Victo- 
rian brown coal. Agnew, J.B.; Jackson, W.R.; Larkins, F.P. 
(Monash Univ., Clayton, Australia). 1983. NTIS, PC A99. 
Order Number DE84010399. 
From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 
Our previously reported experimental work on the direct hy- 
of Victorian brown coal has largely been carried out in 
batch autoclaves (70 ml and 1 liter). Attention has been concentrat- 
ed on the catalytic effects of iron-containing materials as cheap dis- 
posable catalysts and the synergistic catalytic effect of tin when 
added in small amounts to iron-based catalysts. The mechanism of 
hydrogen transfer has also been discussed. In order to be able to 
examine the effects of reaction time and temperature under more 
precisely controlled conditions, a continuous-flow bench-scale reac- 
tor has been developed. The purpose of this paper is to present coal 
conversion, product yield and hydrogen consumption data for a 
range of operating conditions both with and without added cata- 
lysts, and to compare the findings with the results of batch auto- 
clave studies. Hydrogenations of a Victorian brown coal in a bench 
scale continuous reactor unit show similar trends to those exhibited 
for reactions in batch autoclaves except that increases in conversion 
in the continuous reactor are mainly reflected in increases in oil 
yield rather than in increased asphaltene or asphaltol formation. 
This result is in agreement with the mechanistic scheme proposed 
previously, in which coal-derived products, asphaltols, asphaltenes, 
oils, etc. are capable of interconversion. 10 references, 6 figures. 


39124 (CONF-830807—, pp 116-117) Coal conversion at 
subsoftening conditions: predictions of successful catalysts 
using the HSAB Miin, T.C.; Anderson, L.L. 
(Univ. of Utah, Salt Lake City). 1983. NTIS, PC A99. 
Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

About 100 inorganic catalysts have been tested on the direct 
hydrogenation of bituminous coals. The reaction conditions have 
deliberately not been optimized to assure that only exceptional cata- 
lysts give good conversion yields. Dry coal was catalytically react- 
ed with hydrogen at 2000 psi and 300°C in the autoclave without 
stirring. No vehicle oil or solvent was used, and the catalyst and 
coal were mechanically mixed together. The only catalyst property 
which has been observed to consistently show a positive correlation 
with liquefaction yield is the property of Borderline hardness. 
Those catalysts which have one or more borderline active sites give 
yields of THF-soluble products over 20 percent. (Borderline is the 
medium hardness property of species described in the Hard and 
Soft Acids and Bases [HSAB} principle). Borderline catalyst appli- 
cation has resulted in yields from 20 to 99 percent of the dry-ash- 
free coal as THF-soluble products. Application of hard or soft spe- 
cies as catalysts is always less effective (Tables 1 to 4). For the first 
time there seems to be a catalytic property identified that can be 
used to predict whether a particular candidate catalyst will be ef- 
fective in the reactions involved in the catalytic liquefaction of 
coal. The test conditions are milder than those usually applied in 
coal liquefaction. However, the liquefaction yields are high in the 
case of use of borderline catalysts. Further work will include opti- 
mization of the conditions of liquefaction and experiments to give 
mechanistic information on the liquefaction reactions. This should 
give indications of the reasons for the success of borderline com- 
pounds as coal hydrogenation Catalysts. 4 tables. 


39125 Naat eager co pp 118-121) Iron pyrite cataly- 
sis and gas velocity effects in coal liquefaction. Klunder, E.; 
Krastman, D.; Mima, J. (Dept. of Energy, Pittsburgh, PA). 
1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 
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The catalytic properties of mineral matter, and of iron pyrite 
in particular, are utilized effectively in continuous processing units 
by recycling the mineral matter as a portion of the slurry vehicle. 
The relative value of organic versus mineral matter recycle was in- 
vestigated in the PDU test program by selective removal of mineral 
matter from the PDU recycle stream. At the same time, other vehi- 
cle composition parameters, such as distillate concentration and 
boiling point distribution were tested. The opportunity was taken to 
look at a variable that may become critical on scale-up, the superfi- 
cial gas velocity in the reactor. Results with Blacksville No. 2 coal 
over a range of feed vehicle compositions indicate that the liquefac- 
tion system can operate at more than one steady state, analogous to 
the classic exothermic, mixed-flow system. Both a high distillate 
yield state, suggestive of good H-donor properties of the vehicle, 
and a low distillate yield state, indicative of a low H-donor vehicle, 
have been identified. It is likely that the high yield state can be 
achieved in a number of ways, although it is obviously favored by 
high concentrations of iron catalyst. Other possible ways that come 
to mind are high partial pressures of hydrogen, long residence 
times, more reactive coal macerals, etc. At intermediate iron con- 
centrations, minor changes in operating variables may result in 
large shifts in yield structure caused by system jumps from one 
state to another, as observed with changes in superficial gas veloci- 
ty. Direct chemical evidence of the existence of high and low H- 
donor conditions of the vehicle has not been obtained so far. 14 ref- 
erences, 3 figures, 1 table. 


39126 (CONF-830807—, pp 122-125) Effect of catalyst 
in the Sumitomo coal liquefaction process. Hosoi, Takuji; 
Sunami, Yoshihiko; Hayakawa, Keiichi; Shirafuji, Tamio; 
Minami, Ryohei. (Sumitomo Metal Industries Ltd., Hasaki- 
cho, Japan). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The coal liquefaction technology with hydrogen donor sol- 
vent has been under development by Sumitomo Metal Industries, 
Ltd. since 1978 as a part of the national PROJECT SUNSHINE, 
substantially supervised by NEDO. A 1 ton/day PDU is currently 
being operated at Hasaki Research Center in order to confirm the 
process reliability and to obtain engineering data necessary for the 
next large scale pilot plant. One of the essential research works is 
the study on the liquefaction catalyst screening to improve the 
process economy. Iron catalysts such as ferric oxide (+S) are effec- 
tive in the reaction with donor solvent. Oil yield of about 50 wt % 
is expected with special iron dust catalyst. This work has been car- 
ried out by the use of a batchwise autoclave and a small bench- 
scale flow unit, and the confirming tests are now under way in the 
1 ton/day PDU. This report describes the screening of coal lique- 
faction catalysts using Australian Wandoan coal (reaction tempera- 
ture 450°C, reaction pressure 170 kg/cm?G) as well as the relation 
between the catalyst activity and catalyst compositions or proper- 
ties. CGS dust, red mud, steel converter dust, pyrite, and iron ores 
were used as catalysts. 4 figures, 3 tables. 


39127 (CONF-830807—, pp 126-129) Significance of 
mass transport in coal hydrogenation. Foster, N.R.; Weiss, 
R.G.; Clark, K.N.; Young, M.M. (CSIRO Div. of Fossil 
Fuels, North Ryde, Australia). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, = (15 Aug 1983). 

As discussed by Whitehurst et al. (1980), published data on 
the possible significance of mass transport phenomena and diffusion 
limitations in coal dissolution during hydrogenation have resulted in 
inconsistent conclusions. It is most likely that this situation is a con- 
sequence of the lack of uniformity in autoclave geometries, coal 
and solvent type as well as variations in reaction conditions. The 
data obtained in this study show that the degree of turbulence may 
be of importance, and the the influence of this variable on the dis- 
solution of Liddell coal at short contact times in an isothermal 
batch reactor is significant. Lack of appreciation of this dependence 
could lead to the application of incorrect rate parameters in mathe- 
matical modelling studies, the consequences of which include diffi- 
culty in optimizing operating conditions of continuous short contact 
time reactors and slurry preheaters. 6 references, 5 figures. 


ERA-9/20 / 5180 


39128 (CONF-830807—, pp 130-133) Formation of non- 
distillable liquids in coal liquefaction. Derbyshire, F.J.; 
Odoerfer, G.A.; Varghese, P. (Pennsylvania State Univ., 
University Park; Mobil Research and Development Corp., 
Princeton, NJ). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

There appears to be little available information on the rates 
of hydrogen transfer during coal liquefaction. The adduction of sol- 
vent components into high molecular weight liquefaction products 
and other experimentally observed phenomena suggests that ther- 
mal hydrogen transfer may constitute a rate limiting step at short 
reaction time. More efficient coal conversion is realized in the pres- 
ence of a dispersed hydrogenation catalyst whose role is evidently 
more extensive than simply regenerating hydrogen donors. In this 
respect it is important to determine whether catalysis results in re- 
duced yields of asphaltenic products by directly promoting their 
conversion to oils or by inhibiting their formation. A clarification 
of the mechanisms has important implications to the structure of 
coal. 24 references, 2 figures. 


39129 (CONF-830807—, pp 134-137) Mechanism and ki- 
netics of initial stage coal liquefaction. Moritomi, H.; Naruse, 
M.; Nagaishi, H.; Sanada, Y.; Chiba, T. (Hokkaido Univ., 
Sapporo, Japan). 1983. NTIS, PC A99. Order Number 
DE84010399 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

This study aims to elucidate a comprehensive mechanism of 
reactive coal fragment stabilization during the initial stage of coal 
liquefaction based on the kinetic experiments. When heated above 
around 650K, coal produces reactive fragments with free radicals. 
These fragments, as shown in Fig. 1, are stabilized by hydrogen 
from more hydroaromatic portions of the coal itself (I), from hy- 
drogen donor compounds in the solvent and coal derived liquids 
(IV) and from the gas phase (II). The spent solvent is rehydrogen- 
ated by gaseous hydrogen. Provided that the solvent has excess 
donor compounds or more active donors, appreciable coal liquefac- 
tion occurs even without using catalyst and hydrogen gas. On the 
other hand, the liquefaction is suppressed by recombination of the 
reactive fragments unless donor compounds are supplied by catalyt- 
ic reactions between hydrogen and spent donor compounds or coal- 
derived liquids. Thus, the overall characteristics of coal liquefaction 
vary in a complicated manner, depending not only on the operating 
variables such as the temperature and pressure but also on the 
nature of coal and solvent, and a marked variation is expected to be 
observed in the initial stage of the liquefaction. 8 references, 8 fig- 
ures, 3 tables. 


39130 (CONF-830807—, pp 138-141) Kinetic modeling 
of the catalytic liquefaction of subbituminous coals. Abus- 
leme, J.A.; Neuburg, H.J.; Badilla-Ohlbaum, R. (Univ. of 
Chile, Santiago). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Kinetic models are of practical importance since they pro- 
vide mathematical expressions for the course of a reaction which 
can be used in calculating reaction times, yields and economic con- 
ditions, and they can also give an insight into the mechanism by 
which the reaction proceeds. Product distributions of the catalytic 
liquefaction of two Chilean subbituminous coals were obtained in a 
1 It autoclave, temperature range 300 to 450°C, total pressure 10 
MPa (hydrogen) using a coal-derived liquid as a solvent and a com- 
mercial Co-Mo/y-AlOs catalyst. Components were separated by 
standard solvent extraction techniques to yield unreacted coal, 
preasphaltene, asphaltene and oil. Starting from the most general 
lumped kinetic model shown in Figure 1, the various possible reac- 
tion pathways were tested against the data and optimized using the 
method of Himmelblau et al (1967) in conjunction with criteria es- 
tablished to give physical meaning to the resulting apparent kinetic 
constants at each temperature level. The optimization method of 
Himmelblau et al yielded apparent kinetic constants at each temper- 
ature level which were then used as starting values for a final opti- 
mization computer routine (Hooke and Jeeves, 1961), which han- 
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dled at once all temperature levels for a single coal. In this routine 
the restriction was imposed that rate constants follow an Arrhenius 
law type temperature . This led to the reaction mecha- 
nism shown in Figure 2, which is able to reproduce the experimen- 
tal data of both coals in the tem range of 300 to 400°C for 
the Pecket coal, and from 350 to 450°C for the Catamutun coal. 9 
references, 6 figures. 


39131 (CONF-830807—, pp 142-145) Time dependence 
of radical formation and decay during coal hydrogenation. 
Goldberg, I.B.; McKinney, T.M.; Ratto, J.J. (Rockwell 
International Science Center, Thousand Oaks, CA). 1983. 
NTIS, PC A99. Order Number DE84010399. Contract 
AC22-80PC30072. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

In order to better understand the role of thermally generated 
radicals in coal hydroliquefaction in the presence or absence of 
model solvents, the specially designed electron paramagnetic reso- 
nance (EPR) cavity was constructed to carry out in-situ experi- 
ments. Three different coals and a recycle solvent were used in 
these studies: Illinois No. 6 bituminous coal (Burning Star Mine); 
Montana subbituminous coal (Rosebud Mine); North Dakota lignite 
(Beulah); H-coal recycle solvent derived from the Illinois No. 6 
coal. A variety of model solvents were studied: 9,10-dihydroanthra- 
cene (DHA), and 1,2-di(1-naphthyl)ethane are reported here. 10 ref- 
erences, 4 figures, 2 tables. 


39132 (CONF-830807—, pp 146-149) Chemistry of auto- 
catalytic liquefaction of coal. Qader, S.A. (Jet Propulsion 
Lab., Pasadena, CA). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The Autocatalytic Coal Liquefaction Process (Qader, 1981- 
1982) developed at JPL converts coal to refined distillate oils in 
two steps. In the first step, coal undergoes liquefaction at short re- 
action times in the conventional way. The liquefied coal undergoes 
autocatalytic hydrotreating in the second step and yields a refined 
distillable product containing light and middle oils. The chemistry 
of autocatalytic liquefaction of coal is discussed in this paper. The 
mineral residue used as the catalyst in the hydrotreating experi- 
ments was obtained from the same coal used in this work. The min- 
eral residue was separated from the liquefied coal by filtration. It 
was later cleaned by hydrotreatment and a THF wash. The cleaned 
residue was ground to -200 mesh and activated by treatment with 
HS and HeSO,. Both the cleaned residue and the activated residue 
were used as catalysts along with pyrite, pyrrhotite and nickel-mo- 
lybdenum on alumina catalyst. Figure 1 shows the effect of reaction 
time and catalyst type on coal liquefaction. The percent improve- 
ment in liquefaction increased up to a reaction time of 10 minutes 
and remained almost constant thereafter. The maximum improve- 
ment obtained in coal liquefaction varied between 5 and 10 percent. 
The conversion data obtained over the activated mineral residue 
catalyst was used to evaluate the kinetics of hydrotreating. The ki- 
netics of the conversion of benzene insolubles, desulfurization and 
denitrogenation occurring during hydrotreating were evaluated 
using a simple first-order rate equation. 2 references, 13 figures, 2 
tables. 


39133 (CONF-830807—, pp 153-156) Characterization 
and performance of recycle solvents in two stage liquefaction. 
Burke, F.P.; Winschel, R.A. (Conoco, Library, PA). 1983. 
NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 a 1983). 

One chemical pathway to the production of liquids from 
coal is initiated by thermal disruption of the coal matrix followed 
by hydrogen uptake to stabilize the initial reaction products. Essen- 
tially complete conversion of the coal can be effected with minimal 
hydrogen consumption in this thermal step, but the products 
formed are high molecular weight residual molecules and contain 
substantial quantities of heteroatoms (N,O,S). Marketable, distillate 
products require additional hydrogenation, cracking, and heteroa- 
tom removal. Some catalytic processing is required to meet these. 
objectives with reasonable reaction rates and product selectivities. 
By appropriate selection of thermal and catalytic reaction condi- 
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tions the potential exists to obtain high quality distillate products 
while minimizing the consumption of costly hydrogen. Since the 
optimum thermal and catalytic conditions are not the same, a series 
of separate reaction stages is necessary to realize this potential. An 
essential feature of any direct coal liquefaction process is the ability 
of the recycle oil to promote conversion of coal to stable products 
in the first thermal step. The ITSL solvent has the highest ratio of 
cyclic (donor) to alkyl (non-donor) hydrogen with high concentra- 
tions of a relatively few hydroaromatics. The H-Coal and SRC-1 
distillates show progressively greater alkylation and hydroisomeri- 
zation which reduce their hydrogen donor contents. 7 references, 4 
tables. 


39134 (CONF-830807—, pp 157-160) ee mo 
tion of recycle solvent in continuous coal 

rapid solvent recycle. Kelvin, N.V.P.; one M.J. 1983. 
NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

We are investigating the hydrogenation of Australian coals 
under fairly severe conditions using disposable iron-sulfur catalysts, 
along similar process lines currently being developed in West Ger- 
many. Recycle solvent is prepared from the heavy and light 
vacuum oil streams. We have concluded that a stable recycle sol- 
vent can be achieved in our system within a reasonably short time, 
and that technically beneficial chemical changes occur, consistent 
with the use of disposable iron-based catalyst. The attainment of a 
steady state composition involves some slow and some faster proc- 
esses which can be summarized as follows: The accumulation of 
saturates to a relatively stable level may require up to ten passes, 
dependent upon the starting solvent, but with the Mk II system, 
less dependent on the coal source; total phenolics require 3 to 7 
passes to reach a plateau, dependent again on the starting solvent; 
and stable proportions of hydroaromatics require 3 to 4 passes, but 
need a catalyst to reach beneficial levels. 4 references, 3 figures. 


39135 (CONF-830807—, pp 164-167) Coal solvolysis: 
contribution of hydroaromaticity. Curtis, C.W.; Guin, J.A.; 
Hale, M.A.; Smith, N.L. (Auburn Univ., AL). 1983. NTIS, 
PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The ability of hydroaromatic compounds to increase coal 
solvolysis during coal liquefaction has been demonstrated by many 
researchers. Spectroscopic methods have been developed based on 
model compounds to measure hydroaromaticity in coal liquids and 
coal liquids have been shown to contain hydroaromatics. The pri- 
mary objective of this work is to determine the contribution of sol- 
vent hydroaromaticity on coal solvolysis and conversion during liq- 
uefaction. Hydroaromaticity is measured by three methods: (1) 
proton magnetic resonance (1HNMR), (2) carbon-13 magnetic reso- 
nance (15CMR), and (3) catalytic dehydrogenation. The amount of 
transferable hydrogen present in coal-derived liquids can be meas- 
ured by each of the techniques and compared to the solvent’s abili- 
ty to liquefy Kentucky 9 coal at liquefaction conditions. In this in- 
vestigation, a series of hydrogenated creosote oils were prepared 
and used as solvents for coal dissolution. In addition, recycle sol- 
vents derived from bituminous coals and model compounds were 
also used. The hydroaromaticity of selected solvents was obtained 
by both spectroscopic methods and catalytic dehydrogenation 
yielding the amount of transferable hydrogen present. To prevent 
overprediction of hydroaromaticity in each of these methods, the 
saturated compounds were chromatographically removed prior to 
analysis. The amount of transferable hydrogen determined by each 
method was calculated and compared to coal conversion. 11 refer- 
ences, 4 tables. 


39136 (CONF- See pp 168-171) Distribution of 
donatable hydrogenated anthracene 


hydrogen in oil and the 
with extraction Clarke, J.W.; 
Marsh, M.K.; Rantell, T.D.; Smith, C.A.; Snape, C.E. (Na- 
tional Coal Board, Stoke Orchard, England). 1983. NTIS, 
PC A99. Order Number DE84010399. 
From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 
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Solvents used in the NCB liquid solvent extraction process 
are complex mixtures of principally high-boiling aromatic and hy- 
droaromatic compounds and, to achieve high extraction yields, hy- 
drogen donation from the labile hydroaromatic species to the frag- 
menting coal matrix must occur to a significant extent during ex- 
traction. In a previous study it was shown that donatable hydrogen 
occurred in both hydroaromatic and naphthenic rings in hydroaro- 
matic species and that the donatable hydrogen was virtually all 
consumed during exhaustive extraction. However, studies using 
model compounds have shown that the rate of hydrogen donation 
is dependent upon hydroaromatic compound type, and this has 
prompted us to investigate the distribution and reactivity of hydro- 
gen donor groups in hydrogenated anthracene oil. The present 
study involved: (1) determining the concentrations of donatable hy- 
drogen in distillate fractions of the HAO and relating these to the 
compositions of the distillates; and (2) extracting a coal with the 
distillates to investigate differences in their rates of hydrogen dona- 
tion. It was found that (1) The donatable hydrogen was fairly 
evenly distributed throughout the distillates, but less occurred in 
mono-aromatic compounds as the boiling range of the distillates in- 
creased. (2) Hydrogen transfer reactions were slower with the two 
lower boiling distillates than with the two higher boiling distillates 
and the whole solvent, suggesting that the higher boiling material 
was able to promote hydrogen transfer from the lower boiling ma- 
terial. (3) Addition of pyrene to the lowest boiling distillate con- 
firmed that high boiling poly-aromatic species can significantly in- 
crease the rate of hydrogen transfer. 10 references, 3 tables. 


39137 (CONF-830807—, pp 172-175) Role of nitrogen 
heterocyclic compounds in coal liquefaction. Hellgeth, J.W.; 
Taylor, L.T.; Squires, A.M. (Virginia Polytechnic Inst. and 
State Univ., Blacksburg). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Recent work with 1,2,3,4-tetrahydroquinoline (THQ) as a 
liquefaction solvent has demonstrated its ability to convert a variety 
of coals, both bituminous and subbituminous, to toluene and cyclo- 
hexane solubles in a rapid and nearly complete fashion. Yet, the ul- 
timate goal, conversion to distillate material, remains to be attained. 
It is apparent that, during liquefaction, significant portions of THQ 
are adducted to a non-distillate yet toluene soluble material. The 
purpose of the present work is to quantify this adduction with re- 
spect to product distribution and to discern the possible modes of 
nitrogen loss either through adduction into the coal-derived materi- 
al or by thermal cracking. Products from Kerr McGee Corp. and 
from in-house tubing bombing liquefaction experiments are exam- 
ined. It is apparent from both the nitrogen mass balance data and 
the component determinations that adduction of THQ to nondistil- 
late and high boiling distillate materials is significant. Though some 
breakdown of THQ was found, its contribution to the loss of the 
dynamic nitrogen component is minimal in comparison to the prob- 
lem of adduction. 5 references, 4 tables. 


39138 (CONF-830807—, pp 176-179) Advantages and 
disadvantages of nitrogen-containing solvents for coal lique- 
faction. Cronauer, D.C.; McNeil, R.I. (Gulf Research and 
Development Co., Pittsburgh, PA). 1983. NTIS, PC A99. 
Order Number DE84010399. Contract FG22-82PC50782. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Experiments with model compounds containing nitrogen het- 
erocyclic species have demonstrated the usefulness of these com- 
pounds as donor solvents in coal liquefaction. In particular, interac- 
tion with oxygen-containing functional groups has been shown. 
While the interaction of such groups promotes liquefaction, it also 
results in a hydrogen bonding effect that reduces the ability to re- 
cover the liquefaction products from the recycle solvent due to the 
resulting changes in vapor-liquid equilibria and extraction effective- 
ness. The results seem to indicate that the presence and type of 
basic nitrogen additives in SRC-II recycle oil had no effect on the 
quality of the asphaltenes and only a slightly beneficial effect on the 
size of the preasphaltenes. In contrast, the presence of the additives 
in runs with anthracene oil appeared to result in the loss of the 
lower molecular weight materials from both the asphaltenes and the 
preasphaltenes. 10 references, 6 figures, 2 tables. 
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39139 (CONF-830807—, pp 180-183) Investigation of ni- 
trogen removal from heavy coal liquids. Finseth, D.H.; Stie- 
gel, G.J.; Schmidt, C.E.; Sprecher, R.F.; Lett, R.G. (Dept. 
of Energy, Pittsburgh, PA). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Catalytic hydrotreatment is an accepted method for heteroa- 
tom removal from direct coal conversion products. Studies have 
been made of the mechanism of hydrodenitrogenation in a varity of 
simple model systems, but only limited data are available from real- 
istic coal liquefaction systems. Although it is difficult to follow 
chemistry in the highly complex coal liquid matrix, an understand- 
ing of denitrogenation chemistry requires speciation and quantita- 
tion of heteroatomic species before and after hydrotreatment. This 
study involves differentiation of aza-aromatics, amino-aromatics, 
carbazoles, and indoles in the molecular weight range above 150 
a.m.u. This work indicates that a combination of nitrogen specific 
analytical techniques can follow changes in the distribution of nitro- 
gen compounds in high molecular weight systems. The product of 
mild hydrodenitrogenation, not surprisingly, is enriched in lower 
molecular weight, less aromatic, more highly alkylated structures. 
There is also some evidence for formation of 5-membered-ring spe- 
cies. The apparent increase in free N-H during hydrotreatment is 
consistent with the formation of stable amine, indole, or carbazole 
structures as intermediates in denitrogenation. The ‘°F derivatiza- 
tion data must be considered somewhat tentative at this point; how- 
ever, the results indicate production of nitrogenous fragments by 
both cracking and hydrogenation of high molecular weight struc- 
tures. 8 references, 3 figures, 1 table. 


39140 (CONF-830807—, pp 184-187) Relative effective- 
ness of aromatic solvents in the liquefaction of brown coal 
and bituminous coal. Kamiya, Y.; Nagae, S.; Yao, T. (Univ. 
of Tokyo, Japan). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

It is well known that a hydrogen donor solvent, such as te- 
tralin, is very effective for coal liquefaction and its important role is 
to promote the liquefaction reaction by donating hydrogen atoms 
to coal fragments being derived by thermal cracking and also by 
retarding the char forming reaction. Previously, we reported the 
relative effectiveness of fifteen solvents on the liquefaction of sever- 
al coals with carbon content from 66% to 82%. In this report the 
relative reactivity of twelve kinds of solvent in coal liquefaction 
were measured using brown coal and bituminous coal. Further- 
more, the relative reactivity of solvent against some free radicals 
derived from benzyl phenyl ether and benzyl phenyl acetate was 
compared and discussed with reference to its reactivity in coal liq- 
uefaction from the mechanistic point of view, because hydrogen 
donor would be effective for hydrogen donation to free radicals 
and for hydrogenation of aromatic and oxygen containing struc- 
tures of coal. The reactivity of hydrogen donating solvents in the 
liquefaction of a brown coal and a bituminous coal increased in the 
following order: Tetralin < Octahydroanthracene < Tetrahydron- 
aphthol < Tetrahydroquinoline < Dihydrophenanthrene < Dihy- 
droanthracene. Dihydroanthracene and dihydrophenanthrene were 
about twelve times as reactive as tetralin in coal liquefaction, but 
about four times as reactive toward free radicals. 6 references, 3 
figures, 4 tables. 


39141 (CONF-830807—, pp 191-194) Model compound 
studies under conditions of a new extremely mild coal lique- 
faction process. Husain, A.; Olah, G.A. (Univ. of Southern 
California, Los Angeles). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Our studies have shown that HF:BF;:He is an efficient 
system for the low temperature conversion of a variety of model 
compounds representing major structural aspects of coals. This is in 
accord with the ability of the catalytic system for the low tempera- 
ture conversion of coal to hydroliquefied products. Studies on 
model compounds more representative of the complexities of coal 
structure such as polycyclic aromatic systems and compounds with 
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mixed functionalities are continuing in our laboratory to provide 
further insight into coal depolymerization liquefaction by ionic 
cleavage and hydrogenation reactions. 14 references, 3 tables. 


39142 (CONF-830807—, += 195-198) Hydrogenation of 
coal-related model compounds. Kamiya, Y.; Ohta, H.; Fuku- 
shima, A.; Aizawa, M.; Mizuki, T. (Univ. of Tokyo, Japan). 
1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

It is generally accepted that coal liquefaction involves two 
fundamental reactions: hydrogenation and thermal breakdown of 
the coal molecule. A fragment free radical then is stabilized to 
lower molecules either by hydrogen atom abstraction or by scission 
of the free radical itself. Thus, the role of hydrogen donor solvent 
and molecular hydrogen to assist efficient coal dissolution has been 
the interest of active investigation both in coal and coal-related 
model systems. Subsequent to our study on the evaluation of sol- 
vent in coal liquefaction, we have studied hydrogenation reactions 
of several simple compounds to shed light on the functions of hy- 
drogen atoms and have examined feedback to the complicated coal 
conversion chemistry. In particular, hydrogenation of t-stilbene has 
been investigated with different solvents (including additions of 
SRC) in a varity of conditions and several governing factors have 
been disclosed. Critical functions of SRC which promote the hy- 
drogenation of olefins, aromatics, and ketones need to be more 
thoroughly studied, but it is tempting to suggest that it is an excel- 
lent hydrogen donor, a self-degradation promoter, and a free radi- 
cal initiator, since it is known to be an aggregate of free radicals. 14 
references, 4 figures, 6 tables. 


39143 (CONF-830807—, pp 199-203) Mechanisms of hy- 
drogen transfer and associated bond cleavage reactions: a ra- 
tionalization of the effectiveness of pyrene in coal liquefaction 
solvents. McMillen, D.F.; Ogier, W.C.; Chang, S.J.; Flem- 
ing, R.H.; Malhotra, R. (SRI International, Menlo Park, 
CA). 1983. NTIS, PC A99. Order Number DE84010399. 
Contract AC22-81PC40785;AC03-79ER 10483. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

For some time, marked effectiveness of coal liquefaction sol- 
vents has been associated with moderate-to-high boiling aromatic 
components, and increasing reactor concentration of these compo- 
nents by recycle operation has been shown to significantly improve 
liquefaction yields. Attention has been focused on pyrene as a par- 
ticularly effective component, but no satisfactory explanation of this 
effectiveness has yet been offered. We present here a speculative 
explanation for the effectiveness of pyrene and propose experiments 
to test the explanation. The basis of the explanation is that pyrene 
can readily provide, as hydrogen carriers, a high concentration of 
moderately active 1-hydropyrenyl radicals. These radicals can 
transfer hydrogen to, and thereby bring about the hydrogenolysis 
of coal structures Ar-X-Ar. However, the 1-hydropyrenyl radical 
cannot effectively terminate by accepting hydrogen in a radical dis- 
proportionation process, since 1.2-dihydropyrene is very unstable. 
Therefore, a greater proportion of carriers survive to transfer hy- 
drogen to coal structures. 17 references, 1 figure, 2 tables. 


39144 (CONF-830807—, pp 204-207) Study of the crack- 
ing mechanism of hydro- and perhydro-polyclic compounds 
present in coal hydrogenates, labelled in specific positions by 
4C and *H. Cypres, R.; Bettens, B. (Universite Libre de 
Bruxelles, Belgium). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The goal of present research is to determine the pyrolysis 
mechanisms of perhydrophenanthrene (P.H.P.), which can explain 
the formation of light olefines and mono- and di-cycli¢c aromatics. 
The study of the intromolecular rupture and of the recombination 
of radicals or molecules produced by pyrolysis was performed by 
using perhydrophenanthrene and phenanthrene, labelled in specific 
positions by radioactive carbon 14 and tritium. The thermal crack- 
ing of 9,10'*C and 9-°H perhydrophenanthrene, has made it possi- 
ble to show the intramolecular mechanism of the reaction. It was 
demonstrated that C-C ruptures precede dehydrogenation. Benzene 
and toluene, the main compounds that, with ethylene, are obtained 
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by thermal cracking of perhydropolycyclic compounds, are formed, 
essentially by rupture of the central ring, between carbons 9 and 10. 
This step is followed by elimination of a C, radical. Xylenes, ethyl- 
benzene and styrene were proved to be formed by elimination of 
two C, or C; radicals from the external cycles (pathway 2) and also 
Oe ee eee The same mecha- 
nisms are also responsible for naphthalene formation: 75% is due to 
C, ailcshastian Shetn extend dag and 29% ts Gun to Eetedher se. 
actions between dienes. Other polycyclic compounds, as phenan- 
threne, are also due to the same reactions. The latter was demon- 
strated not to be formed by dehydrogenation of perhydrophenanth- 
rene. 9 references, 8 figures, 1 table. 


(CONF-830807—, pp 212-215) Relative activity of 
hydrogen donors in coal liquefaction. Bockrath, B.C.; Bittner, 
E. (Dept. of Energy, Pittsburgh, PA). 1983. NTIS, PC A99. 
Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The details of the mechanism of hydrogen transfer have 
been investigated in greater depth by study of the kinetic deuterium 
isotope effect. In the course of investigating the relative rate con- 
stants for various donors, the kinetic isotope effect, k/sub H//k/sub 
D/ = 3.9, was obtained for the transfer from triphenylsilane. To 
check this value against the maximum effect that would be expect- 
ed according to the classical treatment of the isotope effect, the 
zero-point energy difference between the Si-H and Si-D bonds was 
calculated using values for the assigned infrared stretching bands, 
2135 cm™' and 1547 cm™', respectively. Assuming complete loss of 
the difference in zero-point energies on formation of the transition 
state, the maximum isotope effect expected on classical grounds is 
only 2.6, smaller than the value observed by experiment. This com- 
parison is frequently used as a test for the maximum isotope possi- 
ble intervention of tunneling in the hydrogen transfer mechanisms. 
Thus, it is likely that tunneling is involved in this hydrogen trans- 
fer. Tunneling effects have also been found in a related reaction, 
the transfer of hydrogen from silane (SiH,) to methyl radical. On 
the basis of the effect noted for triphenylsilane, it seemed likely that 
unusual kinetic isotope effects might also be associated with hydro- 
gen transfer from hydrocarbon donors. Also, the presence of a 
tunnel effect has been suggested for the symmetrical transfer of hy- 
drogen from toluene to benzyl radical. A search for similar effects 
was conducted for two donors: diphenylmethane and triphenyl- 
methane. The kinetic isotope effects were determined by making a 
small modification to the method used to obtain the relative rate 
constants. 8 references, 2 figures, 1 table. 


39146 (CONF-830807—, pp 216-219) Hydrogenation- 
cracking of C-C - bonds related to coal structure. Strobel, 
B.O.; Koelling, G. west st GmbH, Essen, Ger- 
many). 1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

In the work reported, an extended series of model com- 
pound tests was undertaken to investigate how various diaryl com- 
pounds behave under the conditions of thermal hydrogenation- 
cracking, i.e., under hydroliquefaction conditions. From the results 
it can be concluded that under the conditions of coal hydrolique- 
faction: (1) There is practically no direct splitting of bonds which 
connect unsaturated aryl units. The inter-ring bond is attacked only 
when at least one of the rings involved has been saturated. With 
increasing degree of saturation on the other hand, the ring skeletons 
are broken open more readily, thus forming aliphatic structures and 
consequently hydrocarbon gases. Accordingly in coal hydroconver- 
sion excessive hydrogenation severity may reduce oil yield rather 
than improve it, yet require more hydrogen. (2) Diaryl compounds 
which due to their configuration cannot undergo intramolecular 
ring closure are separated into the units, the easier the larger the 
molecules. (3) Diaryl systems which can undergo intramolecular 
cyclization to form an additional ring tend to do so rather than 
split, with increasing extent as the molecules become larger (Fig. 
7). In coal hydrogenation, possibly this very path leads to those no- 
torious molecules which are more unreactive than the feed coal 
itself. 5 references, 7 figures. 
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39147 (CONF-830807—, pp 415-418) Reactive interme- 
diate in the alkali-carbonate catalyzed gasification of coal 
char. Wood, B.J.; Fleming, R.H.; Wise, H. (SRI Internation- 
al, Menlo Park, CA). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, = (15 Aug 1983). 

e results of recent investigations, in our own laboratory 
and by pe di suggest that alkali carbonate salts admixed with char 
chemically interact with the char at subgasification temperatures to 
form a liquid phase in intimate contact with the char. This interac- 
tion appears to be a prerequisite to effective performance of the ad- 
ditive as a catalyst for gasification of the char by steam or CO2. We 
review the experimental evidence for such a catalytic film and sug- 
gest reaction pathways by which carbon is converted to gaseous 
products at the catalyst/char interface. The results of our experi- 
ments suggest that effective char gasification catalysts are inorganic 
salts capable of forming a molten oxide film that spreads over the 
char surface. This film serves as the oxygen transfer medium be- 
tween the gaseous reactant (H2O or COz) and the char. At the cata- 
lyst/char interface, the anions in the catalyst react with the carbon 
structure to form a phenolate-type intermediate that subsequently 
splits-out CO. The anions are replenished by reaction between the 
oxidizing gas and the oxide at the gas/catalyst interface. Net trans- 
port of oxygen from gas to char occurs by diffusion of the species 
in the molten catalyst film. 11 references. 


39148 (CONF-830807—, pp 419-422) Fourier transform 
infrared and reactivity study on the potassium catalyzed 
carbon gasification. Cerfontain, M.B.; Moulijn, J.A. (Univ, 
of Amsterdam, Netherlands). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

A well known phenomenon in the potassium carbonate cata- 
lyzed carbon gasification is the reaction of the carbonate with the 
carbon to form CO: and a potassium containing surface species far 
below the decomposition temperature of the carbonate (1,2). Al- 
though this has been known for some time, the nature of the spe- 
cies formed is not yet elucidated. It has been suggested that potassi- 
um carbonate reacts with oxygen containing groups on the carbon 
surface to form a CO” K* complex, but others have proposed that 
K2COs dissociates into K2zO and COz. In the latter case the carbon 
only functions as a catalyst for the decomposition. This K2O or 
CO- K* is then supposed to be involved in a redox cycle with a 
rate determining reduction step. In an attempt to elucidate the 
nature of the formed species after carbonate decomposition and 
during gasification, we studied K2CO/C samples with Fourier 
Transform Infrared spectroscopy and transient experiments. 13 ref- 
erences, 5 figures, 2 tables. 


39149 (CONF-830807—, pp 427-430) Kinetics of BTX- 
formation during coal hydropyrolysis. Bunthoff, D.; Wanzl; 
W.; van Heek, K.H.; Juentgen, H. (Bergbau-Forschung 
GmbH, Essen, Germany). 1983. NTIS, PC A99. Order 

Number DE84010399. 
From International conference on coal science; Pittsburgh, 

PA, = (15 Aug 1983). 
contradiction to pyrolysis in inert gas, the course of BTX 
neue during hydropyrolysis is quite different. The formation 
rate curves, in Figure 3 for the example benzene, show again two 
reaction peaks. But now the high temperature peak predominates 
and is enhanced by nearly a factor of 10 compared with inert py- 
rolysis. The high temperature formation peak in Figure 6 is caused 
by hydrogenation reactions and is therefore significantly influenced 
by hydrogen pressure. Tar characterization work indicated a steep 
increase of C:H-ratio with increasing He pressure. From these re- 
sults it can be concluded that the thermal decomposition of coal be- 
tween 300°C and 530°C mainly is by the kinetics of the primary 
processes. At temperatures above 530°C the reactions of hydrogen 
with coal are dominant with respect to BTX-formation. Under inert 
gas atmosphere only the hydrogen cleavable from the coal is the 
reacting partner, whereas during hydropyrolysis the reactive hy- 
drogen atmosphere affects the reaction. The coal fragments split off 
and aromatic constitutents remaining in the coal frame react with 
hydrogen in the following manner: stabilization of radicals and 
thereby prevention of condensation (formation of coke); hydrogena- 
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tion of the aromatics to hydroaromatics and naphthenes; and ring 
cleavage of hydroaromatics and naphthenes as well as hydrodealky- 
lation reactions. 5 references, 6 figures. 


39150 (CONF-830807—, pp 431-434) Nickel catalyzed 
gasification of brown coal in a fluidized bed — Tomita, 
A.; Watanabe, Y.; Sasaki, J.; Takarada, T.; Ohtsuka, Y.; 
Tamai, ¥. ohoku Univ., Sendai, Japan). 1383. NTIS, PC 
A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The objective of this work was to investigate in detail the 
gasification of nickel-loaded Yallourn coal with steam in a fluidized 
bed reactor. The coal conversion, gas yield, and gas composition 
were determined as functions of gasification temperature, pressure, 
and H2O/coal ratio. The effect of catalyst on tar formation was 
also examined. The recovery of nickel from the residue was at- 
tempted by using an ammonia-leaching method. Coal conversion of 
80 to 85% was achieved at 600°C with the nickel-catalyzed steam 
gasification of Yallourn coal in a fluidized bed reactor. The reac- 
tion rate was somewhat smaller than that observed in TG. The gas 
phase equilibrium determined the gas composition of product gas. 
The content of H2S was almost negligible, and the tar formation 
was completely suppressed by catalyst. Thus this method would 
produce not only a cleaner gas but a cleaner wastewater. 5 refer- 
ences, 2 figures, 3 tables. 


39151 (CONF-830807—, pp 435-438) Poisoning effect of 
sulfur in catalytic coal gasification. Adler, J.; Huettinger, 
K.J.; Minges, R. (Institut fuer Chemische Technik der Uni- 
versitaet, Karlsruhe, Germany). 1983. NTIS, PC A99. 
Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The aim of this study is to analyze the poisoning effect of 
sulfur in catalytic coal gasification processes with special reference 
to Fe and K as catalysts for water vapor gasification. For this pur- 
pose model experiments were performed using model cokes pre- 
pared by pyrolysis of PVC and mixtures of PVC and elemental 
sulfur to produce cokes of various sulfur contents. Different organ- 
ic and inorganic salts were used as catalysts which were added by 
impregnation to the cokes. Gasification experiments were per- 
formed in fixed bed flow reactors at a linear temperature increase 
up to the final gasification temperatures between 800 and 950 °C 
being maintained up to 2 h. The results show that increasing hydro- 
gen content and increasing pressure favor desulfurization of the 
sulfur-containing cokes. Nevertheless, elemental Fe as a catalyst of 
hydro- and water vapor gasification is completely inactivated by 
the organic bound sulfur of the cokes. Increasing water vapor con- 
tent of the gasification medium, i.e., increasing oxidation potenital - 
prohibitive for Fe catalysis - and increasing pressure diminish the 
inhibiting effect of sulfur. These conditions promote hydrolysis of 
the surface sulfides, which are responsible for the inhibiting effect 
of sulfur. The occurrence of hydrolysis is supported by the catalyt- 
ic activity of KCl and K2SO,, the latter being directly decomposed 
to K2S. KCl and KeS can only be converted to the active oxide by 
a hydrolysis mechanism. 13 references, 8 figures. 


39152  (CONF-830807—, pp 441-444) Reactivity of pe- 


troleum coke to steam. Kairaitis, D.A.; Tyler, RJ. (NSW 
Inst. of Tech., Broadway, Australia; CSIRO Div. of Fossil 
Fuels, North Ryde, Australia). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

This study of the reactivity of petroleum coke to steam 
forms part of a larger program of research into the combustion and 
gasification of residual materials from coal liquefaction processes. 
Data on the reactivity of petroleum coke to O2 and CO: have been 
reported previously. Laurendeau (1978) in his recent review noted 
the need for measurements of intrinsic reaction rates (rates per unit 
internal surface area) and true kinetic parameters that reflect only 
the chemical nature of the char surface. The present work was con- 
ducted under reaction conditions that ensured that coke gasification 
was not influenced by mass transport phenomena either in the gas 
phase or within the porous structure of the coke. In addition, con- 
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tributions to the kinetics due to variations in the surface develop- 
ment of the coke with burn-off were also eliminated by using a re- 
action system incorporating periodic reactant modulation (Tyler 
and Smith, 1975). The observed kinetic data were therefore repre- 
sentative of the true chemical reactivity of the coke. Combination 
of the rate data with surface area information enabled intrinsic reac- 
tion rates to be calculated. Preliminary results are reported here to- 
gether with observations on the effect of added Hz and CO. 5 refer- 
ences, 5 figures, 1 table. 


39153 (CONF-830807—, pp 445-448) Transient kinetic 
studies of char-gas reactions. Sy, O.; Calo, J.M. (Brown 
Univ., Providence, RI). 1983. NTIS, PC A99. Order 
Number DE84010399. Contract FG22-80PC30211;FG22- 
81PC40786. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The general treatment of transient kinetic models for hetero- 
geneous catalytic s has been reviewed by Kobayashi and Ko- 
hayashi (1974) and Bennett (1976). Although the application of this 
technique to systems with solid reactants has been relatively limited 
(e.g., see Costa and Smith, 1971), the mathematical aspects are simi- 
lar. Essentially, the set of transient mass balances for all the species 
involved in the reaction system constitutes the model of the mecha- 
nism. (For a gradientless system with no intraparticle transport re- 
sistances, the model is always a set of first order ordinary differen- 
tial equations.) Integration of this system of equations yields the 
transient responses of the various species. In order to illustrate the 
approach, we consider the simple two-step mechanism for carbon 
dioxide gasification of carbon, that was found to adequately repre- 
sent the data in the current work. In summary, the efficacy of ap- 
plying the experimental apparatus and transient response approach 
to heterogeneous char-gas reactions has been successfully demon- 
strated for carbon dioxide gasification. This approach promises to 
be a useful tool for determining mechanisms and rate parameters 
for similar gasification or related reaction systems. The same ap- 
proach is currently being taken in studying gasification reactions of 
other gases and their mixtures. 14 references, 4 figures. 


39154 (CONF-830807—, pp 449-452) Experimental and 
theoretical study of fluidized bed char gasification. Matsui, I.; 
Tokura, S.; Kojima, T.; Furusawa, T.; Kunii, D. (Univ. of 
Tokyo, Japan). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Gasification of coal char by carbon dioxide was carried out 
in a continuous fluidized bed reactor with a continuous feed and 
discharge of solids. The dynamic change as well as the steady state 
behavior of outgoing gas and solid phases were analyzed numerical- 
ly by use of both a mathematical model of fluidized bed reactor and 
a kinetics obtained by a conventional thermogravimetric analysis. 
The Kunii and Levenspiel’s model (1969) based on a uniform size 
of bubbles as well as the complete mixing of solids was used to 
evaluate the conversions of both solids and gas phases. The used 
kinetics took account of inhibitions of the reactant and the product. 
Furthermore, pyrolytic reactions which took place instantaneously 
after being introduced into the reactor, were assumed to be fol- 
lowed by the gasification. The validity of a combination of the flu- 
idized bed model and the thermogravimetrically obtained kinetics 
for both dynamic and steady state performances was examined. 1 
reference, 5 figures. 


39155 (CONF-830807—, pp 453-456) Determination of 
reaction rate parameters of char in fluidized bed steam gasifi- 
cation using impulse response. Tulunay, E.; Bodur, M.; 
Kojima, T.; Furusawa, T.; Kunii, D. (Univ. of Tokyo, 
Japan). 1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, ~- (15 Aug 1983). 

n this kinetic study steam gasification of Taiheiyo char in a 
uidtaed bed was investigated. The reaction rate constant on 
volume model K(s~') and its parameters: the activation energy 
E(J/mol), the order of reaction with respect to steam and the fre- 
quency factor ko(s~'(1/mol)8) where determined under the actual 
process conditions by using the impulse response method. In this 
work steam gasification at atmospheric pressure was employed. Ex- 
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perimental flow diagram is shown in Figure 1. Nitrogen gas of 
99.999% was used as a carrier of steam in order to correlate the gas 
composition of the sample and the amount of gas produced in the 
bed. Deionized water was fed by using a roller pump into the steam 
generator and the flow rate of water was adjustable. The steam car- 
ried out by the nitrogen gas was heated up to about 200°C in the 
steam generator and introduced into the bottom of the reactor. Cy- 
lindrical fluidized bed reactor made of stainless steel was used. The 
minimum fluidization velocity u/sub mf/ at 350°C for 40% steam 
was around 5 cm/s. The bed was operated with fluidizing gas ve- 
locities at around up = 2u/sub mf/ and up = 4u/sub mf/. Meas- 
ured amount of char was deposited in the upper part of the feeder 
and the air around the char was replaced by the nitrogen gas. Then 
the char was fed in an impulse like manner by carrying it with the 
nitrogen flow. The char was fed through the feeding pipe into the 
bed at a level 5 cm above the distributor. After each experimental 
run the carbon residue in the bed was burned by the air flow. Gas 
samples were taken by using a series of ten sampling tubes. Gas 
analyses were carried out by using the two gas chromatographs. 3 
references, 3 figures, 2 tables. 


39156 (CONF-830807—, pp 464-467) Small angle x-ray 
studies of coal morphology during gasification. Foster, M.; 
Jensen, K.F. (Univ. of Minnesota, Minneapolis). 1983. 
NTIS, PC A99. Order Number DE84010399. Contract 
FG22-82PC50806. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The good agreement between trends in the SAXS deter- 
mined surface areas and observed burnoff profiles in the kinetically 
controlled regime illustrates the usefulness of SAXS in following 
the changes in the internal structure of carbonaceous materials 

The carbosieve studies have been useful in fine- 
tuning the technique and demonstrating the results obtainable from 
SAXS without confounding effects due to heterogeneities usually 
found in coal. We are currently expanding our SAXS studies to 
char with low ash content. The analysis is not restricted to surface 
area determinations. Through models of the scatterer, ie., the 
voids, based on TEM studies it is possible to follow the evolution 
in the pore size distribution with conversion. Such data combined 
with surface area determination should form the basis for further 
development of structural models for gasification of single coal par- 
ticles. 9 references, 4 figures, 1 table. 


39157 (CONF-830807—, pp 468-471) Gasification rates 
of Australian coal derived chars. Knight, A.T.; Sergeant, 
G.D.; Stubington, J.F. (Fielder Gillespie Ltd., Pyrmont, 
Australia; Univ. of New South Wales, Kensington, Austra- 
lia). 1983. NTIS, PC A99. Order Number DE84010399. 
From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 
The gasification rates of chars, derived from six Australian 
coals, in carbon dioxide have been experimentally determined. It 
has been shown that there is an inverse relationship between char 
reactivity and parent coal rank; that increasing the heating rate in 
producing the char results in increased reactivity; and that no sig- 
nificant correlations exist between total mineral content and reac- 
tivity. 5 references, 3 figures, 3 tables. 


39158 (CONF-830807—, pp 475-478) Mass transfer ef- 
atmospheric 


fects in vacuum and pressure pyrolysis of coal. 
Unger, P.E.; Suuberg, E.M. (Carnegie-Mellon Univ., Pitts- 
burgh, PA; Brown Univ., Providence, RI). 1983. NTIS, PC 
A99. Order Number DE84010399. Contract FG22- 
81PC40803. 

From International conference on coal science; Pittsburgh, 
PA, USA —— Aug 1983). 

This paper offers some new experimental evidence concern- 
ing the nature of the tars that evolve during the pyrolysis of bitumi- 
nous coals. These data help to shed new light on the mechanisms of 
formation and escape of tar species during pyrolysis. Differences 
between the molecular weight distributions of tars and coal extracts 
leads to the conclusion that mass transfer limitations exist under all 
pyrolysis conditions studied. Only at the limit of vacuum and high 
temperature does the tar which is evolved begin to be representa- 
tive of the extractable material left behind. This is evidence of an 
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evaporation rate controlled escape of tar. Tar-precursor formation 
apparently continues until late during the pyrolysis process. The 
role of mass transfer limitations becomes more pronounced at 
higher temperatures, where rates of tar escape most likely become 
comparable to rates of tar precursor repolymerization. 5 references, 
5 figures, 1 table. 


39159 (CONF-830807—, pp 479-482) Influence of fluid 
transport during pyrolysis. Simons, G.A. (Physical Sciences 
Inc., Andover, MA). 1983. NTIS, PC A99. Order Number 
DE84010399. Contract AC22-80PC30293. 
From International conference on coal science; Pittsburgh, 
PA, = ay Aug 1983). 
uid transport during pyrolysis and devolatilization may be 
limited = subsonic viscous drag or by the effective drag induced 
through local acceleration of the volatiles that are injected normal 
to the gas stream. As the volatiles flow out the pore tree, they en- 
counter larger and larger pores. The smallest pores are limited by 
Knudsen diffusion, the next largest by continuum diffusion, then 
viscous drag, volatile drag and possibly, choked flow (anti u = anti 
a) in the trunk of the tree. The pressure must be continuous at 
every location in the pore tree where the fluid mechanical descrip- 
tion of anti u changes from one mechanism to another. In this way, 
a general description of the gas pressure and velocity in the pore 
tree may be constructed. Fortunately, many simplifications are pos- 
sible (11). Only the results are quoted here. The maximum gas pres- 
sure, p/sub max/, occurs in the smallest branches of the largest 
trees. There is clearly an upper limit (p/sub limit/) for p/sub max/ 
which corresponds to the situation where the solid pyrolyzes but 
the gas remains in the pore. This limit corresponds to a gas of den- 
sity 1/2 g/cc which, at 1500 K, generates a pressure of approxi- 
mately 3000 atm. The very fact that particles have been known to 
fracture during pyrolysis suggests that these pressures are attain- 
able. The values of p/sub max/ corresponding to various particle 
sizes and pyrolysis rates are illustrated in Figure 1. Internal pres- 
sures of the order of 3000 atm are predicted to occur over the tem- 
perature range and particle sizes of interest. 16 references, 4 figures. 


39160 (CONF-830807—, pp 483-486) Modeling mass 
transport and plasticity in bituminous coal pyrolysis. Oh, M.; 
Peters, W.A.; Howard, J.B. (Massachusetts Inst. of Tech., 


Cambridge). 1983. NTIS, PC A99. Order Number 
DE84010399. Contract EX-76-A-01-2295;AC21-82MC19207. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Volatile products of coal pyrolysis are generated within the 
coal matrix and their transport out of the particle is accompanied 
by secondary reactions, especially in the case of bituminous coals. 
The intraparticle transport and secondary reactions, which depend 
upon the plastic behavior of the coal, can significantly influence the 
distribution and yields of pyrolysis products. Quantitative modeling 
of these processes requires analysis of the transport-chemistry cou- 
pling and treatment of the physical structure of the decomposing 
coal matrix. Formulation of the coupled effects of transport and 
chemistry under such conditions is difficult. Furthermore, there is a 
severe lack of experimental data on the physico-chemical factors 
contributing to the structural modifications, including rheology of 
softened coal, volatiles secondary reactions, and intraparticle inven- 
tory of coal plasticizing agent (metaplast). This paper describes a 
mathematical model of volatiles transport within softened coal and 
presents some examples of predicted behavior. Progress has been 
made in the development of a mathematical model of volatiles 
transport and reactions within softened coal. Preliminary predic- 
tions of swelling ratios at high heating rates are in qualitative 
accord with expectations. Routine applications of the model in sci- 
entific and engineering calculations will require better experimental 
data on volatiles secondary reactions and the rheological behavior 
of coal melts, as well as refinements in some of the mathematical 
descriptions and numerical algorithms. 12 references, 3 figures. 


39161 (CONF-830807—, pp 487-490) Kinetic model of 
coal hydropyrolysis. Chen, W.Y. (City Coll. of the City 
Univ. of New York, NY). 1983. NTIS, PC A99. Order 
Number DE84010399. Contract ASO01-76ET 10623. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 
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The objectives of this study are to develop a simple model 
that can be utilized to investigate (1) the hydropyrolysis mecha- 
nism, (2) the severity of mass transfer controlled devolatilization, 
and (3) the heating rate effect. A 0.25-inch-o.d. tube containing 
about 10 mg coal sample served as the reactor, which was flash 
heated by resistive dissipation of electrical energy during the run. 
The experimental apparatus was described in a previous paper. Hy- 
dropyrolysis of -200 mesh Illinois No. 6 coal was carried out at 100 
atm He, using a 10 sec solid contact time and a temperature pro- 
gram from 600 to 1000°C at 1500°C/sec. The coal sample was de- 
posited close to the downstream electrode so that the minimum 
vapor zone was achieved. The rate equations and total yields of an 
individual compound are presented in Table 1. The parmeters in 
these equations were evaluated to fit the experimental data using a 
set of standard subroutines of the Marquardt Algorithm in the 
International Mathematical and Statistical Library (IMSL). Parame- 
ter values are listed in Table 1 and the correlations are drawn in 
Figures 1 and 2. The model is in good agreement with the experi- 
mental data. The values of the parameters have some kinetic impli- 
cations which are discussed. 10 references, 2 figures, 1 table. 


39162 (CONF-830807—, pp 491-494) Characterization of 
physical phenomena during rapid coal pyrolysis. Halchuk, 
R.A.; Russel, W.B.; Saville, D.A. (Princeton Univ., NJ). 
1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Weight loss data for bituminous coals subjected to flash py- 
rolysis and hydropyrolysis demonstrate significant effects of pres- 
sure, particle size and heating rate on volatile yield, indicating the 
importance of physical processes in tandem with chemical changes. 
This investigation was undertaken to elucidate the coupling be- 
tween the chemical and physical mechanisms by studying the 
changing physical structure of coal during rapid devolatilization. 
The characterization consists of two stages: scanning electron mi- 
croscopy and gas adsorption measurements. The former traces 
gross changes in coal morphology on the level of individual parti- 
cles, while the latter yields more quantitative information on ultra- 
fine structure. This work complements the weight loss studies re- 
ported in a previous study and focusses on pyrolysis of an HVA 
bituminous coal, Pittsburgh Seam No. 9 from the Penn State Data 
Base (PSOC-102). The chars used in this study were pyrolyzed in a 
strip furnace reactor described elsewhere. Reaction conditions 
spanned heating rates from 100 to 1000 K/s, temperatures from 400 
to 1000°C, reaction times from 0 to 30 s, and helium pressures from 
vacuum to 10 MPa (1500 psi). The average original particle size 
was 125 pm. Charges to the reactor were small, approximately 15 
mg of coal per experiment, to minimize interparticle effects and 
heat transfer limitations. Depending on the reaction conditions, 3 to 
12 mg of char were available for analysis after pyrolysis. 9 refer- 
ences. 


39163 (CONF-830807—, pp 495-498) Thermoplastic 
properties of coal carbonized at elevated pressures. Khan, 
M.R.; Jenkins, R.G. (Pennsylvania State Univ., University 
Park). 1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

When bituminous coals are heated in absence of free oxygen, 
they undergo marked physical and chemical changes. The extent of 
the change is dependent on the experimental conditions such as: 
rank, petrography, particle size, heating rate and gas atmosphere. 
Quantification of thermoplastic nature of bituminous coals has been 
the objective of a myriad of investigations. Most of these studies 
have been conducted at or near atmospheric pressure so there is a 
significant lack of understanding of this behavior at elevated pres- 
sures. Knowledge and understanding of this behavior at elevated 
pressure are important for optimum utilization of coals in gasifica- 
tion and coke-making processes. A high-pressure microdilatometer 
was utilized to determine the thermoplastic behavior of a well-char- 
acterized coal, PSOC 1197 (LV, Lower Kittanning Seam, PA). 
Thermoplastic properties of a coal are complicated functions of rate 
of volatile evolution and rheological properties of the plastic mass. 
The nature of these coal properties is further complicated when 
carbonization is conducted at elevated pressures. In high-pressure 
pyrolysis of coal, pressurized inert gases probably promote polym- 





5187 / ERA-9/20 


erization reactions due to corresponding increases in volatile resi- 
dence time. However, high pressure H2 probably reduces polymeri- 
zation among the free radicals generated during pyrolysis by form- 
ing more stable lower molecular-weight products. This may explain 
why swelling behavior was markedly different in H2 when com- 
pared to that observed in He at the slower heating rate (5 K/min). 
The role of various additives on the mechanism of thermoplastic 
behavior of coal is not yet fully understood. 5 references, 4 figures. 


39164 (CONF-830807—, pp 499-502) Particle size de- 
pendence of the evolution and yield of products from coals 
under rapid heating conditions. Leff, A.A. (Standard Oil Co. 
(Ohio), Cleveland). 1983. NTIS, PC A99. Order Number 
DE84010399. 


From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

This paper is an extract of a more detailed publication on 
coal pyrolysis. Three coals were used to study particle size effects. 
Only the results of the Texas high volatile C bituminous coal are 
reported here. The three sized fractions used had geometric mean 
particle sizes of 545, 193 and 40 ym. The proximate analysis of the 
three particle sizes is shown in Table 1. All pyrolysis tests were 
made at 873 K. The reactor described in detail in the aforemen- 
tioned publication was facilitated by dropping the coal particles 
into a preheated flow stream of nitrogen. The coal remained in the 
hot zone, while the products were swept away with the purge gas. 
Single ion monitoring mass spectrometry was used to analyze the 
product stream. Ion intensity was recorded once every 133 millisec- 
onds during the most rapid part of the reaction. There are three 
conclusions that can be drawn from this work. (1) Under rapid 
heating conditions, the weight loss of the non-swelling Texas bitu- 
minous (HVC) coal increases as particle size decreases. (2) The 
yield and rate constant for methane evolution is independent of par- 
ticle size. (3) The yield of ethane increases as particle size increases. 
The rate constant for ethane evolution changes as particle size 
changes. The change implies a change in the rate controlling mech- 
anism. 9 references, 3 tables. 


39165 (CONF-830807—, pp 503-506) Pyrolysis of pul- 
verized lignite at very high heating rates. Frieske, H.J.; Seel- 
bach, E.; Adomeit, G. (Institut fuer Allgemeine Mechanik, 
Aachen, Germany). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Pyrolysis is the initial step of all thermal coal processes. The 
volatile matter and the solid residues formed by the pyrolysis are 
the starting materials for the following steps. Therefore it is impor- 
tant to have detailed knowledge of these pyrolysis products as a 
function of time, temperature, and pressure. They are basic for a 
better understanding of the mechanism of coal pyrolysis. In the 
range of low and medium heating rates, pyrolysis experiments have 
been done with specifications of product quantities and composi- 
tions. For highest heating rates, time resolved experiments have not 
been performed. This is one of the reasons to use the Single-Pulse 
Shock-Tube in the field of coal pyrolysis. The instrumentation of 
the Single-Pulse Shock-Tube was developed such that pressure- and 
heat-pulses of reproducible and preselectable length can be pro- 
duced. The temperature and pressure of the pulse can be varied in- 
dependently within wide limits. These characteristics are needed to 
investigate the time dependent pyrolysis of coal. The analysis of the 
gaseous pyrolysis products shows that the dependencies observed 
when coming from low to medium heating rates are continued to 
highest heating rates. This especially concerns the increase of the 
CO/CO: ratio. The investigation of the solid residues by scanning 
electron microscopy enables the numerical evaluation of the decay 
of the pyrolyzed particles as a function of time with the pressure as 
parameter. 13 references, 4 figures. 


39166 (CONF-830807—, pp 507-509) Rapid pyrolysis of 
Brazilian coals, on line with gas chromatography. Schu- 
chardt, U.; Schusterman de Cencig, E.G. (Universidade Es- 
tadual de ‘Cam pinas, Brazil). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 
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Those known reserves are about 15 x 10° tons and comprise 
more than 60% of Brazil's non-renewable energy sources (1). These 
coals are quite different from European or American ones, princi- 
pally due to their high ash content. We are presently investigating 
the devolatilization behavior of Brazilian coals under rapid heating 
conditions, using a small fixed bed reactor at temperatures of 500 to 
800°C. For the experiments reported here, the gases were flushed 
from the reactor through the CaCk trap into a rotary injection 
valve on the gas chromatograph. This experimental arrangement, 
besides rapidly removing volatile material (a short and controllable 
residence time condition, avoiding cracking and recondensation), 
permits measuring the gas composition at different times of reaction 
by selecting the time to inject a gas sample into the chromatograph. 
Figures 1 and 2 show the pyrolysis gases obtained at different tem- 
peratures using an injection time of 57 sec. The principal products 
are CO2, CO and CH,. The wt % of the CO: decreases with in- 
creasing temperature of pyrolysis, indicating a high reactivity of the 
carboxylic (COOH) groups at lower temperature. At higher tem- 
peratures, the formation of CO and CH, from alkyl groups is fa- 
vored. Small amounts of higher hydrocarbons are found, decreasing 
in the order C, > Cs > Cy. The amount of C,He is approximately 
twice that of C2H,. However, no significant differences are found 
between CsHs and CsHe or CsHio and C,Hs. Except for CH, the 
hydrocarbons show a maximum at approximately 640°C, reflecting 
a behavior suggestive of intermediate species. 2 references, 4 fig- 
ures. 


39167 (CONF-830807—, pp 513-516) Volatile yields in 
pulverized coal related coal characteristics. 


processes to 
Neoh, K.G.; Gannon, R.E. (Avco Everett Research Lab., 
MA). 1983. NTIS, PC A99. Order Number DE84010399. 
Contract AC22-80PC30290. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

In the laboratory device designed to heat the coal at rates 
and to temperatures characteristic of pulverized coal combustors 
and entrained flow gasifiers, a small sample of pulverized coal is 
suspended in a mixture of oxygen, hydrogen and nitrogen. The gas 
phase is ignited by a spark to produce a gas mixture of steam and 
nitrogen at high temperature. The volatiles released by the coal are 
stabilized as CO and He by reacting with the steam produced by 
the deflagration of the H2-O2 mixture. The results showed that for 
the tests at the lower temperature (adiabatic gas T = 1600°K) the 
high heating rate volatiles were essentially equal to the yields indi- 
cated by the ASTM Proximate analysis for the high raak coals, but 
appreciably higher than the ASTM values for the lower rank coals. 
For the higher temperature runs (adiabatic gas T = 2400°K) the 
high heating rate yields were appreciably higher than the ASTM 
values for all coal ranks. The comparison of the results of the high 
heating rate tests to the ASTM tests are shown in Figure 1. The 
solid lines are the results of linear regression analysis of the meas- 
ured data. Correlation of the higher volatile yields to standard coal 
properties showed that under the described test conditions there 
was no identifiable relation with the surface area and only a weak 
relation to maceral composition. On the other hand, positive corre- 
lation with coal reflectance and with the ratio of hydrogen plus 
oxygen to carbon were apparent and an inverse linear relationship 
between yields and ultimate carbon content (dmmf) was identified. 
These positive correlations are illustrated in Figures 2, 3 and 4. 9 
references, 4 figures, 1 table. 


39168 (CONF-830807—, pp 517-520) Kinetics of the ag- 
particles 


glomeration of hard coal under thermal conditions. 
Klose, W.; Lent, M. (Bergbau-Forschung GmbH, Essen, 
Germany). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Agglomeration kinetics under thermal conditions describe 
build-up and composition of coal particles to larger material struc- 
tures, i.e., the agglomerates, as a pre-step of semi-coke formation. 
Knowledge of the particle adherence is of particular importance 
with regard to both strength and structure of the agglomerates; the 
bonding mechanism may be classified into various bonding 
strengths which may roughly be described as bondings with materi- 
al bridges and bondings without material bridges. The latter include 
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van-der-Waals forces, electrostatic forces, and magnetic forces. 
Bondings with material bridges result from viscous forces, surface 
tension forces, hardening binding agents, liquid bridges of high-vis- 
cous binding agents, adsorptive and capillary forces exerted by ab- 
sorbed or capillary liquids; in addition, these bondings may be in- 
tensified by application of external forces. The present study is 
aimed at a model-type description of the bonding mechanism with 
the formation and growth of the bonding neck between two parti- 
cles and the magnitude of further parameters (properties, dimen- 
sions) in the growth function between bonding neck and time serv- 
ing as criteria of the type of bonding. Laboratory instrumentation 
for observation of the kinetics by means of a time-lapse motion 
camera was set up for experimental studies of the agglomeration of 
coal particles. 5 references, 5 figures. 


39169 (CONF-830807—, pp 521-524) Sooting potential 
of coals. Nenniger, R.D.; Howard, J.B.; Sarofim, A.F. (Mas- 
sachusetts Inst. of Tech., Cambridge). 1983. NTIS, PC A99. 
Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

-generated aerosols account for a sizable portion of the 
pyrolysis products from a laminar flow furnace. As the temperature 
and residence time are increased the aerosol yield increases and ap- 
proaches an asymptote. The asymptote is a function of coal type, 
with yields increasing in the sequence: anthracite<lignite<mvb 
<hvb. At a residence time of ~ 300 msec and for furnace tempera- 
tures below 1350 K the aerosol consists primarily of condensed tar. 
Above 1500 K there is a marked conversion of tar to soot. Con- 
densed ash also contributes to the aerosol yield, particularly at 
higher temperatures. The asymptotic aerosol yield for PSOC 997 
hvb coal is 21 weight percent of the original coal. Thus, the char 
yield is 60 weight percent instead of the 81 weight percent that 
would have been reported had the aerosol been collected along 
with the char. Even the char yields for the low volatile Montana 
lignite coal are adjusted down 10 to 12 percent for the same condi- 
tions. Soot sizes are determined by the kinetics of coagulation and 
surface condensation. Consequently, soot sizes are sensitive to pa- 
rameters, such as coal type and coal feedrate, which affect the vol- 
umetric concentration of soot and soot precursors. This observation 
has significance for the design and operation of coal combustors 
and gasifiers since radiation heating by soot and soot burnout times 
depend on the soot size distribution. Clearly then, in a laminar flow 
furnace, separation of aerosol products from the char is essential to 
obtain accurate measurements of char and volatile yields produced 
by pyrolysis. Aerosol yields and sizes are a function of coal type 
and pyrolysis conditions. The results of this study have implications 
for the interpretation of volatile yield data from laboratory furnaces 
and also for the design and operation of entrained coal combustors 
and gasifiers. 10 references, 5 figures. 


39170 (CONF-830807—, pp 525-528) Hydropyrolysis of 
precarbonised coals. Cypres, R.; Tilte, C.; Ghodsi, M.; 
Braekman, C. (Universite Libre de Bruxelles, Belgium). 
1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Devolatilization under hydrogen pressure of chars prepared 
by carbonization of coal in inert gas at atmospheric pressure, be- 
tween 500°C and 900°C, leads to the conclusion that the total gas- 
ification yield is nearly as high as for the starting coal. The hydro- 
gen extractible fraction of the coal is not destroyed by preliminary 
carbonization even when performed at 900°C for three hours. It 
seems as if the active sites in the char, reactive to hydrogen, are 
unaffected by pyrolysis. The reactive fraction of the char reacts 
very rapidly when submitted to hydrogenation under pressure. In- 
crease in inert gas pressure on the contrary reduces the gasification 
rate, which is due to the fact that increase in pressure favors po- 
lymerization reactions in the coal during pyrolysis. Low heating 
rates in hydropyrolysis are not at all unfavorable for obtaining high 
gasification yields, as long as the volatile matter is not trapped on 
the coal itself, leading to postcracking with carbon deposit in the 
char and more gas. Isothermal devolatilization of chars produced 
by those low heating rates, is very rapid. Practical significance of 
the results reported is that low temperature chars, produced at at- 
mospheric pressure, are suitable for secondary devolatilization 
under hydrogen pressure, up to high temperatures with only a 
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minor reduction in volatile matter yield as compared with that ob- 
tained in one stage hydrodevolatilization, at the same pressure and 
final temperature. 4 references, 6 figures, 1 table. 


39171 (CONF-830807—, pp a Pyrolysis and hy- 
dropyrolysis of coal asphaltenes. Kemp, W.; Steedman, W.; 
Thomson, M.A.; Grigson, S.J.W.; Lindgate P.R. (Heriot- 
Watt Univ., Edinburgh, Scotland; British Gas Corp., Solli- 
hul, England). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 ~ 1983). 

Figure 1 shows the nature of the products obtained by py- 
rolysis of the asphaltenes (under nitrogen gas) at temperatures from 
200°C to 450°C. Noteworthy are the following: (a) n-pentane-solu- 
ble material is produced even at temperatures as low as 200°C; the 
quantity produced remains at the 2 to 4% level throughout the 
temperature range; (b) asphaltenes are consumed at a rate which is 
not first-order; (c) pyridine-solubles are major products for pyroly- 
sis around 300 to 350°C; (d) pyridine-insolubles, including cokes, 
become the major product of pyrolyses in excess of 425°C. Figure 
2 shows the nature of the products obtained by pyrolysis of the as- 
phaltenes under hydrogen gas (at 80 bar) in the presence of a mixed 
cobalt-molybdenum oxides catalyst. The differences indicated by 
these figures are striking in two respects: (a) The quantity of n-pen- 
tane-solubles increases under hydrogenation conditions, being at a 
maximum of ca. 10% at 425°C. (b) Asphaltene recovery is in gen- 
eral greater under hydrogenation conditions, preasphaltenes and 
pyridine-insolubles being correspondingly lower. It is now possible 
to compare the product analysis of pyrolysis with that of hydropyr- 
olysis: n-alkanes are prominent in this fraction from the pyrolysis 
reactions, but are strikingly less abundant in the hydropyrolysis 
product; phenolic oxygen is reduced to a very low level in hydro- 
pyrolysis; and hydrogenated aromatic structures are (not surprising- 
ly) more prevalent in the hydropyrolysis product. 11 references, 2 
figures. 


39172 (CONF-830807—, pp 533-536) Secondary reac- 
tions of nascent coal pyrolysis tars. Serio, M.A.; Peters, 
W.A.; Sawada, K.; Howard, J.B. (Massachusetts Inst. of 
Tech., Cambridge). 1983. NTIS, PC A99. Order Number 
DE84010399. Contract EX-76-A-01-2295;AC21-82MC19207. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

As the formation temperature is increased, tar of lower reac- 
tivity toward homogeneous secondary reactions is formed. The ki- 
netics of primary tar formation are well-described by a simple, first- 
order reaction model, indicating that the formation reactions may 
involve a small number of bonds of similar dissociation energy. The 
homogeneous secondary reactions are more complex, but the kinet- 
ics are well-described by postulating three lumps of high, medium, 
and low reactivity. These lumps may imply the existence in the tar 
of three broad classes of bond strengths, two of which become sus- 
ceptible to thermal cracking at the severities studied here. The ef- 
fects of surfaces on tar secondary reactions depends on the temper- 
ature and surface type. Below 700°C, activated carbon and fresh 
coal char cause significant increases in tar cracking while quartz 
has had little effect. Above 700°C, similar and less pronounced in- 
creases in tar cracking are caused by all three surfaces. Mechanistic 
explanation of the governing phenomena must await further meas- 
urements although adsorption and coke formation are believed to 
be key processes, especially at lower temperatures. 7 references, 5 
figures, 1 table. 


39173 (CONF-830807—, pp 537- $40) Pyre Pyrolysis of coal- 
m high sulfur 


lime mixtures (low sulfur char from coal), Broth- 
ers, J.A.; Crandlemire, A.L. (Nova Scotia Research Foun- 
dation Corp., Dartmouth). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The objective of forming a low sulfur char from a high 
sulfur coal by the utilization of lime has been shown to be feasible. 
Conversion of about 80 percent of the pyritic sulfur content and 50 
per cent of organic sulfur content of bituminous coal to calcium 
sulfide was obtained. Lime addition to coal to the extent of twice 
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the total sulfur content by weight proved to be optimum. Calcium 
carbonate can replace lime to at least 75 percent of lime require- 
ment without reduction in CaS yield. Coals of FSI in the 1 to 2 
range respond well to the process; higher values are readily re- 
duced by air oxidation to give good CaS yields. Calcium sulfide is 
rapidly and essentially completely extracted from char as calcium 
hydrosulfide by H2S-H2O leaching. 3 references, 4 tables. 


39174 (CONF-830807—, pp 541-544) Transfer of hydro- 
gen atoms during the pyrolysis and hydrogenation of Manvers 
coal. Abbott, J.M.; Gaines, A.F.; Noor, N.S. (Univ. of 
Aston, Birmin England). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Manvers Coal has been crushed to pass a 124 micron mesh 
and pyrolyzed to 500 degrees C in atmospheres of nitrogen and hy- 
drogen. Yields of cokes, tars and liquor have been measured direct- 
ly as a function of the conditions of pyrolysis. Gas samples have 
been analyzed by gas chromatography. Cokes have been character- 
ized by their ultimate analysis, their density and by microscopic ex- 
amination. Tars have been separated from solid material by succes- 
sive extraction with toluene and tetrohydrofuran. The resulting tars 
were separated into phenols, neutrals and bases and all fractions 
were analyzed by gas chromatography-mass spectrometry so that 
the simpler compounds present in the tars were identified or well 
characterized. Table 2 shows that a mild pressure of nitrogen 
caused a marked reduction in the yield of tar obtained from pyroly- 
sis at 500 degrees C. The yield of liquor, however, was unchanged 
by pressure. Table 4 shows that moderate pressures increased the 
yield and density of the coke obtained by pyrolysis under nitrogen 
but further increase in pressure caused little further change in either 
the yield or the properties of the cokes. Table 6 shows the yields of 
coke, tar and liquor obtained under hydrogen. As one expects, 
much larger yields of volatile material were obtained than under ni- 
trogen. The yields of liquor and especially of tar were significantly 
larger than when pyrolysis occurred in a nitrogen atmosphere and 
the yield of tar was primarily controlled by the ratio of hydrogen 
to coal initially present. 


39175 (CONF-830807—, pp 545-547) ESR spectra of 
pyrolyzing coals. Sprecher, R.F.; Lett, R.G.; Retcofsky, 
H.L. (Dept. of Energy, Pittsburgh, PA). 1983. NTIS, PC 
A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Many reactions take place in coal when it is heated to tem- 
peratures in the vicinity of 500°C. Some of those reactions prob- 
ably involve free radical intermediates, and a body of evidence sup- 
porting this contention has been accumulated over the years. Much 
of the indirect evidence for free radical intermediates is based on 
kinetic data and product characterization. Spectroscopic evidence 
for a buildup of free radical species during pyrolysis has been ob- 
tained from electron spin resonance (ESR) spectrometry. Recently, 
direct spectroscopic evidence for the presence of reactive free radi- 
cal intermediates has been provided by ESR of coal during pyroly- 
sis. In order to better understand the origin, fate, and nature of 
those radical species, a series of coals, coal macerals, and chemical- 
ly treated coals was studied by ESR spectrometry while the sam- 
ples were being subjected to isothermal pyrolysis. The temperature 
dependence of the initial rate of radical production in Ireland Mine 
coal seems to be in line with conventional expectations in that a 
50°C temperature increase produced a fortyfold increase in the ini- 
tial rate of radical production. That observation is consistent with a 
thermal process with a modest activation energy. It is unlikely that 
the radical processes can be described by any simple kinetic 
scheme, but the shape of the plot of radical concentration vs time 
does indicate that an accumulation of radical intermediates occurs. 
That observation suggests that free radicals are intermediates in 
multistep processes in which the radical generation step is not rate- 
limiting. A set of processes in which stable free radicals are among 
the ultimate products of pyrolysis occurs in all coals studied. In the 
case of Ireland Mine coal, these processes may be independent of 
the processes involving radical intermediates. 4 references, 2 tables. 
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39176 ee a? pe Free radical reac- 
tions in coal thermolysis. S S.E.; Manka, M.; Griffith, 
L.L. (National Bureau of Standards, Washington, DC). 
1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Our experimental studies of model chemical systems aim at 
determining kinetic data needed to effectively use the above 
scheme. We are particularly concerned with bond formation proc- 
esses (carbonization, char formation, etc.). Results of our studies of 
anthracene pyrolysis in the liquid phase and their implications for 
crosslink formation in coal systems will be presented. Anthracene 
pyrolysis proceeds by a straightforward autocatalytic reaction at 
low extents of reaction and generates only one major dimer (2,9’- 
dianthracene). It will be shown that this process is controlled by 
the presence of an easily formed radical and stringent steric con- 
straints on reaction pathways. The detailed mechanism for this 
process is proposed. The origins of other (minor) products in an- 
thracene pyrolysis will also be discussed as well as reactions at 
higher extents of reaction and with added polyaromatic substances. 
These and related studies suggest that many aspects of coal conver- 
sion chemistry are not too complex to understand in detail, even 
though they occur in highly complex mixtures. 


39177 (CONF-830807—, pp 550-553) Role of trapped 
free radicals in the of coal and related compounds. 
Rincon, J.M.; Lopez, H. (National Univ., Bogota, Colom- 
bia). 1983. NTIS, PC A99. Order Number ‘DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

In summary, similar behavior during heating of coals and 
pitches indicates that the mechanism of formation of anisotropic 
texture could be the same for both cases. Although more work has 
to be done, from the above results we can say that the higher the 
Capacity of Trapping free radicals during heating, the better the 
conditions for mesophase formation. Thus, a very important fact in 
coal pyrolysis is the thermal dissociation to form free radicals. 
These can be capped by hydrogen in the liquefaction process while 
in the coking process they are stabilized by the aromatic structures 
to form mesophase that finally determines the optical texture. 


39178 (CONF-830807—, pp 554-557) Influence of Hb, 
CO, and CO on the kinetics of surface reactions during steam 
gasification. Muehlen, H.J.; Sulimma, A.; van Heek, K.H.; 
Juentgen, H. (Bergbau-Forschung GmbH, Essen, Germany). 
1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Kinetic studies are of great significance for the design and 
modelling of coal gasification reactors. The inhibiting influences of 
product gases as hydrogen, carbon monoxide, and carbon dioxide 
and their contributions to the gasification rates have not yet been 
fully understood. Therefore the aim of this paper is to study the ki- 
netics of the gasification of a char with special consideration of the 
interactions between H2O and He viz. COz and H:O gasification 
and of the development of a kinetic formula describing steam gasifi- 
cation in the presence of all product gases, excluding methane. Fur- 
thermore the influence of the C-conversion on reaction rate should 
be taken into account. We used a thermobalance operated at elevat- 
ed pressure in the presence of various gas atmospheres. We first in- 
vestigated the pressure and temperature dependencies of gasifica- 
tion reactions using pure H2O, He, and CO: as gasifying agents. 
Since Blackwood, and also most of the other authors, merely take 
into account the desorption of carbon monoxide, any contributions 
by slow hydrogasification remain unconsidered. To eliminate this 
restriction the elementary reaction steps assumed by Blackwood 
have been extended by the hydrogenation of surface methylene 
groups as well as by the subsequent methane desorption. The kinet- 
ics derived for the steady state thus consider both CO as well as 
CH, formation. 6 references, 5 figures. 
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39179 (CONF-830807—, pp 571-574) Combustion and 
gasification kinetics: of chars from four ly signifi- 
cant coals of varying rank. Goetz, G.J.; Neakala, Ni: Patel, 
R.L.; Quentin, G.H. (Combustion Engineering, Inc., Wind- 
sor, CT: Electric Power Research Inst., Palo Alto, CA). 
1983. NTIS, PC A99. Order Number DE84010399. 
From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 
gasification offers the potential for utilizing our nation’s 
abundant coal reserves in a highly efficient environmentally accept- 
able manner. In most coal gasification processes a portion of the 
coal is burned to provide heat for the endothermic gasification re- 
actions. The dependence of coal char combustion and gasification 
rates on gasifier operating parameters and fuel property effects 
plays a major role in determining gasifier performance. The objec- 
tive of this work, which was co-sponsored by the Electric Power 
Research Insititute, was to support coal gasification technology de- 
velopment by determining detailed and quantitative information on 
the combustion and gasification characteristics of four coals and 
their chars. Details. of this work have been given elsewhere. 2 refer- 
ences, 6 figures, 2 tables. 


39180 (CONF-830807—, pp 624-627) Spin-echo °C 
NMR: a valuable aid to the characterisation of coal liquefac- 
tion products. Snape, C.E. (National Coal Board, Stoke Or- 
chard, England). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 


PA, USA (15 Aug — 

1H and “C spectroscopy plays an important role in 
the structural characterization of coal liquefaction products. The 
major separation in the spectra of these complex materials, which 
contain many structural types, is between the aromatic and aliphat- 
ic bands. Peak assignments have been based largely on literature 
data for model compounds. However, new NMR methods now 
enable unambiguous assignments to be made, even in complex spec- 
tra. In this paper a ‘°C partly coupled spin-echo (PCSE) method is 
used to assign peaks in the spectra of some liquefaction products, 
and resultant improvements in structural characterization are dis- 
cussed. 11 references, 3 figures, 1 table. 


39181 (CONF-830807—, pp 635-638) Characterization of 
coals and coal liquids by liquid chromatography and optical 
activity detection. Yeung, E.S.; Rougvie, A.; Bobbitt, D.R.; 
Venier, C.G.; Squires, T.G.; Smith, B.F. (Ames Lab., IA). 
1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

In this paper, we report the observation of chiral fingerprints 
of coals and their liquefaction products. These chiral fingerprints 
are obtained by combining liquid chromatography with an optical 
activity detector. To obtain information suitable for characteriza- 
tion, some separation of the components is necessary so that cancel- 
lation between the dextrorotatory and the levorotatory components 
is minimized. The better the separation, the more meaningful the 
observations. With the complexity of typical extracts of fossil fuels, 
complete resolution of the components seems unlikely. Still, to 
obtain chiral fingerprints, the resolving power of liquid chromatog- 
raphy (LC) should be sufficient. The recent developments in im- 
proved detectability of optical rotation of LC effluents make it pos- 
sible to use such a scheme to study extracts from coal. The results 
of these studies are presented here. 9 references, 2 figures. 


39182 (CONF-830807—, pp 683-686) Mass spectromet- 


ric analysis of tenes in short contact time coal hy- 
droliquefaction products. Hill, G.R.; Tomlinson, J.H.; 

McClennen, W.H.; Futrell, J.H.; Meuzelaar, H.L.C. (Univ. 
of Utah, Salt Lake City). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Preasphaltenes in coal derived liquids obtained by short con- 
tact time conversion processes are of considerable interest as reac- 
tion intermediates between the original coal and the final conver- 
sion products. Thus, analysis of preasphaltenes by modern physico- 
chemical techniques may be expected to yield information on key 
structural moieties in the original coal. Moreover, preasphaltenes 
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may be assumed to play a key role in the first stages of all thermal- 
ly driven coal conversion processes, including liquefaction, gasifica- 
tion and combustion processes. Therefore, improved understanding 
of the chemical nature of preasphaltenes and the mechanisms by 
which they are formed may have important technological applica- 
tions as well. Unfortunately, the complex, polar, low volatile nature 
of the majority of preasphaltene type molecules drastically limits 
the choice of suitable analytical techniques. Whereas gas phase ana- 
lytical methods are severely hindered by the low volatility, applica- 
tion of liquid phase methods tends to be complicated by unwanted 
intermolecular interactions. The analytical approach adopted in the 
study reported here is based on flash heating of preasphaltene-rich 
coal liquid fractions directly in front of the ion source of a quadru- 
pole mass spectrometer system. The rapid heating (> 1000°K/s) re- 
duces char formation and enhances the desorption of intact mole- 
cules. The composition of preasphaltene fractions from coal derived 
liquids obtained from a high volatile B bituminous Hiawatha coal 
(PSOC 495) by short contact time hydroliquefaction were analyzed 
as a function of total conversion time. 6 references, 5 figures, 1 
table. 


39183 (CONF-830807—, pp 691-694) Physical and chem- 
ical aspects of donor-acceptor interactions at coal hydrogena- 
tion. Krichko, A.A.; Gagarin, S.G. (Ministry of Coal Indus- 
try of the USSR, Moscow). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

At present, it is impossible to consider the full mechanism of 
coal liquefaction by hydrogenation, because of complications of 
chemical reactions and physical and chemical processes not under- 
stood. But the specific character of the main liquefaction relation- 
ships confirms the essential part of EDA and HDA interactions 
both in the proper structure of the organic part of coal and by the 
addition to the system of different solvents and additives. The opti- 
mal control of these interactions demands the further extension of 
knowledge about the nature of coal matter and shows the necessity 
to obtain information about the thermodynamic and kinetic param- 
eters of the complexes of broad series of model organic compounds, 
the structure of which reflects the most special features of OMC. 
Further investigations in this field will make it possible in the future 
to decrease the pressure and temperature of the coal hydrogenation 
process, to increase the liquid product yield and to produce the 
chemical engineering of the technology for not only motor fuel 
production, but also feedstocks for organic synthesis. 8 references. 


39184 (CONF-830807—, pp 699-702) Microscopic inves- 
tigation of ——— ion behaviour of inertinite from some 
Australian Shibaoka, M.; Heng, S.; Okada, K. 
(CSIRO Div. ar Fossil Fuels, North Ryde, Australia). 1983. 
NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Comparative studies of hydrogenation of vitrinite and iner- 
tinite concentrates have been carried out using both chemical and 
microscopic techniques. In the present paper the results of the mi- 
croscopic investigation of hydrogenation of inertinite are reported. 
In some of these experiments, the changes of optical properties of 
the inertinite macerals, subjected to carbonization reactions, are 
also investigated. This is to provide a broader perspective of the be- 
havior of the macerals under hydrogenation and carbonization con- 
ditions. These two contrasting reactions may occur concurrently 
during the hydrogenation of coal. 8 references, 1 figure. 


39185 (CONF-830807—, pp 703-706) Liquefaction of 
brown coal quantification of donatable hydrogen of solvent. 
Miki, Y.; Takayasu, M.; Nakako, Y.; Hirokoh, N.; Ka- 
geyama, Y.; Aiura, M. (New Energy Development Organi- 
zation, Tokyo, Japan; Nippon Brown Coal Liquefaction 
Co., Ltd., Tokyo, Japan; Mitsubishi Chemical Industries 
Ltd., Yokohama, Japan). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

BCL process is a two stage coal liquefaction process, in 
which Coal Liquid Bottom (CLB) is subjected to the deashing and 
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the further hydrogenation to obtain coal liquid, and which consists 
of: Slurry dewatering, primary hydrogenation, solvent deashing, 
and secondary hydrogenation. This process is suitable for liquefac- 
tion of low coalified Brown Coal, such as Victorian Brown Coal, 
which has high moisture, and low ash content. The main feature of 
this process, as shown in Figure 1, involves recycling the solvents 
not only from primary but also from the secondary hydrogenation 
process. The solvent from the secondary step, which includes CLB 
and is hydrogenated over Co-Mo catalyst, has much donatable hy- 
drogen, so the primary hydrogenation can be operated under mild 
conditions. It is very important to utilize fully the solvent effects, 
especially hydrogen donor effect of solvent, when we are going to 
develop a technology of coal liquefaction. In this process, Victorian 
Brown Coal, which has moisture content of 60%, is first dewatered 
at the new slurry dewatering section and then sent to a dissolver 
with recycle solvent. Here it is almost completely dissolved by 
catalytic hydrogenation reaction in a temperature range from 420 to 
450°C. 3 references, 2 figures, 2 tables. 


39186 (CONF-830807—, pp 707-708) Mechanism for im- 
proving the —" of coke by adding caking additives. Nishi, 
T.; Shiraishi, K.; Yamaguchi, T.; Miura, Y. 1983. NTIS, PC 
A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The supply of good caking coal with adequate fluidity is 
being depleted. So steelmakers are anxious about maintaining the 
quality level of manufactured coke. One method for improving the 
coking properties of available metallurgical coal, the caking addi- 
tives process, is now being studied by every steel-producing coun- 
try. In the present study, the mechanism for improving coke quality 
(mechanical strength, strength after CO2 reaction, etc.) through the 
use of SRC (Solvent Refined Coal) as a caking additive was investi- 
gated. Coal tar pitch and petroleum-derived caking additives were 
also studied for reference. In the temperature below the softening 
point of coal (~ 200°C), caking additives act as lubricants between 
coal particles because of their low softening point, and the bulk 
density of the coal charge increases. The lower the softening point 
of caking additives, the higher the bulk density. At temperatures 
near the softening point of coal, the volume of melted material in- 
creases because of the solvolysis action of caking additives. As a 
result of the increase in melted material, a sponge-type structure de- 
velops during the resolidification process. Further, the degree of 
liquid-phase carbonization increased and the development of an op- 
tical anisotropic texture is promoted. Because of the higher bulk 
density and greater volume of melted materials during carboniza- 
tion, coke with a thicker pore wall, anisotropic mosaic texture is 
developed. As a consequence, the mechanical strength and high- 
temperature properties of coke such as COs: reactivity and strength 
after CO: reaction, are improved. 4 figures. 


39187 (CONF-830807—, pp 715-718) Modification of 
resin and plastics by reaction with coal residues. Romey, [.; 
El-Roy, M. (Bergbau-Forschung GmbH, Essen, Germany). 
1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Coal residues with softening ranges of 70 to 200°C can 
largely be bonded into plastics with the possibility of producing 
both duroplastic moulding materials and mixtures with thermo-plas- 
tic and/or elastomeric properties. According to their relative com- 
position, the mixtures can be processed in conventional plastic 
processing machines by extrusion, injection or compression mould- 
ing processes. The mechanical properties of the mouldings depend 
on the softening point of the coal residue, the type of plastic ad- 
mixed as well as of the polymerization degree and content of polar 
groups in the copolymers. The mechanical properties of coal dust- 
filled mixtures depend on the total plastic content as well as on the 
type and amount of the filler. For duroplastic mixtures, the residue 
content in the mixture repice may be up to 50%. With this mixing 
ration, the properties will in general not differ from those of com- 
parable resins. 4 references, 2 figures, 2 tables. 
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39188 (CONF-830807—, pp 719-722) Properties and 
structure of extracts 
with 


obtained from hard coals by chemical 

anthracene oil. Jasienko, S.; 
Gerus-Piasecka, I.; Gubernat, S. (Instytut Chemii i Techno- 
logii Nafty i Wegla Politechniki Wroclawskiej, Wroclaw, 
Poland). 1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

This paper contains the results of the investigations of the 
properties and structure of the vacuum extracts obtained from gas 
coal of different ranks by chemical disintegration with hydrogenat- 
ed anthracene oil. 4 references, 3 figures, 3 tables. 


39189 (CONF-830807—, pp 739-742) Surface character- 
istics of leached and impregnated Illinois No. 6 coal before 
and after pyrolysis. Otto, K.; Sorek, H.; Bartosiewicz, L.; 

Shelef, M. (Ford Motor Co., Dearborn, MI). 1983. NTIS. 
PC A99. Order Number DE84010399. 

From International ‘conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Gasification rates of coal char can be severely limited by dif- 
fusion hindrance in narrow pores. During pyrolysis of a coal, pores 
can be enlarged by the removal of volatile matter or deceased by 
pore blockage, pore collapse, or realignment of building blocks 
during carbonization. The outcome of the structure change depends 
on coal rank, drying conditions, heating rate, pyrolysis temperature, 
and on the carrier gas. A selected coal (Illinois No. 6, HVC) was 
treated with various solvents or solutions to examine the effects of 
these liquids on pore structure in coal and char. After powdered 
coal (<500 ym) had been treated with a liquid, it was dried in air 
at 115°C, pressed into pellets of about 1 g and pyrolyzed at a con- 
trolled rate of 1 °C/min up to 1000 °C in Ne. The surface area of 
the pellet was measured gravimetrically by adsorbing CO. at 0 °C. 
The adsorption data were evaluated according to the BET equation 
and compared with desorption and readsorption measurements. A 
series of organic solvents was selected to provide a range of polari- 
ty. Four aqueous solutions known to extract coal minerals were 
employed in a second series. The coal samples were rinsed thor- 
oughly with distilled water before drying. In a third series, coal 
samples were impregnated with various solutions of known carbon 
gasification catalysts. Samples were also prepared by mixing coal 
powder and particles of Pd or Pt black. The catalyst loading was 1 
atom% in each case. 31 references, 3 figures, 4 tables. 


39190 (CONF-830807—, pp 757-760) Thermal conductiv- 
ity of coal derived liquids. Baltatu, M.E.; Ely, J.F.; Graboski, 
M.S.; Hanley, H.J.M.; Perkins, R.A.; Sloan, E.D. (Fluor 
Engineers, Inc., Irvine, CA; National Bureau of Standards, 
Boulder, CO; Colorado School of Mines, Golden). 1983. 
NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The object of this paper is to report thermal conductivity 
data for three very well characterized liquids and to investigate 
how the corresponding states, conformal solution procedure of Ely 
and Hanley represents them. 15 references, 1 figure, 7 tables. 


39191 (CONF-830807—, pp 763-766) Metallophthalo- 
cyanines: new catalysts for coal liquid upgrading. Boucher, 
L.J.; Dadey, E.J.; Spears, D.R. (Western Kentucky Univ., 
Bowling Green). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

This paper gives the results of a study of a new class of hy- 
drogenation catalysts, metallophthalocyanines, with specific refer- 
ence to their activity in the hydrogenation of model compounds 
representative of the nitrogen heterocycles found in coal liquids. 
Metallophthanocyanines are metal complexes of the planar, highly 
aromatic macrocycle (Figure One). In general, a high thermal and 
hydrolytic stability has been ascribed to the [M(PC)] complexes. 
The model compound substrates examined were quinoline, isoquin- 
oline, quinaldine, 1,2,3,4 tetrahydroquinoline, 2,3 cyclohexanopyri- 
dine, o-ethylaniline, pyridine, acridine, pyrrole, indole, carbazole, 
benzene, naphthalene, and phenanthrene while the solvents were 
decane, hexadecane, xylenes, and 2,6 lutidine. The [M(PC)] used in- 
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clude those where M equal Mg(II, V(IV), Cr(IID, Mn(II), Fe(ID), 
Co(ID, Nid), Cu(iD, Zn(iD, AID, Si(TV), MoD, Rud, 
AgiID), Sn(iI), Sn(IV), Pt), and Pb(II). The catalysts were sup- 
ported on silica, alumina and silica-alumina. The hydrogenations 
were carried out at 150 to 350°C and 500 to 3000 psi hydrogen 
pressure with batch reactors. 5 references, 1 figure. 


39192 (CONF-830807—, pp 767-770) Catalytic hydro- 
processing of chemically well-defined fractions derived from 
hydroliquefied coal. Katti, S.S.; Westerman, D.W.B.; Gates, 
B.C.; Petrakis, L.; Grandy, D.W.; Youngless, T. (Univ. of 
Delaware, Newark; Gulf Research and Development Co., 
Pittsburgh, PA). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). ; 

The data presented here begin to lay a foundation of quanti- 
tative reactivities for hydroprocessing of coal liquids. The separa- 
tion of the coal liquid into chemically similar fractions has simpli- 
fied the analytical challenge and allowed elucidation of the quanti- 
tative kinetics. These data confirm the value of pure-compound ki- 
netics reported in the literature and provide a basis for prediction 
of catalytic performance with whole coal liquids. The competitive 
inhibition effects, however, remain to be elucidates; these are the 
subject of our continuing research. 9 references, 4 figures, 3 tables. 


39193 (CONF-830807—, pp 771-773) Reactivity of as- 
phaltenes from coal hydrogenation products. Hodek, W.; 
Koelling, G. (Bergbau-Forschung GmbH, Essen, Germany). 
1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

From all the results the following conclusions about the 
course of coal hydrogenation can be drawn: First the coal is rapid- 
ly converted into a reactive intermediate product which is soluble 
in pyridine. This product stabilizes under addition of hydrogen and 
partial decomposition to oil, but still contains structures which are 
accessible to reactions with hydrogen. These structures are e.g. hy- 
droaromatics or methylene bridges. In the further course of hydro- 
genation these substances are decomposed to such an extent that 
some less reactive structures remain. These structures remain as as- 
phaltenes in the sump-phase residue. According to this interpreta- 
tion, it can be supposed that these structures are already present in 
the original coal. The thermal instability of these structures, their 
easy conversion to higher molecular preasphaltenes on heating, 
may lead to the assumption that they consist mainly of biaryl-struc- 
tures which are well known to condense easily to larger aromatic 
units under hydrogen evolution. Indeed it is well known, too, that 
fresh residues from coal hydrogenation evolve hydrogen on heat- 
ing. A further confirmation for this theory about asphaltene forma- 
tion is given by the NMR-spectra of the asphaltenes from tetralin 
extraction and sump-phase hydrogenation. The results are listed. It 
is evident that the sump-phase asphaltenes contain more aromatic 
structures than those from tetralin extraction. This fact could not be 
explained if the sump-phase asphaltenes were intermediate products 
consisting of less reacted coal. They are certainly by-products of 
the coal hydrogenation, which consist of less reactive structures al- 
ready present in the original coal. 


39194 (CONF-830807—, pp 774-777) Hydrogenation of 
solvent-refined coal over Ni-Mo/ALOs;. Mito, Y.; Takahashi, 
T.; Okuma, O.; Saito, K.; Matsumura, T.; Nakako, Y. (Kobe 
Steel, Ltd., Japan; Nippon Brown Coal Liquefaction Co., 
Ltd., Tokyo, Japan). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Nippon Brown Coal Liquefaction Co., Ltd. is developing a 
two-stage coal liquefaction process for Australian brown coal. This 
process includes a fixed-bed for the hydrogenation of solvent-re- 
fined coal (SRC) at the second stage. For a long and stable hydro- 
genation of the SRC, it is important to make clear the effects of the 
inorganic materials and the heavy organic materials in the SRC on 
the catalytic activities and the catalyst life. We carried out the hy- 
drogenation of creosote oil and of the SRC solution over Ni-Mo/ 
AlkOs catalyst using a one-tenth ton per day process development 
unit (PDU) under various reaction conditions. We discuss the cata- 
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lyst life, the causes of the catalyst deactivation and the reaction ki- 
netics of the SRC hydrogenation. It was concluded that: (1) The 
decrease in the catalytic activity for the conversion of the SRC was 
verified to be very small over Ni-Mo/AlOs catalyst at 360°C for 
3000 hours. (2) The ash in the SRC reduced the catalytic activities 
for the hydrogenation of the solvent fraction, and the HDN and 
HDS at 360°C. (3) At higher reaction temperatures, the heavy or- 
ganic materials in the SRC could cause the deactivation of the cata- 
lyst in addition to the deactivation by the ash. (4) The reaction ki- 
netics of the SRC conversion, the HDN and HDS were expressed 
by the pseudo-first order rate equations. 6 references, 6 figures, 1 
table. 


39195 (CONF-830807—, pp 778-781) Hydrotreating 
coal-derived distillates. Fairbridge, C. (Energy, Mines and 
Resources Canada, CANMET, Ottawa, Ontario). 1983. 
NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Liquids derived from coal are currently being assessed as po- 
tential sources of synthetic fuels. Of critical importance in the pro- 
duction of transportation fuels from coal-derived liquids is the proc- 
essing or co-processing of these syncrudes with petroleum fractions 
by existing hydrorefining technology. This will involve removal of 
heteroatomic species and conversion of aromatic compounds in the 
middle distillates. Alumina-supported catalysts based on molybde- 
num promoted by cobalt or nickel are widely used in hydroprocess- 
ing. These catalysts have been extensively investigated using petro- 
ieum fractions and sulfur and nitrogen-containing model com- 
pounds. As the content of oxygen compounds in coal liquids is rela- 
tively high, long-term stability of potential fuels will require oxygen 
removal (Armstrong). The long-term effects of oxygen compounds 
on the catalysts involved remain uncertain. Phenols have been iden- 
tified as the major oxygen-containing species in coal-derived distil- 
lates (Jankowski, Doehler and Graeser). This paper discusses pre- 
liminary results of the hydrodeoxygenation of phenol at atmospher- 
ic pressure and the hydrotreating of a coal-derived naphtha (H- 
Coal naphtha, IBP-7°C, FBP 236°C) containing 7% phenols over a 
commercial Co-Mo/AlOs catalyst. Coal naphthas are well suited 
to the production of aromatics and high octane gas blending stock. 
This requires hydrotreating followed by reforming. It appears that 
most of the phenols are converted to monocyclic naphthenes. 6 ref- 
erences, 2 figures, 2 tables. 


39196 (CONF-830807—, pp 782-785) Hydrogenolysis of 
coal-derived distillates to simple chemicals. Bernhardt, R.S.; 
Fynes, G.; Ladner, W.R.; Newman, J.O.H. (National Coal 
Board, Stoke Orchard, England). 1983. NTIS, PC A99. 
Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

An earlier study of the hydropyrolysis of coals showed that 
the high MW tars volatilized in = 5O bar hydrogen could be ther- 
mally hydrocracked in 5 s at 1050 K to methane, ethane, benzene 
and naphthalene, indicative of splitting of polynuclear aromatics. A 
complementary study at | bar showed that completely saturated 
PNA (naphthenes) were cracked to methane, ethylene and benzene, 
although aromatic coal tar vapors polymerized. The possibility that 
a combination of hydrogenation and cracking at -40 bar (hydrogen- 
olysis) of distillable, partially hydrogenated coal liquids could pro- 
ceed by fragmentation of the polynuclear hydrocarbons to benzene 
and light hydrocarbons was, therefore, investigated. The hydrogen- 
olysis yields and their variation with cracking intensity fit a pattern 
of PNH forming ethane and benzene via a He pressure-dependent 
process. This is probably the sequential addition of H followed by 
opening of the hydrogenated ring and splitting of C: and C, frag- 
ments from the resulting side-chains. A simpler PNA is obtained 
which, inturn, is hydrogenated and a ring opened and eliminated 
until, eventually, benzene is obtained. Benzene is thermally stable at 
these temperatures while ethane, less thermally stable unless pro- 
tected by high pressure He, is hydrocracked to methane. Even 
naphthalene and phenanthrene are broken down under intensive hy- 
drogenolysis. C3; and Cy hydrocarbons, detected at VRT <0.! s, 
were not found when more severe hydrogenolysis conditions were 
applied. Although other workers obtained C2H, by the rapid hy- 
drogenolysis of low-aromatic feedstocks, the present investigation 





5193 / ERA-9/20 


yielded only <1% ethylene even at VRT of <0.1 s. 5 references, 5 
figures, 1 table. 


39197 (CONF-830807—, pp 786-789) Upgrading of coal- 
derived liquids. Yoshida, R.; Yoshida, T.; Hara, S.; Ibaragi, 
S.; Narita, H.; Goto, Y.; Maekawa, Y. (Government Indus- 
trial Development Lab., Hokkaido, Sapporo, Japan; Mitsui 
Engineering and Shipbuilding Co. Ltd., Ichihara, Japan; 
Gunma Univ., Kiryu, Japan). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

In the present study the applicability of various zeolite cata- 
lysts, and of Ni-Mo, Ni-Co-Mo, Co-Mo and Ni-W HDS catalysts to 
the secondary hydrotreatment of coal-derived liquids was investi- 
gated in relation to the chemical structure of upgraded liquids. The 
original liquids derived from Taiheiyo coal contains 14.9 wt % of 
hexane insolubles (HI) which has the chemical structure with 
higher molecular weight, higher carbon aromaticity (fa) and higher 
content of heteroatoms than those of hexane solubles (HS). In sum- 
mary, the catalytic activity of zeolite catalysts for HI conversion is 
lower than the activity of Ni-Mo, Ni-Co-Mo, Co-Mo and Ni-W 
catalysts. However, as regards hydrogenation and the removal of 
nitrogen, although Ni-Mo catalyst is the most effective, zeolite 
catalysts such as natural clinoptilolite and mordenite have almost 
the same activity as Co-Mo and Ni-W catalysts. These results indi- 
cate that the addition of nickel to the molybdenum-base catalyst 
gives a more beneficial effect on hydrogenation and hydrodenitro- 
genation of coal liquids than the addition of cobalt. As to the re- 
moval of oxygen, by using a dual catalyst system consisting of zeo- 
lite catalysts to remove oxygen as COx gas and HDS catalysts such 
as Ni-Mo, Ni-Co-Mo and Co-Mo catalysts with a high activity for 
hydrodeoxygenation, it will be possible to design a hydrodeoxygen- 
ation process with less hydogen consumption suitable for synthetic 
crude liquids rich in oxygen such as coal liquids. 10 references, 3 
tables. 


39198 (CONF-830807—, pp 790-793) Poisoning and re- 
generation of catalysts for hydrogenation of coal extracts. [h- 
natowicz, M.; Worsztynowicz, A. (Central Mining Inst., 
Katowice, Poland). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Catalysts employed in the present investigations were nickel- 
molybdenum, cobalt-molybdenum and, in one case, nickel-cobalt- 
molybdenum catalysts supported on alumina. Chemical composition 
and pore structure of the fresh catalysts in their oxidic form is pre- 
sented in Table 1. All the catalysts had unimodal - in the range of 
pore sizes investigated - pore structure with specific surface area 
and pore volume ranging from 150 to 332 m*/g and from 0,33 to 
0,59 x 10-® m*/g respectively and with average pore radii in the 
range from 3,1 to 5,9 nm. Specific surface area and pore volume of 
the aged catalysts appeared to be very small and by the same token 
difficult to measure. The dramatic changes in the catalysts’ pore 
structure are most likely caused by the accumulation of coke and/ 
or metal compounds on their surface. It was concluded that: (1) 
Fouling by coke and meta: compounds appears to be a major cause 
of the catalysts deactivation. The concentration profile of the metal 
contaminants suggests the pore-mouth poisoning mechanism. The 
effects of sintering are believed to be small because of the not too 
high temperature used in the coal extract hydrogenation. (2) The 
regeneration method used in this study appears to be unable to 
remove all foreign matter from the catalysts and also did not fully 
restore their pore structure. Suitability of the catalysts to regenera- 
tion seems to be dependent on their pore structure. 8 references, 2 
figures, 3 tables. 


39199 (CONF-840302—6) Design, construction and 
shakedown of a high-pressure ash-agglomerating process de- 
velopment coal gasifier. Sandstrom W.; Bryan, B. (Institute 
of Gas Technology, Chicago, IL (USA)). 1984. 13p. Inst. of 
Gas Tech., 3424 South State St., Chicago, IL 60616. Order 
Number T184901432. 

From 11. annual energy technology conference and exposi- 
tion; Washington, DC, USA (19 Mar 1984). 
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IGT has extensive experience in operating a coal-fed ash- 
agglomerating U-GAS pilot plant to investigate process feasibility 
and produce data for commercial plant design. The operation of 
this pilot plant however, is expensive, whether for a feasibility test 
or a scale-up confirmation test because of manpower needs for 
plant operations and data analyses as well as utilities costs. From 
this background has emerged the need for a smaller scale ash-agglo- 
merating unit operable at significantly higher pressure but at lower 
test cost. This process development type unit (PDU) would be pri- 
marily limited to feedstock feasibility tests. The PDU, however, 
having been designed for 20-bar operating pressure, facilitates fluid- 
ized-bed ash-agglomerating studies that cannot be investigated at 
this time in the pilot plant. The need for a high-pressure PDU has 
been recently enhanced due to the commercial interest in U-GAS 
process design for chemical feedstocks and SNG production; both 
of these uses place a premium on gasification processes operating at 
elevated pressure. The PDU was designed at approximately at 1:20 
scaledown from the pilot plant and is operable adiabatically because 
it employs a heavily insulated double shell design. The PDU design 
is a near duplicate of the pilot plant configuration. The PDU was 
installed in the U-GAS pilot plant building which makes available 
for use the existing solids-handling facilities including that of a sep- 
arate but nearby room suitable for a process control panel. Shake- 
down of the PDU has confirmed its mechanical and adiabatic capa- 
bility for fluidized-bed ash-agglomerating operating conditions. 1 
figure. 


39200 (CONF-840694—5) Erosion/wear monitor develop- 
ment. Youngdahl, C.A.; Ellingson, W.A.; Claytor, T.N. (Ar- 
gonne National Lab., IL (USA)). Jul 1984. Contract W-31- 
109-ENG-38. 10p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
Order Number DE84015834. 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

Portions are illegible in microfiche products. 

Erosive wear of metal and ceramic linings in coal gasifica- 
tion plants is a major degradation mechanism. Instrumentation sys- 
tems are being developed to monitor erosive wear (reduction of 
pressure boundary wall thickness). One system has been developed 
for high-temperature metal pressure boundaries and one system is 
being developed for high-temperature refractory linings. Both sys- 
tems use acoustic (ultrasonic) methods. For metals, an ultrasonic 
pulse-echo instrumentation system employing specially designed 
acoustic waveguides, attachment methods, and signal-processing 
methods was developed. Automatic data reduction has also been 
developed for on-line assessment of erosive wear at temperatures 
up to ~ 540°C. Long-term results show reliability of the data to be 
+-0.05 mm. For ceramic (refractory concrete) linings, ultrasonic 
systems using 2 pitch-catch technique are being developed. The 
best frequency range is 70 to 150 kHz as compared to 7.5 MHz for 
the steel monitoring system. The low frequency is uecessary be- 
cause of the severe attenuation in the porous refractory concrete. 
In addition, because of excitation of surface waves by the transmit- 
ter, attention has been given to design of the receiving transducer 
to eliminate surface-wave effects. Results to date have been ob- 
tained at room temperature, and work at high temperature to estab- 
lish coupling and effects of material properties needs to be complet- 
ed. 5 references, 9 figures, 1 table. 


39201 (CONF-840805—19) Glass for modeling the 
sition of coal ash in hot cyclones. Mason, D.M.; Rehmat, A.; 
Tsao, K.C. (Institute of Gas Technology, Chicago, IL 
(USA); Wisconsin Univ., Milwaukee (USA)). 1984. 6p. Inst. 
of Gas Tech., 3424 South State St., Chicago, IL 60616. 
Order Number T1I84901429. 

From 188. meeting of the American Chemical Society; 
Philadelphia, PA, USA (26 Aug 1984). 

Tests have been conducted in a laboratory hot cyclone to 
obtain an estimate of the temperature below which spherical glass 
particles do not form a firmly attached deposit. A temperature of 
800° to 850°C, corresponding to a viscosity between 6.3 x 10° and 
2.9 x 10® poises, as calculated from the composition of the glass, 
was found. We take this viscosity to be approximately that of coal 
ash above which particles will not deposit in cyclones of fluidized- 
bed coal gasifiers. 6 references, 2 figures. 
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39202 (CONF-840903—1) Metallic heat exchangers for 
coal gasification. Final report. Natesan, K. (Argonne Nation- 
al Lab., IL (USA)). May 1984. Contract W-31-109-ENG-38. 
14p. NTIS, PC A02/MF AO1; 1; GPO Dep. Order Number 
DE84014763. 

From International gas research conference; Washington, 
DC, USA (10 Sep 1984). 

Portions are illegible in microfiche products. 

A high-temperature corrosion program is being conducted to 
evaluate the corrosion behavior of selected metallic alloys and coat- 
ings in mixed-gas atmospheres for application in heat recovery sys- 
tems of coal gasification schemes. The experiments conducted with 
internally air-cooled specimens have established three key variables, 
namely the gas temperature, metal temperature, and gas chemistry. 
In addition, the alloy chemistry and exposure time have a strong 
influence on the corrosion scale morphologies and metal recession 
rates. The results showed that the scale growth in carbon steel and 
low- to medium-chromium steels is predominantly linear with time. 
Selection of these materials will be primarily based upon acceptable 
corrosion wastage rate. On the other hand, high-chromium alloys 
can develop thin oxide scales resulting in negligible wastage via 
corrosion, but are susceptible to accelerated corrosion in mixed-gas 
atmospheres. 


39203 (DOE/ER/10510—T5) Role of the hydrogen 
donor solvent in coal hydroliquefaction. Final report, Septem- 
ber 1, 1979-July 31, 1984. (Weber State Coll., Ogden, UT 
(USA)). 31 Jul 1984. Contract AC02-79ER10510. 13p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. Order Number 
DE84015630. 

Portions are illegible in microfiche products. 

The purpose of this research is to determine the mechanism 
of the disproportionation that occurs between dihydroaromatic sol- 
vent intermediates during the hydroliquefaction of coal in donor 
solvents. The author proposed that this mechanism could be eluci- 
dated by determining the structures of the dimers that formed in 
the reaction. The dimers were isolated (prep. GC), and in collabo- 
ration with Dr. Jim Franz and Don Camaioni (Battelle Labs., Rich- 
land, Washington) and Dr. Don Dalling (University of Utah), their 
structures were determined by NMR. These structures indicate the 
donor solvent disproportionation is initiated by formation of 2-hy- 
dronaphthyl and tetralyl radicals. A free radical mechanism consist- 
ent with these facts, and which accounts for the formation of the 
products, has been written. A paper on this work is in press in J. 
Org. Chem. A procedure for the quantitative determination of mo- 
lecular hydrogen has been worked out in anticipation of future 
studies on the yield and rate of evolution of molecular hydrogen 
from dihydroaromatic disproportionation reactions. 13 references, 2 
figures. 


39204 (DOE/ER/10991—1) Thermophysical properties 
for synthetic fuels. (Brown Univ., Providence, RI (USA). 
Div. of Engineering). Aug 1983. Contract FG02- 
81ER10991. 63p. NTIS, PC A04/MF A0l; GPO Dep. 
Order Number DE84015856. 

This report starts with the premise that this country must de- 
velop the production of synthetic fuels from coal and shale - even- 
tually. Its purpose is to survey the need for an adequate data base 
of physico-chemical properties of substances required by the emerg- 
ing synfuels industry. The report examines the differences which 
characterize the liquids that occur in the manufacture of synthetic 
fuels compared with those that are presently handled by the petro- 
leum industry. The conclusion is that the new requirements consti- 
tute more than a simple extension of the scope and ranges of exist- 
ing data bases. Having established that there exists a need for the 
creation of a considerably expanded data base, the report recapitu- 
lates the benefits that would arise from its availability. The report 
then examines the standard steps which are conventionally taken to 
build a computerized data base of thermophysical properties and 
enumerates the needed chemical and physical properties of the 
fluids which occur in the production of synfuels. These are found 
to be of a scope and range which cannot be covered by utilizing 
the information available in the existing open literature. The con- 
clusion is that a computerized data base could not be created now 
and that, therefore, steps should be taken to start creating a reason- 
able base for it as soon as possible. These steps are defined briefly. 
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39205 (DOE/ET/14230—T1) Sulfur reduction potential 
of US coals: western and western midwest regions. (Warner 
Labs., Inc., Cresson, PA (USA)). 1982. Contract ACOI- 
78ET 14230. 160p. NTIS, PC A08/MF A0O1; 1; GPO Dep. 
Order Number DE84016011. 

Portions are illegible in microfiche products. 

Cumulative washability data are presented for coal samples 
collected from various seams from the following 12 states: Arkan- 
sas, Colorado, Kansas, Missouri, Montana, New Mexico, North 
Dakota, Oklahoma, Texas, Utah, Washington, and Wyoming. Coal 
was crushed into different size fractions, separated by passing 
through different screen sizes, and by the float-sink method, then 
analyzed to assess effects on sulfur reduction. 


39206 (DOE/ET/14705—51) BI-GAS Pilot-Plant oper- 
ation. Quarterly technical progress report, January 1-March 
31, 1983. (Stearns-Roger, Inc., Denver, CO (USA)). 1983. 
Contract AC21-80ET14705. 43p. NTIS, PC A03/MF AOl1. 
Order Number DE83014448. 

Work was initiated in January 1983 on reactivation of the 
BI-GAS pilot plant in preparation for operation with Illinois No. 6 
coal. The test program for using Illinois coal was completed for 
review by the Morgantown Energy Technology Center (METC). 
Equipment preparations included checking the fuel oil system, cool- 
ing water tower, service water system, plant air system, the low 
pressure boiler and the demineralizer. In addition, a new coal cy- 
clone was ordered as well as pall rings for the H2S stripper. A pro- 
gram developed by Stearns-Roger Inc., in Denver for calculating 
plant mass and energy balances was entered into the Homer City 
computer. Reactivation of the BI-GAS pilot plant continued 
through the month of February with approximately fifty percent of 
the required work being completed. In addition to the reactivation, 
several projects were initiated or completed including (1) develop- 
ment of an on-line heat and material balance through the data ac- 
quisition system for use during actual plant operation, (2) revisions 
to operation of the slag tap and slag heating burners, (3) a steam 
desuperheater for the slurry preheater, and (4) a study to convert 
the BI-GAS gasifier to single-stage operation. Reactivation of the 
BI-GAS pilot plant proceeded during March 1983 with completion 
expected in April. The test program for G-20, scheduled for May 
1983, was issued along with modifications prior to the test. Calcula- 
tions were done to determine if the gasifier can be operated at 500 
psig. In general, it was found that few plant modifications would be 
necessary to operate at the lower pressure. 5 figures, 4 tables. 


39207 (DOE/ET/14705—57) BI-GAS Pilot Plant. Quar- 
terly technical progress report, October 21-December 31, 
1982. (Stearns-Roger, Inc., Denver, CO (USA)). 1982. Con- 
tract AC21-80ET14705. 19p. NTIS, PC A02/MF AO!. 
Order Number DE84003983. 

Work on deactivation of the BI-GAS Pilot Plant continued 
through mid-November 1982, at which time approximately 95 per- 
cent of the scheduled reversible mothballing activities were com- 
plete. On November 15, instructions were received from the De- 
partment of Energy to cease mothballing, pending further notifica- 
tion on probably reactivation of the facilities. Appropriate program 
planning was initiated to develop future test objectives. The status 
of the BI-GAS Pilot Plant remained on hold during December 1982 
pending notification on reactivation of the facilities. Reversible 
mothballing held at approximately 95 percent completion. 3 figures. 


39208 (DOE/ET/14705—1539) BI-GAS Pilot Plant op- 
eration. Quarterly technical progress report, April 1-June 30, 
1983. (Stearns-Roger, Inc., Denver, CO (USA)). 1983. Con- 
tract AC21-80ET14705. 67p. NTIS, PC A04/MF AOl1. 
Order Number DE84005077. 

Reactivation of the BI-GAS pilot plant neared completion in 
April 1983. Final preparations, plant checkout and the writing of 
new operating procedures proceeded in preparation for Test G-20, 
scheduled for mid-May. Calculations were done to determine the 
effects of operating the gasifier at 350 psig. It was found that few 
plant modifications would be necessary as long as coal feed was 
limited to 3500 to 4000 pounds per hour. Test G-20 was conducted 
May 23-24, 1983 with: 18.0 hours of coal feed to the gasifier, 18.2 
hours of char feed, and 31.5 hours of char burner firing. The test 
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was terminated due to failure of the Stage I thermocouples. Con- 
clusions - char agglomeration was not a problem during Test G-20. 
Char feed remained steady throughout the test, and no large pieces 
of char were found in the system on inspection. During Test G- 
20A, an attempt will be made to build a char level; this wiil be the 
true test as to whether char agglomeration is a problem with Illi- 
nois No. 6 coal. Slag produced from Illinois No. 6 coal was high 
quality and tapping was maintained with no problems at a Stage I 
temperature of 2700°F to 2750°F. Test G-20A was conducted June 
7-8, 1983 with: 24.8 hours of coal feed to the gasifier, 24.2 hours of 
char feed, and 30.7 hours of char burner firing. The test was termi- 
nated due to: loss of slag quench recycle water flow, failure of the 
slag agitator, cooling water leak in the slag breaker, and loss of 
level control in the slag quench section due to floating char and 
foam. Conclusions - as has been stated in previous reports on tests 
in which Pittsburgh coal was gasified, it is believed that char ag- 
glomerates are formed in Stage II when coal is exposed to tempera- 
tures which plasticize it. The second major problem observed 
during operation with Pittsburgh and Illinois coals has been the 
sudden drops in Stage I temperature which typically occur while 
trying to seal the char legs. 1 figure, 14 tables. 


39209 (DOE/ET/14705—1561) BI-GAS Pilot Plant op- 
eration. Quarterly technical progress report, July 1-Septem- 
ber 30, 1983. (Stearns-Roger, Inc., Denver, CO (USA)). 
1984. Contract AC21-80ET14705. 63p. NTIS, PC A04/MF 
A01; GPO Dep. Order Number DE84007578. 

During the month of July 1983, the program objectives for 
Test G-21 were developed recommending that the gasifier be oper- 
ated at 500 psig with Illinois No. 6 coal instead of 750 psig. It was 
suggested to reduce the gasifier pressure in order to decrease or 
eliminate the char agglomeration occurring in Stage I of the gasifi- 
er. Included in the July operations section are reports on the theory 
of formation of agglomerates and on terminal velocity of char par- 
ticles at operating pressures of 500 and 750 psig. Test G-22 was 
conducted August 30-September 2, 1983 with: 61.3 hours of coal 
feed to the gasifier, 59.2 hours of char feed, and 67.0 hours of char 
burner firing. Char feed to the gasifier was steady and able to be 
maintained for a significant period of time while the char valves 
were full open and there was no level in the feed vessel. When the 
valves were closed, a level established and the valves reopened; 
problems with char feed occurred. After a period of poor char 
feed, coal feed was reduced and the char vessel was emptied. Feed 
improved after these measures were taken, once again establishing 
that char feed with Illinois No. 6 coal can be readily maintained 
with the valves full open and no feed vessel level but once the 


valve openings are reduced and a level built, plugging develops. 1 
figure, 14 tables. 


39210 (DOE/FE/50029—T1) Guidelines for a 
decommissioning plans for coal conversion projects. Final 
report. (TRW Energy Engineering Div., McLean, VA 
(USA)). 22 Feb 1982. Contract ACO01-81FE50029. 62p. 
NTIS, PC A04/MF A0Ol1; 1; GPO Dep. Order Number 
DE84015638. 

Portions are illegible in microfiche products. 

The objective of this document is to provide guidance and 
assistance to the Department of Energy's Fossil Energy, Office of 
Coal Processing (OCP) personnel who are or will be involved in 
the planning for termination and decommissioning of coal conver- 
sion projects. It will also be useful to OCP personnel who are cur- 
rently involved in the implementation of decommissioning activities 
as a checklist form of review; and, in addition, it will aid OCP and 
FE top management in making decisions relative to decommission- 
ing and in assessing the magnitude of the required effort. Although 
the document will not, nor is intended to make the reader an in- 
stant expert in decommissioning, its use should prevent the over- 
looking of critical areas of concern, aid in identifying major prob- 
lem areas and/or action requirements, and provide guidance for a 
systematic approach to accomplishing a cost and schedule effective 
project/facility.decommissioning effort. 16 references. 
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39211 (DOE/MC/14399—1508) CNG acid gas removal 
process. Technical progress report No. 8, August 1-October 
oa 1982. Auyang, L.; Brown, W.R.; Cook, W.J.; Liu, Y.C.; 

tnekar, S. (Helipump Corp., Cleveland, OH 
(USA). Aug 1983. Contract AC21-80MC14399. 49p. NTIS, 
PC A03/MF A0Ol; 1; GPO Dep. Order Number 
DE84002471. ’ 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Two tasks were active during the eight quarter of the CNG 
Acid Gas Removal Process Project. Subtask 1.4.: testing and cali- 
bration of the process demonstration-scale triple-point crystallizer 
equipment and instrumentation; and Subtask 2.5 water removal. 
Subtask 1.4 was completed. Startup procedure is discussed. Prace- 
dures for testing and calibrating the crystallizer components and 
the integrated system are explained and test results are presented. 
Problems detected during the tests were corrected. Results of initial 
test runs are discussed. Subtask 2.5 was completed. Three alterna- 
tive water removal schemes were examined: (1) conventional ab- 
sorption/regeneration using dimethyl formamide (DMF) or methyl 
isobutyl ketone (MIBK), (2) absorption using methanol with subse- 
eunbuneiatideed aia, aabGnediaaenaianneiee 
sieves. The fate in the CNG Process of remaining trace water was 
examined. The sparse solubility of water in liquid carbon dioxide is 
sufficient to cause essentially complete absorption of water by 
liquid carbon dioxide in the hydrogen sulfide absorber. Water is re- 
jected with the acid gases by crystallization. 19 references, 11 fig- 
ures, 7 tables. 


39212 (DOE/MC/14399—1509) CNG acid gas removal 
process. Technical progress report No. 9, November 1, 1982- 
January 31, 1983. Auyang, L.; Brown, W.R.; Cook, W.J.; 
Liu, Y.C.; .Petrik, M.; Sapatnekar, S. (Helipump Corp., s 
Cleveland, OH (USA)). Sep 1983. Contract AC2I- 
80MC14399. 19p. NTIS, PC A02/MF A0O1. Order Number 
DE84000822. 

Two tasks were active outis the ninth quarter of the CNG 
acid gas removal project: Subtask 1.4, calibration of instruments 
and elimination of equipment difficulties for the process develop- 
ment-scale triple-point crystallizer; and Subtask 2.1, acquisition of 

izer rate and mechanical slurry handling data. Within Sub- 
task 1.4, slurry pumping difficulties were resolved by extending the 
flash zone (longer flash vessel), and by placing a coarse filter over 
the slurry outlet port to exclude large particles from the slurry 
pump suction line. The slurry pump is a 0.5-inch ECO gear pump. 
Successful slurry pumping permitted a solid bed several feet tall to 
accumulate in the washer-melter; the solid bed moved upward in a 
stick-slip mode rather than continuously. Crystal melting com- 
menced when the solid emerged from the liquid, but lasted only 
briefly before the bottom of the solid bed collapsed and prevented 
further upward movement of solid. The causes of solid bed col- 
lapse, and crystallizer modifications to prevent collapse, are being 
studied. Within Subtask 2.1, the melt rate obtained in the 3-inch id 
drained bed melter was 0.5 Ib melt gas/min (10.2 Ib melt gas/square 
foot/min). The pressure driving force for melting was 2 psi or less, 
and no agitation was used. The drained bed melt rate compares 
with the original submerged bed melt rate of about 7.8 Ib melt gas/ 
square foot/min obtained with 5 psi pressure driving force and 
robust agitation. 2 figures, 2 tables. 


39213 (DOE/MC/14399—1511) CNG acid gas removal 
provess. Technical progress report No. 11, May 1-July 26, 
1983. Auyang, L.; Brown, W.R.; Cook, W.J.; Liu, Y.C.; 
Petrik, M. (Helipump Corp., Cleveland, OH (USA)). Oct 
1983. Contract AC21-80MC14399. 7ip. NTIS, PC A04/MF 
A011. Order Number DE84002985. 

Active development work on the CNG Acid Gas Removal 
Process under DOE Contract No. DE-AC21-80MC14399 ceased 
August 4, 1983. During the last quarter of the contract, one task 
was active. Subtask 2.1: crystallizer operation for extended periods 
of time. Within Subtask 2.1, a continuous crystallizer run of 22 
hours duration was logged August 3-4, 1983. The crystallizer run 
was performed with the system hydrogen sulfide-carbon dioxide. 
Crystallizer modifications which permitted the extended run, and 
problems encountered which eventually terminated the extended 
run, are discussed. A complete data log of the extended crystallizer 
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run is presented in Appendix Al. Independent batch experiments 
were performed to study the adherence to various surfaces of solid 
carbon dioxide formed by triple-point flashing. Solid carbon dioxide 
formed by flashing pure liquid carbon dioxide adhered, to a greater 
or lesser degree, to all surfaces studied. Non-volatile contaminants 
added to the flashing liquid carbon dioxide reduced the deposition 
of solid CO2; at about 7 mol % contaminant concentration, no de- 
posits of solid CO. formed. Several crystallizer modifications and 
improvements are recommended to prepare the crystallizer for inte- 
grated operation with the planned hydrogen sulfide absorber. 2 ref- 
erences, 3 figures, 1 table. 


39214 (DOE/MC/14399—T1) CNG acid gas removal 
process. Technical progress — No. 2, 1 February-30 April 
1981. Adler, R.J.; Auyang, L.; Brown, W.R.; Cook, W.J.; 
Gardner, N.C.; Keyvani, M.; “Liu, Yc (Helipump Corp., 
Cleveland, OH (USA)). 1981. Contract AC21-80MC14399. 
38p. NTIS, PC A03/MF AO1. Order Number DE81027814. 
During the second quarter of the CNG Acid Gas Removal 
Project, 4 subtasks were active. Within Subtask 1.1, melter design 
studies were performed to identify methods of improving melting 
rates in the CNG crystallizer. Greatly enhanced melting rates are 
thought possible with a melter configuration that excludes liquid 
carbon dioxide from the melting region and allows more intimate 
contact of the vapor and solid carbon dioxide. Also within Subtask 
1.1, a review of triple-point desalination process literature was com- 
pleted. Within Subtask 2.2, reconstruction and testing of the vapor- 
liquid solid equilibrium apparatus is nearly complete. Test operation 
with the carbon dioxide - ethylene binary system produced data in 
excellent agreement with published data for this system. The in- 
creased sample volume permitted minimum disturbance of the equi- 
librium states, and vapor-recirculation agitation permitted rapid at- 
tainment of equilibrium. Within Subtask 2.3, the original CNG crys- 
tallizer is being reactivated to measure separation factors for car- 
bony] sulfide and trace contaminants. Primary efforts to date have 
focused on reactivation of the crystallizer. However, a successful 
run with pure carbon dioxide was achieved late in April.- Within 
Subtask 3.1, conceptual studies to assess treatment of low carbon 
dioxide crude gases focused on three processes: (1) a precompres- 
sion process to boost the partial pressure of carbon dioxide; (2) a 
modified non-selective physical absorption process; and (3) a modi- 
fied non-selective physical absorption process with solvent slurry. 
None of these three processes are as attractive as the modified 
physical absorption process incorporating the CNG crystallizer re- 
ported in the fist quarterly report. 12 references, 6 figures, 1 table. 


39215 (DOE/MC/14399—T4) CNG acid gas removal 
process. Technical progress report No. 5, November 1, 1981- 
January 31, 1982. Adler, R.J.; Auyang, L.; Brown, W.R.; 


Cook, W.J.; Liu, Y.C.; Petrik, "M. (Helip pump Corp., Cleve- 
land, OH (USA)). Nov 1982. Contract AC21-80MC14399. 
53p. NTIS, PC A04/MF A0O1. Order Number DE83005496. 

Portions are illegible in microfiche products. 

Three tasks were active during the fifth quarter of the CNG 
Acid Gas Removal project: Subtask 1.3 design and construction of 
a bench-scale triple-point crystallizer; Subtask 2.4 slurry pumping; 
and Task 4 fate of trace components. Within Subtask 1.3, safety 
considerations for the present CNG triple-point crystallizer system 
are summarized. These include: (1) building safety features, (2) 
crystallizer safety features, and (3) personnel safety features. Within 
Subtask 2.4, the minimum net positive suction head required for a 
MicroPump gear pump to successfully pump slurries of solid 
carbon dioxide in an organic liquid carrier solvent has been deter- 
mined. Task 4, determination of the fate of trace contaminants in 
the CNG acid gas removal process, is complete. Trace contami- 
nants anticipated in the crude gas entering acid gas removal are re- 
moved to acceptably low levels by the CNG process and rejected 
with the acid gases. With the possible exception of benzene, no re- 
cycle loops or accumulation of contaminants occur in the CNG 
process. Combinations of feed gas pressure and benzene contamina- 
tion which may cause deposition of solid benzene are defined. 21 
references, 10 figures, 6 tables. 
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39216 (DOE/MC/14399—T6) CNG acid gas removal 
process. Technical progress report No. 7, 1 May-31 July 
1982. Auyang, L.; Brown, W.R.; Cook, W.J.; Liu, Y.C.; 
Petrik, M.; Sapatnekar, S. (Helipump Corp., Cleveland, OH 
(USA)). Jun 1983. Contract AC21-80MC14399. 58p. NTIS, 
PC A04/MF AO1. Order Number DE83014596. 

Portions are illegible in microfiche products. 

Two tasks were active during the seventh quarter of the 
CNG Acid Gas Removal project: Subtask 1.3 - design and con- 
struction of a bench-scale triple-point crystallizer; and Subtask 2.5 - 
water removal. Subtask 1.3 was completed; crystallizer design and 
construction is summarized. Within Subtask 2.5, water removal, the 
likelihood of hydrate formation in the CNG acid gas removal proc- 
ess has been examined. Calculation of hydrate formation conditions 
for a five component, water saturated, crude coal gasifier gas at 
1156 psia indicate hydrate formation is possible at about 9 to 10°C. 
The influence of various trace contaminants on hydrate formation is 
difficult to predict; most likely, the hydrate formation temperature 
is lowered by the presence of water soluble contaminaants such as 
ammonia. 13 references, 10 figures, 9 tables. 


39217 (DOE/MC/14593—T7) Mechanism of catalytic 
gasification of coal char. Quarterly progress report No. 12, 
October 1-December 31, 1983. Wood, B.J.; Brittain, R.D.; 
Wise, H. (SRI International, Menlo Park, CA (USA)). 20 
Mar 1984. Contract AC21-80MC14593. 2ip. NTIS, PC 
A02/MF A0Ol1; 1; GPO Dep. Order Number DE84010311. 

Portions are illegible in microfiche products. 

Experiments are being performed to optimize the conversion 
of NaCl in the presence of carbon to an active steam gasification 
catalyst. During the past quarter we examined the effect on conver- 
sion of a variety of methods for addition of the NaCl to the carbo- 
naceous material. These methods included admixture, wet impreg- 
nation and vapor deposition on Illinois No. 6 coal char and on a 
mineral-free carbon black, Spheron-6. Using temperature pro- 
grammed reaction (TPR), we found modest enhancement in reac- 
tivity with steam of the catalyzed materials. But the degree of con- 
version of the NaCl to an active catalytic species was small. To un- 
derstand the chemistry of the conversion process, we are examining 
the gaseous species in equilibrium with the NaCl-carbon admixtures 
using Knudsen cell mass spectrometry. These studies reveal that 
hydrolysis of NaCl in the presence of carbon and steam at subgasi- 
fication temperatures is accompanied by a decrease in the thermo- 
dynamic activity of the NaCl. 6 references, 3 tables. 


39218 (DOE/MC/20468—1641) Investigation of non-in- 
trusive radiometer for entrained gasifier temperature measure- 
ment. First quarterly report, October 30, 1983-January 30, 
1984, Fairchild, P.; Gat, N.; Witte, A.B. (TRW, Inc., Re- 
dondo Beach, CA (USA). Applied Technology Div.). 13 
Jul 1984. Contract AC21-83MC20468. 32p. NTIS, PC A03/ 
MF AOl1; 1; GPO Dep. Order Number DE84015745. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The emphasis during the first quarter has been directed 
toward evaluating radiometric approaches to find the optimum 
technique to measure temperature in an entrained gasifier environ- 
ment. In this regard, it was concluded that while total radiation 
measurements were helpful in providing designers with total radi- 
ation loads to hardware, it was not acceptable as a means of meas- 
uring temperature for the gas/particle environment considered. To 
make the temperature measurements, one, two, and three line radio- 
meters (pyrometers) were evaluated. It was found that a single 
(one) line pyrometer measurement of resonance radiation from a 
trace alkalai metal in the gas provides a very promising technique 
to provide spatially resolved temperature measurements. A detailed 
description of governing equations controlling this technique is 
given. During the next quarter, laboratory prototype probes will be 
assembled, tested and evaluated. 8 figures, 10 tables. 
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ee ee Twelfth biennial lig- 
nite symposium: technology and utilization of low-rank coals 
proceedings. Volume 1. Kube, W.R.; Sondreal, E.A.; Rao, 
C.D. (eds.). (USDOE Morgantown Energy Technology 
Center, WV). Feb 1984. 476p. (CONF-830542—Vol.1). 
NTIS, PC A21/MF A01l; GPO Dep. Order Number 
DE84003070 


From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

F Th twelfth biennial lignite symposium: technology and utili- 
zation of low-rank coals was held May 18-19, 1983. The symposium 
was sponsored by the U.S Department of Energy, Office of Fossil 
Energy; the Morgantown Energy Technology Center; the Grand 
Forks Project Office, Grand Forks, North Dakota 58202; the Uni- 
versity of North Dakota, Grand Forks, North Dakota 58202; and 
the Texas Energy and Natural Resources Advisory Council, 
Austin, Texas 78701. Sixteen papers have been entered individually 
into ERA and EDB; three had been entered previously from other 
sources. (LTN) 


39220 (DOE/METC—84-13-Vol.1, pp 6-16) Status of 
the nation’s first commercial-sized coal project: 
the Great Plains coal gasification plant. Parker, J.W. (ANG 
Coal Gasification Co., Detroit, MI). Feb 1984. NTIS, PC 
A21/MF AOl. Order Number DE84003070. (CONF- 
830542—Vol.1). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 

The Great Plains Gasification Associates Coal Gasification 

Project now under construction is a commercial-sized plant de- 
signed to product 137 MMSCFD of pipeline quality synthetic natu- 
ral gas from lignite utilizing Lurgi high Btu technology. Further, 
this is the leading commercial-sized synthetic fuels project in the 
United States today. This plant is being designed and constructed 
to demonstrate the technical, economic, and environmental feasibili- 
ty of this type of facility. The site selected for the Great Plains 
Coal Gasification Plant is near Beulah, North Dakota. This project 
is sponsored by the owners: American Natural Resources Compa- 
ny, MidCon Corp., Tenneco, Inc., Pacific Lighting Corp., and 
Transco Energy Company with the ANG Coal Gasification Com- 
pany being the overall day to day project managers. With the final 
approval of the Department of Energy loan guarantee for $2.1 bil- 
lion and all permits in hand, the project’s major construction got 
underway in August of 1981. A cost breakdown of the major facili- 
ties consists of a $1.6 billion coal gasification plant, Great Plains’ 
$150 million share of a coal mine which will be jointly developed 
with Basin Electric, a local power cooperative, and dollars for a 
gas pipeline, plus various contingencies. The FERC settlement pro- 
vided that Great Plains’ coal gasification plant in North Dakota 
will operate on an unregulated basis, not subject to the jurisdiction 
of this agency. A brief description of the process is included from 
mining to SNG. Designed production of by-products are sulfur, 
ammonia, and carbon dioxide and with design modifications phen- 
ols, cresols, nitrogen, and rare inert gases can be produced. Initial 
start-up activities on the plant are scheduled to commence Sepo- 
tember, 1983 and proceed over a 63-week time frame. Plant full gas 
production or commercial operation is scheduled for December 1, 
1984. 


39221 (DOE/METC—§84-13-Vol.1, pp 104-128) Rhein- 
(HTW) 


braun High-Temperature Winkler process. Lambertz, 
J.; Theis, K.A. (Rheinische Braunkohlenwerke, AG, Co- 
logne, Germany). Feb 1984. NTIS, PC A21/MF AOl1. 
Order Number DE84003070. (CONF-830542—Vol.1). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

The Rheinische Braunkohlenwerke AG (Rheinbraun) is 
building a demonstration plant for the production of lignite-based 
synthesis gas employing the High-Temperature Winkler (HTW) 
process. The first line of this demonstration plant at the location of 
the Ville/Berrenrath coal conversion plant (near Cologne) is sched- 
uled to be commissioned in 1985 and, in continuation of the previ- 
ous R and D work, it is to prove the large-scale operational maturi- 
ty of the HTW process. Based on knowledge and experience from 
two commercial atmospheric Winkler gasifiers operated from 1956 
to 1964, Rheinbraun, together with Uhde company as engineering 
partner, is developing the HTW process technology with the em- 
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phasis on the following items: Gasification under pressure to in- 
crease the specific yield and to reduce compression energy required 
for subsequent chemical syntheses; increase in carbon conversion by 
partially recirculating the overhead-discharged dust; and gasifica- 
tion at elevated temperatures to improve the gas quality and to in- 
crease the degree of conversion. Rheinbraun’s efforts to optimize 
the process technology are reported. A pilot plant near Cologne 
was operated for 21,000 hours under test conditions; during 14,200 
hours more than 8800 metric tons of dry lignite have been gasified. 
In addition, apparatus development, plant design and the problems 
of handling solids and solid/gas mixtures are described, including 
coal and ash lock-hopper system, conveying systems for feeding the 
gasifier and for the cooling of hot solids, as well as the gasifier and 
the waste heat system. Planning and construction work for the 
demonstration plant is reported. 10 references, 11 figures. 


39222 rT ieee 1, pp 129-148) Applica- 
bility of the Westinghouse process or gasifying lignite coals. 
Ostheim, S.T.; Lecuaheehh, Bu D. : " (Weeden Electric 
Corp., Madison, PA). Feb 1984. NTIS, PC A21/MF AO1. 
Order Number DE84003070. (CONF-830542—Vol.1). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

Since the early 1970s, Westinghouse Electric Corporation 
has been engaged in the development of a pressurized, fluidized- 
bed, ash-agglomerating process for gasifying coals. The process was 
originally conceived as a means to provide an economical and reli- 
able fuel gas for gas turbines and fuel cells for power generation. 
During the early development stages of the process, it was deter- 
mined that the process was also well-suited to provide synthesis gas 
for chemicals and hydrocarbon synthesis, including synthetic natu- 
ral gas, methanol, liquid hydrocarbons, and ammonia. The develop- 
ment program has been vigorously pursued with resource support 
from W the Department of Energy and its precursors, 
and the Gas Research Institute. This work began in 1972 and has 
continued to the present with major emphasis on the pilot plant 
work being conducted at the Westin, Waltz Mill site near 
Pittsburgh, Pennsylvania. Since 1975, the pilot plant has been suc- 
cessfully operated in both air and oxygen-blown modes and at pres- 
sures up to 230 psig (1586 kPa). Over 8200 hours of hot operation 
has been logged on the pilot plant to demonstrate process feasibili- 
ty, development of an extensive database on a wide range of coais, 
and to test component hardware designs. The applicability of the 
Westinghouse process to handle friable high ash and high moisture 
lignite coals is discussed. The results of oxygen-blown pilot plant 
tests conducted during 1980 to 1982 with North Dakota and Texas 
lignites are reviewed. Process performance data, including fines re- 
cycle data, operational flexibility and reliability of the gasifier, as 
well as environmental considerations for gasifier effluent disposal 
are presented. 3 references. 


39223 (DOE/METC—84-13-Vol.1, pp 224-264) Coal 
gas desulfurization activities at Morgantown Energy Technol- 
ogy Center (METC). Grindley, T.; Kothari, V.P.; Pater, K. 
(Morgantown Energy Tech. Center, WV). Feb 1984. NTIS, 
PC A21/MF AOl. Order Number DE84003070. (CONF- 
830542—Vol.1). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

In recent years METC has been engaged in technology de- 
velopment to remove sulfur compounds from the product gas of 
coal gasification processes. The principal applications being consid- 
ered for the desulfurized gas are gas turbine and fuel cell combined- 
cycle systems. For the former, the extent of desulfurization re- 
quired is determined by acceptable environmental emissions, where- 
as, in the latter, the degree of sulfur removal is much more strin- 
gent because of the low fuel cell tolerance. Two main approaches 
to desulfurization have been pursued: (a) sulfur removal after water 
quenching by a liquid phase oxidation process (Stretford process) 
and (b) sulfur removal from hot raw gas by metal oxides or molten 
salts. A full-flow Stretford unit is installed at METC to desulfurize 
gas from a 24 t/d, high-pressure, low-Btu, fixed-bed gasifier. The 
METC unit is the first high-pressure application of a Stretford Unit 
directly coupled to a coal gasification system. A smaller (about on- 
tenth flow) metal oxide hot-gas desulfurization unit has been in- 
stalled in a side stream of the same gasifier. The unit consists of a 
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fixed-bed reactor containing zinc ferrite sorbent capable of remov- 
ing hydrogen sulfide to below 10 ppM(v) at 550° to 650°C. Per- 
formance data, as well as discussions on checkout testing, oper- 
ational difficulties, and the environmental problems encountered, 
are presented. A number of parallel projects and support studies 
funded by METC, in the area of hot-gas desulfurization have been 
and are being performed by various contractors. 37 references, 23 
figures, 3 tables. 


39224 (DOE/METC—84-13-Vol.1, pp 300-314) Elgin- 
Butler gasifier project: an operational progress report. Jones, 
E.J.; Hamilton, E.P. III; Snowball, R.F. Feb 1984. NTIS, 
PC A21/MF AO1. Order Number DE84003070. (CONF- 
830542—Vol.1). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

A unique 30 million Btuh traveling-bed sawdust gasifier 
design has been modified to gasify on-site lignite at Elgin-Butler’s 
brick plant east of Austin, Texas. The Company mines brick clay 
from open pits on a two thousand acre site where lignite, at a depth 
of fifteen feet, overlies the clay. Elgin-Butler Brick Company is 
currently completing the construction of this $1.5 million project 
that will convert their lignite overburden into a low Btu gas for 
firing two existing brick kilns to 2200°F (1024°C) at $3.10/M Btu. 
The current cost of natural gas is $4.50/M Btu and these two kilns 
consume enough natural gas to fuel a city of ten thousand popula- 
tion. Successful test operation of this synthetic fuel unit and its sub- 
sequent industrial application in firing brick will provide data for its 
adaptation to other industries such as lime kilns, chemical plants, 
paper mills, mini-steel mills, boilers, and other gas firing operations. 
The unit accomplishes gasification by a three-stage process consist- 
ing of (1) a drying and pyrolysis zone, (2) cracking of tars and 
other volatiles in a cyclone combustor, (3) and gasification of the 
remaining char. The low Btu gas then passes through a series of 
cyclonic separators and heat exchangers where particulates are re- 
moved and the gas temperature is reduced from 1600 to 600°F (871 
to 316°C). The low Btu-gas is pressurized to 28 inches water 
column (71 G/cm?) and piped to kiln burners. One kiln is in the 
final stage of modification for firing low Btu gas as the preferred 
fuel and natural gas as a back-up fuel. A high velocity mixing 
burner has been selected because of its successful adaptation to low 
Btu gas at a brick plant in Driefontein, South Africa in 1975. 


39225 (DOE/METC—84-13-Vol.2, pp 628-645) BCL 
process developed by NBCL. Nakako, Yukio; Hirokoh, No- 
buyoshi. (Nippon Brown Coal Liquefaction Co., Ltd., 
Tokyo, Japan). Feb 1984. NTIS, PC A22/MF AO1. Order 
Number DE84003071. (CONF-830542—Vol.2). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

The outline of BCL Process (Brown Coal Liquefaction 
Process) developed by Nippon Brown Coal Liquefaction Co., Ltd. 
(NBCL) and the philosophy for the technology development are 
described. An outline of the 50 tons per day Pilot Plant for the 
technology development of the process that is now under construc- 
tion in Morwell, Victoria, Australia is also described. BCL Process 
is a two-stage liquefaction technology, that is fitted to brown coals 
of low coalifiction, such as Australian (Victorian) brown coal. The 
process consists of New Slurry Dewatering section, Primary Hy- 
drogenation section, Solvent Deashing section, and Secondary Hy- 
drogenation section. The feature of the process is a two-stage lique- 
faction with HDAO Recycle, that involves Slurry Dewatering 
process and Solvent Deashing process. HDAO is a Hydrogenated 
Heavy Deashed Oil, gained in Secondary Hydrogenation, that has 
much donatable hydrogen. HDAO is used as a part of slurrying 
solvent of Primary Hydrogenation, that we call HDAO Recycle 
and it is effective for increasing oil yield and also for making the 
reaction conditions of Primary Hydrogenation milder. The mild re- 
action condition and higher oil yield are main sales points of the 
process. 50 T/D Pilot Plant is built in two sections: primary hydro- 
genation and auxiliary facilities; and secondary hydrogenation, sol- 
vent deashing and new slurry dewatering facilities. The first stage 
of 50 ton/d Pilot Plant will be completed in spring, 1984. The con- 
struction cost including both first and second sections is around 150 
MM USS and the plant is operated by 190 personnel. 7 references, 
7 figures, 3 tables. 
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39226 (DOE/METC—84-13-Vol.2, pp 646-667) Recent 
developments in indirect liquefaction technology. Schehl, 
R.R. (Pittsburgh Energy Tech. Center., PA). Feb 1984. 
NTIS, PC A22/MF AOl. Order Number DE84003071. 
(CONF-830542—Vol.2). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

The oil crisis in 1973 has rekindled worldwide interest in in- 
direct liquefaction technologies for the production of clean, high 
quality motor fuels from coal. The availability of new analytical 
methods and instrumentation for catalyst and product characteriza- 
tion, molecular sieve catalysts that allow tailoring of product distri- 
butions, and high-speed computers for computation and data acqui- 
sition has set the stage for revolutionary improvements in process 
design. A brief discussion of the historical development of this 60- 
year-old technology is followed by more detailed descriptions of 
the process used in South Africa; Mobil processes, based on their 
novel zeolite catalyst that are at the commercialization stage; and 
promising new applications that are in the R & D pipeline. 23 refer- 
ences, 5 figures, 4 tables. 


39227 (DOE/METC—84-13-Vol.2, pp 668-682) Catalyt- 
ic activity and selectivity of metal oxides and complex oxides 
for liquefaction of bituminous coal and lignite. Tanabe, K.; 
Hattori, H.; Yamaguchi, T.; Lizuka, T.; Sanada, Y.; Yo- 
koyama, S.; Yokono, T. (Hokkaido Univ., Sapporo, Japan). 
Feb 1984. NTIS, PC A22/MF A0Ol. Order Number 
DE84003071. (CONF-830542—Vol.2). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). : 

The present work was initiated to learn more about the 
nature and function of active catalysts for coal liquefaction and to 
develop new types of efficient catalysts. For this purpose, recent 
knowledge about the effects of mixing various metal oxides and cat- 
alyst preparation on catalytic activity and selectivity has been uti- 
lized. More than thirty kinds of metal oxides and complex oxides 
containing molybdenum and/or iron have been prepared by differ- 
ent methods and the catalytic activity and selectivity for coal lique- 
faction and hydrocracking of model compounds of coal examined 
by a high pressure differential thermal analytical method, autoclave 
experiments, and a high pressure flow method. Coals tested were 
Akabria, Taiheiyo, and Big Brown. Model compounds of coal used 
are diphenylmethane, diphenyl ether, and benzyl phenyl ether. Spe- 
cific results are given for the activity and specificity of the better 
catalysts with each coal. Since the catalytic activity changes de- 
pending on the rank of the coal, the relation between the activity 
and the rank of coal is discussed. Finally, the function of catalyst is 
discussed on the basis of the study on the hydrocracking, cracking, 
hydrogenation, and dehydrogenation of model compounds of coal. 
Main conclusions are that hydrogen activity of catalyst plays a role 
for the cleavage of C-O bonds, while acidic property of catalysts 
plays an important role for the cleavage of C-C bonds. 13 refer- 
ences, 3 figures, 4 tables. 


39228 (DOE/METC—84-13-Vol.2, pp 683-695) Hydro- 
gen sulfide, iron sulfide, and sulfur in the promotion of lique- 
faction. Stenberg, V.I.; Hei, R.; Ogawa, T.; Sweeny, P. 
(Univ. of North Dakota, Grand Forks). Feb 1984. NTIS, 
PC A22/MF A0Ol. Order Number DE84003071. (CONF- 
830542—Vol.2). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

Diphenylmethane is rapidly converted into 12 products to- 
gether with a polymer within 30 minutes when heated with Sz at 
425°C. The yields of polymeric products increased with increasing 
temperature and amounts of Ss. Tetraphenylethylene was the prin- 
cipal product in the initial stages of the reaction with benzene, tolu- 
ene, and thiophenol appearing later. With the added presence of 
HS, the reaction rate of Ss with diphenylmethane was retarded, 
the amounts of tetraphenylethylene and polymer formed were re- 
duced and the thiophenol and toluene yields were increased. In 
order to define the roles of H2S and pyrrhotite in high temperatures 
employed for normal coal liquefaction, the diphenylemethane hy- 
drocracking with He and H2-HeS was carried out with and without 
pyrrhotite. H2S promotes the diphenylmethane hydrocracking with 
HS both in the presence of pyrrhotite, and the reaction is depend- 





ent upon the H2S pressure in both instances. It is also dependent on 
the Hz pressure when pyrrhotite is present. The results are inter- 
preted in terms of H2S acting as a hydrogen transfer catalyst. 22 
references, 1 figure, 6 tables. 


39229 (DOE/METC—84-13-Vol.2, pp 736-752) Conver- 
sion of coal to gases to liquids using supercritical water. 
Deshpande, G.V.; Holder, G.D.; Gopal, J.; Wender, I 
(Univ. of Pittsburgh, PA). Feb 1984. NTIS, PC A22/MF 
A01. Order Number DE84003071. (CONF-830542—Vol.2). 
Contract FG22-81PC40800. 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

An experimental apparatus is developed for the injection of 
coals into supercritical water. The supercritical water appears to 
act as both a solvent and reactant in the conversion of coals to 
gases and liquids. Experiments were done with German brown 
coal, lignite, and bituminous coal at both subcritical and supercriti- 
cal densities. The effects of reaction time, supercritical density and 
coal rank are considered. The process of injection is very important 
as significantly lower yields of gas and liquids were obtained when 
coal was mixed with water prior to heating and water to its critical 
temperature. In the runs where coal was injected into preheated su- 
percritical phase, as long as the density of the supercritical phase is 
close to the critical density (0.31 g/cc) the THF insolubles lie in 
the range of 25 to 30 pct. Although the system pressure can be 
brought to critical conditions by having the operating temperature 
above the critical temperature, the THF insolubles increase to as 
high as 60 pct when the density is brought down from critical to 
around 0.16. The chief gaseous product is COs in all the cases. The 
amount of gaseous products formed show an increase with either 
an increase in temperature or in the density of the supercritical 
fluid phase. The results obtained are preliminary, but they do pro- 
vide some insight. The conversion of low-rank coals to liquids by 
injecting coal into supercritical water is dramatically higher than 
the amount of liquids obtained when the coal is added to ambient 
water with subsequent heating of the slurry. This is an appealing 
result since no added hydrogen is required. We are doing further 
studies at higher densities to ascertain what the upper limit on 
yields is. We will also investigate higher rank coals and do a more 
thorough liquids analysis in future runs. 17 references, 6 figures, 6 
tables. 


39230 (DOE/OR/03054—2-Suppl., pp 1-17) Character- 
ization of ash concentrate solids: design of solids 
equipment. O'Leary, J.R. Jun 1984. NTIS, PC A03/MF 
AO1. Order Number DE84015107. 

In SRC-I quarterly technical report: supplement, October- 
December 1980. 

Temperature, hold time, SRC content and deashing solvent 
content may affect the flowability of the ash concentrate solids. To 
better understand the effects, flow characterization studies were 
made by Jenike and Johanson, Inc. The results form the basis for 
the design of the Ash Concentrator and storage facilities for the 
Demonstration Plant. Ash concentrate samples, consistent with 
SRC recoveries ranging from 65% to 80% in the Critical Solvent 
Deashing (CSD) Process, were tested at temperatures from ambient 
to 550°F and at storage times up to 3 days. The flowability tests 
showed that the ash concentrate is sensitive to temperature and 
storage time when the SRC content of the solids is high (i.e., low 
SRC recovery in CSD Process). Increasing either the temperature 
or the storage time will increase the strength of the material, conse- 
quently requiring larger critical openings to assure solids flow. The 
critical angles required for flow are very steep at all temperatures. 
Ash concentrate samples corresponding to 80% SRC recovery 
were more free-flowing and much less sensitive to temperature. 
Jenike and Johanson, Inc. (J and J) strongly recommend that the 
ash concentrate be handled in mass flow bins regardless of the tem- 
perature or storage time. This means that the bins should be de- 
signed so that the entire contents is in motion whenever any materi- 
al is withdrawn from the outlet. The critical openings and angles 
required to maintain mass flow in a hopper were determined at all 
the conditions tested. Hopper designs for the Ash Concentrator and 
storage vessels were recommended based on the results for the high 
SRC samples. The design of the Ash Concentrator will be tested at 
Wilsonville under actual operating conditions. 
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39231 (DOE/OR/03054—2-Suppl., pp 107-117) Impact 
of SRC recycle on commercial design. Kang, D.; Givens, 
E.N. Jun 1984. NTIS, PC A03/MF A0O1. Order Number 
DE84015107. 

In SRC-I quarterly technical report: supplement, October- 
December 1980. 

This program was initiated to answer questions regarding re- 
cycle of SRC in the SRC-I Demonstration Plant. The major objec- 
tive was to determine if, when necessary, solvent yield could be in- 
creased by recycling SRC to keep the plant in solvent balance. In 
this program the impact of SRC recycle on the SRC-I plant design 
has been studied using Air Products’ Coal Process Development 
Units (CPDU). Mixtures of coal, SRC and solvent were processed 
under simulated Demonstration Plant conditions - 840°F, 2000 psig, 
40-min residence time and 20 M scf feed hydrogen gas rate per ton 
of coal - as well as at 780°F. Results have shown that the presence 
of both light and heavy SRC in the feed increased the oil formation 
from Kentucky No. 9 coal at the expense of SRC products. In- 
creasing the concentration of either light or heavy SRC in the feed 
solvent from 15% to 25% further increased the oil yield. The pres- 
ence of either LSRC and HSRC in the feed drastically decreased 
the optimal process temperature and enhanced the uptake of molec- 
ular hydrogen, reducing the importance of hydrogen content in the 
feed solvent. However, at Demonstration Plant conditions (840°F), 
hydrogen consumption was higher with addition of LSRC and 
HSRC because of the increased light gas formations. All the results 
from the SRC recycle study thus far have been based on single pass 
runs in the CPDU, although actual plant conditions will involve 
continuous recycle of SRC/solvent in a closed loop. Most of FY 
‘81 process runs are programmed to evaluate the recycling of SRC 
materials based on multiple passes of solvent/SRC materials to 
reduce or eliminate uncertainties associated with the transient single 
pass run conditions. 5 tables. 


39232 (DOE/OR/03054—5-Suppl., pp 21-35) Large- 
scale dissolver cold-flow modeling. McDermott, W.T.; Ying, 
D.H. Jun 1984. NTIS, PC A03/MF A01. Order Number 
DE84015103. 

In SRC-I quarterly technical report. Supplement, July-Sep- 
tember 1981. 

The coal liquefaction dissolver column will be designed so 
that the gas/liquid mass-transfer rate will not control the rate of 
hydrogen consumption. Experimental evidence from the Wilson- 
ville Pilot Plant and theoretical predictions developed from cold- 
flow-derived correlations suggest that hydrogen consumption will 
not be controlled by the gas/liquid transfer rate. In addition, the 
mass transfer coefficient should be measured directly in a large 
vessel designed comparably to the dissolver, which will consider- 
ably increase confidence in the scale-up design. APCI will test the 
design for solids removal to control solids loading in the laboratory 
reactor. In addition, the demonstration plant dissolver design in- 
cludes a large (2-ft-diameter), single inlet that will be tested for the 
first time. For this simulation study, a 1-ft-diameter inlet to a 6-ft 
diameter x 25-ft-tall metal column has been constructed. Seven pro- 
spective column internal i to disperse the gas’ phase 
and to generate fine bubbles will be tested. The piping layout simu- 
lates the interstage from the first dissolver to the second dissolver 
in series. A transparent section will be installed in this section in 
order to see the gas/slurry flow pattern. Also a U-shaped, 180- 
degree turn incorporating a transparent horizontal pipe section will 
be included so that this section can be observed. During this report- 
ing period, researchers at APCI constructed a 3-in.-i.d. Plexiglas 
piping system to investigate the dynamic characteristics of flow 
through the inlet piping leading to the column. 6 references, 6 fig- 


39233 IE /OR/03054—5-S) Pp 37- = — of 
SRC ape pam kee D Givens, E.N. 


recycle on commercial 
Jun 1984. NTIS, PC A03/ MIF AOL, 
DE84015103. 

In SRC-I quarterly technical report. Supplement, July-Sep- 
tember 1981. 

Studies were initiated to explore the effect of SRC recycle 
on the SRC-I plant design to determine whether or not recycling 
SRC could increase solvent yield. Mixtures of Kentucky No. 9 
coal, SRC, and solvent were processed in Air Products’ coal proc- 


Order Number 
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development unit (CPDU) under simulated demonstration plant 
conditions of 840°F dissolver temperature, 2000 psig pressure, 40 
min residence time, and 20,000 standard cubic feet (scf) hydrogen 
gas rate per ton of coal. SRC materials used in this study included 
both light and heavy SRC (LSRC and HSRC) that were produced 
from the Kerr-McGee solvent deashing unit in the Wilsonville Pilot 
Plant. Results, based on a single-pass run through the CPDU, show 
that adding either LSRC or HSRC to the coal feed enhances oil 
yield from coal at the expense of SRC yield. Moreover, the pres- 
ence of SRC effectively decreased the optimal process temperature 
below normal operating conditions. At the same process severity 
(oil make) during SRC recycle, hydrogen consumption decreased 
substantially due to suppressed light hydrocarbon gas formation. 
Under these milder conditions, sulfur content in the SRC products 
increased slightly. Multiple-pass recycle runs should be studied fur- 
ther to determine meaningful data for studying SRC materials, es- 
pecially data for oils, SRC yields, and sulfur contained in SRC. 1 
figure, 7 tables. 


39234 (DOE/OR/03054—S-Suppl., pp 55-63) Wilson- 
ville technical support plan. Weiner, S.C. Jun 1984. NTIS, 
PC A03/MF AO1. Order Number DE84015103. 

In SRC-I quarterly technical report. Supplement, July-Sep- 
tember 1981. 

Operation of the Wilsonville SRC Pilot Plant serves the vital 
role of technical support required to ensure the success of the SRC- 
I Demonstration Plant project. To guarantee that future needs are 
proposed, reviewed, approved, and implemented, a Wilsonville 
Technical Support Plan has been formulated by ICRC Engineering 
Technology. Most of the programs included in the plan are dis- 
cussed in the main volume of the SRC-I Quarterly Technical 
Report, July-September 1981. Three of the programs were believed 
to be proprietary, but have now been released for publication, and 
are discussed here. 


39235 (DOE/OR/03054—7-Suppl., pp 1-20) Particle 
size and bulk density of K-MAC. O'Leary, J.R. Jun 1984. 
NTIS, PC A03/MF AO1. Order Number DE84015105. 

In SRC-I quarterly technical report. Supplement, January- 
March 1982. 

Samples of Kerr-McGee ash concentrate (K-MAC) from 
Wilsonville were recently analyzed at Air Products’ Linwood Lab- 
oratory and at GKT to determine the magnitude and cause of parti- 
cle size and bulk density variations resulting from the following 
process operations: Normal 3-day run at steady operating condi- 
tions; different runs, including low-SRC-recovery operation; runs 
made with and without deashing solvent (DAS) injection; and runs 
using different ash concentrators. The following conclusions can be 
drawn from the studies: The particle size variation over a 3-day 
period at constant conditions is small and within the accuracy of 
the sampling and analytical methods; different runs exhibit substan- 
tial variations in particle size and bulk density; the particle size in- 
creases as the percent cresol insolubles in the K-MAC increase; in- 
jecting DAS upstream of the letdown valve reduces the particle 
size of the K-MAC; the effect of the letdown vessel on K-MAC 
particle size is inconsistent; the compacted bulk density of the K- 
MAC (0.36 to 0.72 g/cm®*) is roughly proportional to the particle 
size; the extremes of particle sizes are consistent with the range pre- 
viously given to GKT for design purposes; and the particle size 
measured by the GKT wet sieve technique is much finer than the 
particle size measured by the APCI Wet Microtrac technique for 
the same K-MAC samples. 1 reference, 5 figures, 9 tables. 


39236 (DOE/OR/03054—7-Suppl., pp 21-40) Impact of 
SRC recycle on plant design. Kang, D.; Ying, H.S. Jun 1984. 
NTIS, PC A03/MF AOl1. Order Number DE84015105. 

In SRC-I quarterly technical report. Supplement, January- 
March 1982. 

ICRC is conducting an experimental program to examine the 
effect of recycling solvent-refined coal (SRC) on dissolver perform- 
ance under various process conditions. In addition, the program is 
attempting to develop accurate recycle-run data required to deter- 
mine solvent balance during integrated recycle runs. The program 
was initiated to expand the existing data base on the effect on lique- 
faction of recycling light SRC (LSRC) and to determine the impact 
on the design and operation of the SRC-I Demonstration Plant. 
The program continues work from an earlier study in which a 
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closed-loop experiment, designed to accurately measure solvent bal- 
ance, was not completely successful because of the poor perform- 
ance of the recycle still. A numerical simulation of SRC recycle 
using the sequential kinetic model has been conducted. The results 
of this study indicate that the rate constants developed from the 
base-line data set for no SRC recycle are inadequate to describe the 
SRC recycle data. The model underestimates the preasphaltene 
yield but overestimates the asphaltenes yield. Although the model 
also predicts that oil yield strongly depends on process tempera- 
ture, this prediction conflicts with the experimental results. There- 
fore, an experimental plan for future LSRC recycle runs has been 
restructured to cover broader experimental conditions. 4 references, 
10 figures, 4 tables. 


39237 (DOE/OR/03054—8-Suppl., pp 1-43) Slug-fre- 
quency confirmation study. McDermott, W.T.; Ying, D.H.S. 
Jun 1984. NTIS, PC A05/MF A0Ol. Order Number 
DE84015102. 

In SRC-I quarterly technical report. Supplement, April-June 
1982. 

ICRC has completed a cold-flow fluid dynamic study of the 
process flow within the SRC-I Demonstration Plant preheater coils. 
The preheater transports and heats a multiphase mixture of coal, 
solvent, and hydrogen from the slurry preparation area to the dis- 
solver. The current preheater design includes a 6.8-in. inside-diame- 
ter pipe that is inclined 1 degree upward in the direction of flow. 
The rate at which heat is transferred into the process mixture from 
the firebox is calculated from a model that presumes the existence 
of slug flow within the tubes. (Stratified rather than slug flow 
would lead to coking and create highly nonuniform circumferential 
heating of the tubes.) Accurate predictions of preheater flow char- 
acteristics will ensure a successful design that is based on the heat- 
transfer rate, pressure drop, and fluid residence time, which are in- 
fluenced strongly by characteristics of the flow within the tubes. 
The results of the flow-regime transition study provide strong evi- 
dence that a slug-flow regime will be present in the SRC-I preheat- 
er tubes. The correlations developed in this work describe well the 
slug-flow behavior in near-horizontal tubes. Slug frequency, which 
is a key element in controlling the heat transfer rate, can be estimat- 
ed from the Taitel/Dukler correlation for high flow rates in near- 
horizontal pipes. In addition, although the modified entrance to the 
test tubing succeeded in producing a higher slug frequency, the ar- 
tificially generated slugs decayed gradually downstream until the 
natural frequency value was approached. Unless periodic interrup- 
tions are installed in the preheater tubes, the heat-transfer rate will 
be governed by the natural slug frequency. 10 refrences, 23 figures, 
5 tables. 


39238 (DOE/OR/03054—8-Suppl., pp 45-95) Rheology 
and stability of SRC residual fuel oils. Tewari, K.C.; Persico, 
P.J.; Lennon, D.R. Jun 1984. NTIS, PC A05/MF AOl1. 
Order Number DE84015102. 

In SRC-I quarterly technical report. Supplement, April-June 
1982. 

Air Products is conducting a laboratory evaluation for ICRC 
to characterize the rheology and stability of various solvent-refined 
coal (SRC) residual fuel oils. SRC residual oils are defined as ho- 
mogeneous, single-phase blends of SRC distillate oils (400 to 850°F 
boiling range) and solid SRC, which is the 850°F* boiling range 
products derived from the first and second stages of the SRC-I coal 
liquefaction process. To date, Air Products has investigated viscosi- 
ty of various compositions of SRC residual oils as a function of 
temperature. Correlating viscosity of heavier-grade industrial fuel 
oils with temperature is important, because the correlations indicate 
the relative ease of pumping and atomizing the oil. ICRC’s rheolo- 
gy and stability program is designed to correlate viscosity and tem- 
perature of various blends of SRC residual oils prepared in the lab- 
oratory. Resulting profiles of viscosity, temperature, and composi- 
tion will support future investigations designed to evaluate the po- 
tential of these residual oils as substitutes for No. 6 fuel oil. The 
variations of viscosity with temperature were determined for vari- 
ous combinations of the listed SRC materials. 9 references, 8 fig- 
ures, 33 tables. 





39239 (DOE/OR/03054—17-Suppl., pp 1-53) Rheology 
and stability of SRC residual fuel oils. Final report. Tewari, 
K.C. Jun 1984. NTIS, PC A04/MF A0O1. Order Number 
DE84015100. 

In SRC-I quarterly technical report. Supplement, January- 
March 7 

Air Products has completed a laboratory evaluation charac- 

terizing the rheology and storage stability of various SRC residual 
fuel oils. Initial studies determined that molecular weight of the 
SRC residual-oil components is the main factor in determining the 
viscosity of the final SRC residual-oil blends. These studies also de- 
termined the optimum blend compositions allowing the oils to be 
handled by conventional fuel handling equipment. A second series 
of studies revealed that storage of blends in air increased viscosity 
compared to blends stored under nitrogen. However, a blend stored 
in air for 60 days at 150°F would require a pumping temperature 
only about 10°F higher than that specified for an unaged blend. It 
was further determined that some loss of volatiles occurs with 
high-temperature storage in air or nitrogen. Other studies revealed 
the following: Excepting blends of HSRC and 2nd-stage liquids, 
SRC residual-oil blends have viscosity/temperature characteristics 
that permit their use as a No. 6 Fuel Oil substitute using conven- 
tional fuel handling equipment; complete solubilization of HSRC to 
form single-phase blends with 2nd-stage middle and heavy oils re- 
quires the addition of Ist-stage liquids; the viscosity characteristics 
of SRC residual oils depend on solvent boiling range, the type and 
amount of solid dissolved in the blend, and the heteroatom content; 
long-term storage under air in a closed system at 150°F adversely 
affects the stability of No. 6 Fuel Oil and HSRC residual oils, but 
has very little effect on TSL SRC residual oils; and long-term stor- 
age stability of HSRC residual oils is comparable to that of No. 6 
Fuel Oil. 2 references, 8 figures, 33 tables. 


39240 (DOE/OR/03054—17-Suppl., pp 55-74) Effect of 
asphaltene-rich solvent on coal liquefaction. Kang, D.; 
Givens, E.N. Jun 1984. NTIS, PC A04/MF AO1. Order 


Number DE84015100. 

In SRC-I quarterly technical report. Supplement, January- 
March 1983. 

A comparison of coal liquefaction results using conventional 
straight solvent and asphaltene-rich light SRC solvent revealed that 
LSRC: Increased oil yields at favorable reaction conditions, i.e., at 
lower temperatures and longer residence times; induced severe ret- 
rograde reactions at higher temperatures, resulting in a significant 
loss in conversion; increased hydrogen consumption selectivity 
index [oil yield/(H2 consumption)/sup 1/2/] at favorable condi- 
tions; and increased light gaseous products at a higher reaction tem- 
perature. 11 figures, 4 tables. 


(DOE/OR/03054—19) SRC-I Demonstration 
Plant Analytical Laboratory. Final technical report. Hamil- 
ton, R.F.; Klusaritz, M.; Maroulis, P.J.; Moyer, J.D.; Parees, 
D.M.; Skinner, R.W.; " Sydlik, EB; Tewari, K.C.; Tiedge, 
W.F.; Znaimer, S. (Air Products and Chemicals, "Inc., Al- 
lentown, PA (USA); International Coal Refining Co., Allen- 
town, PA (USA)). 1983. Contract AC05-780R03054. 
304p. NTIS, PC Al4/MF A0Ol; 1; GPO Dep. Order 
Number DE84015766. ~ 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report describes planning and methods development ac- 
tivities to establish an SRC-I Coal Liquefaction Demonstration 
Plant analytical laboratory. Laboratory requirements are listed and 
methods qualification/development activities are described for the 
following areas: microanalytical carbon, hydrogen, chlorine, nitro- 
gen, and sulfur procedures; ash determination; GC/MS and GC/ 
FID analyses; metals ‘analyses; and GC-simulated distillation. 2 ref- 
erences, 64 figures, 108 tables. 


39242. : (DOE/OR/03054—26-Suppl., pp 1-32) Effects of 
staged vessels on dissolver performance. Sivasubramanian, R.; 
Givens, E:N. Jun 1984. NTIS, PC A0O5/MF AOl. Order 
Number DE84015097. 
In SRC-I quarterly technical report: supplement, April-June 
1983. 
Results from operating with Kentucky No. 9 Mulford coal at 
residence times from 20 to 60 min and temperatures from 780 to 
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840°F showed that oil yields were directly affected by reaction 
time, but were relatively insensitive to temperature. Both hydrocar- 
bon gas yield and hydrogen consumption increased with tempera- 
ture and residence times, whereas conversions to pyridine solubles 
were largely unaffected and preasphaltene yields decreased. Quali- 
tatively, the data support a series reaction mechanism, although ad- 
ditional data are needed to confirm this. Data on Mulford coal gen- 
erated in series reactors under staged-temperature conditions, in 
which the first reactor was operated either at 780 or 810°F and the 
second at 840°F, agree with results observed previously under simi- 
lar conditions on Lafayette coal. When the first reactor was operat- 
ed at a lower temperature, the oil yields improved compared to 
when both reactors operated at the same temperature. The hydro- 
carbon gas yields and hydrogen consumption were lower in the 
staged-temperature mode than in an isothermal mode. Reducing the 
hydrogen feed rate to the first dissolver by partitioning the total 
hydrogen feed between the front end of the reaction train and the 
second dissolver may have a detrimental effect on product yields. 
Data at 20-min residence times, with a 50% hydrogen feed rate 
(15,000 scf of hydrogen per ton of coal), showed a 5% decrease in 
oil yield and a 2% decrease in pyridine conversion. If the reduced 
hydrogen feed rate allows the retrograde reactions to increase, this 
may result in an undesirable product slate. 2 references, 9 figures, 
11 tables. 


39243 (DOE/OR/03054—26-Suppl., pp 33-73) Large- 
scale dissolver cold-flow Final McDermott, 
W.T.; Ying, D.H.S. Jun 1984. NTIS, PC A05/MF AO0Ol1. 
Order Number DE84015097. 

In SRC-I quarterly technical report: supplement, April-June 
1983. 

APCI has completed studies directed specifically at provid- 
ing fluid dynamic data for the design of the SRC-I Demonstration 
Plant dissolvers. Studies on gas/liquid contact for the air/water 
(two-stage) system were completed. Batch (zero liquid velocity) 
studies of gas holdup, mass transfer coefficient, and approximate ef- 
fective bubble size were completed for each internal tested. Gas 
holdup studies with liquid flow were also completed for the cases 
of no internals and of gas spargers combined with the 2-ft-diam 
target plate. Finally, liquid axial dispersion studies were completed 
for the gas sparger/2-ft target plate configuration under batch con- 
ditions. The results indicate an increase in the measured gas holdup 
for those instances in which gas flow was supplied by the sparger 
tubes. For all other internal configurations, the measured holdup 
was lower. Similarly, the measured volumetric mass transfer coeffi- 
cient increased only in cases in which gas flow was supplied by the 
sparger tubes. The measured mass transfer coefficients were lower 
for all the other internal The measured liquid axial 
dispersion coefficients obtained for the spargers/2-ft plate configu- 
ration were an order of magnitude larger than those measured in a 
1-ft-diam column in a separate research program. Bubbles were ap- 
proximately 1/4-in. in effective diameter, and were accompanied by 
larger bubbles frequently approaching inlet diameter size. The 
smaller bubbles were invariant in size among the internal geome- 
tries tested; only the larger bubbles were affected by the internals. 
10 references, 21 figures, 3 tables. 


39244 (DOE/OR/03054—34) Rexnord solidification test. 
Zanikos, I.J.; Longaker, W. F.; Firley, J.A.; Bodamer, C.H. 
(International Coal R ‘Co., Allentown, PA (USA); 
Catalytic, Inc.; Philadelphia, PA (USA); Air Products and 
Chemicals, Inc., Aare, PA (USA)). Aug 1983. Con- 
tract AC05-780R03054. 117p. NTIS, PC A06/MF AOI; 1; 
GPO Dep. Order Number DE84015767. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Heat balances around Rexnord solidifier were calculated 
using data obtained from its operation at the Wilsonville Advanced 
Coal Liquefaction Facility. In addition, a HEAF fume removal 
system was tested on the exhaust from the solidifier hood. The ma- 
terials collected in the fume sampling apparatus were analyzed for 
boiling point range and identifiable components using gas chroma- 
tography/mass spectroscopy (GC/MS). Several hydrocarbons cov-" 
ering a wide boiling range were identified. 2 references. 
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39245 (DOE/OR/03054—35) Effects of staged vessels on 
dissolver performance. Internal R and D final report. Sivasu- 
bramanian, R.; Givens, E.N. (International Coal Refining 
Co., Allentown, PA (USA)). Sep 1983. Contract AC05- 
780R03054. 67p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
Order Number DE84015901. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report summarizes the work conducted under ICRC’s 
Program Area 12.1.7, on the effects of staged vessels on dissolver 
performance. Results showed that operating the dissolvers in series 
decreased the preasphaltenes yield. From a process viewpoint, this 
should increase the amount of recoverable product, because recov- 
ery from the plant's critical solvent deashing unit will increase 
when preasphaltene content decreases. Neither conversion nor oil, 
asphaltene, or gas yields were affected by reactor configuration. 
Process data taken at residence times from 20 to 60 min and tem- 
peratures from 780 to 840°F showed that oil yields were directly 
affected by reaction time, but relatively insensitive to temperature. 
Operating the dissolvers at staged temperatures may have some po- 
tential advantages. For Lafayette Kentucky # 9 coal, operating the 
first dissolver at 810°F and the second at 840°F, agreed with the 
results observed under similar conditions on Lafayette coal. By op- 
erating the first reactor at a lower temperature, the oil yields were 
improved, compared to operating both reactors at the same temper- 
ature. The hydrocarbon gas yields and hydrogen consumption were 
lower in the staged-temperature than in the isothermal mode. 8 ref- 
erences, 9 figures, 26 tables. 


39246 (DOE/OR/03054—36) LC-finer catalyst testing. 
Final report. Garg, D.; Bronfenbrenner, J.C. (International 
Coal Refining Co., Allentown, PA (USA)). 1983. Con- 
tract AC05-78OR03054. 99p. 
GPO Dep. Order Number DE84015762. 

The activity and aging rate of modified Shell 324 Ni-Mo-Al 
catalyst were studied in ICRC’s process development unit (PDU) 
under SRC-I Demonstration Plant hydroprocessing conditions. The 
studies determined variations in SRC conversion, hydrocarbon gas 
production, hydrogen consumption, and heteroatom removal at 
both constant and increasing reaction temperatures. Samples of 
spent catalyst were analyzed to ascertain the reasons for catalyst 
deactivation. Finally, the PDU hydroprocessing results were com- 
pared with those generated at Lummus and Wilsonville pilot plants. 
14 references, 25 figures, 16 tables. 


39247 (DOE/OR/03054—59) Integration report for 


SRC-I post-baseline environmental R an . Yen, A.F. 
(International Coal Refining Co., Allentown, PA (USA)). 
Jun 1984. Contract AC05-780R03054. 204p. NTIS, PC 
A10/MF A0Ol1; 1; GPO Dep. Order eaaier DE84015867. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Baseline Design for the wastewater treatment/reuse and 
solid-waste handling and disposal systems for the SRC-I Demon- 
stration Plant was completed in 1982. Because of the ambitious con- 
struction schedule contemplated at that time, the design was not 
based on comprehensive design data. Consequently, since submis- 
sion of the Baseline, ICRC has been generating experimental data 
to confirm and/or refine the Baseline Design. This report integrates 
all the environmental research and development (R and D) data 
generated during that period by many different R and D programs. 
41 references, 29 figures, 32 tables. 


39248 (DOE/OR/03054—61-Vol.1) Development of 
SRC-I product analysis. Volume I. Summary report with Wil- 
sonville facility analytical/sampling procedures. Schweigh- 
ardt, F.K.; Kingsley, 1.S.; Cooper, F.E.; Kamzelski, A.Z.; 
Parees, D. M. (International Coal Refining Co., Allentown, 
PA (USA); Air Products and Chemicals, Inc., Allentown, 
PA (USA)). Sep 1983. Contract AC05-780R03054. 141p. 
NTIS, PC A07/MF AOl1; 1; GPO Dep. Order Number 
DE84015902. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

International Coal Refining Company (ICRC) conducted 
two research programs to develop analytical procedures for charac- 


NTIS, PC A0O5/MF AOI; — 


terizing the feed, intermediates, and products of the proposed SRC- 
I Demonstration Plant. This three-volume report presents the re- 
sults from Program 12.1.10, which dealt with the development of 
SRC-I product analysis. The report contains individual research re- 
ports previously published in ICRC quarterly reports. Topics cov- 
ered are: (1) a discussion of all Wilsonville, Alabama Pilot Plant 
material balance analyses; (2) comparisons of various solvent ex- 
traction and distillation procedures for product fractionation; (3) a 
discussion of gas chromatography (GC) simulated distillation, GC 
analysis of product gases, and elemental analyses; and (4) a discus- 
sion of solvent quality and analytical testing that may aid in solvent 
characterization. A major observation from the program is that 
standard analytical methods must be defined and assigned statistical 
error limits of precision and reproducibility early in development. 
Comparing all SRC-I data or data from different processes is com- 
plex and expensive if common data correlation procedures are not 
followed. ICRC recommends that processes be audited analytically 
and statistical analyses generated as quickly as possible, in order to 
quantify process-dependent and -independent variables. 15 refer- 
ences. 


39249 (DOE/OR/03054—61-Vol.2) Development of 
SRC-I product analysis. Volume 2. Evaluation of analytical 
techniques for SRC-I characterization, recycle solvent studies, 
and product fractionation studies. Schweighardt, F.K.; 
Kingsley, I.S.; Cooper, F.E.; Kamzelski, A.Z.; Parees, D.M. 
(International Coal Refining Co., Allentown, PA (USA); 
Air Products and Chemicals, Inc., Allentown, PA (USA)). 
Sep 1983. Contract AC05-78OR03054. 329p. NTIS, PC 
A15/MF A01; 1; GPO Dep. Order Number DE84015903. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A data analysis was performed to determine the relationship 
between the Wilsonville Solvent Quality test result and SRC lique- 
faction process parameters. The data base studied covers the years 
1979 to 1982, Wilsonville runs 133 to 234. Only process-defined ma- 
terial balance data sets were included to best represent steady-state 
operation. Each material balance period provided 48 variables from 
which common process conditions were selected by imposing a 
range of acceptable deviations from a norm, e.g., a reactor hydro- 
gen pressure of 2000 +- 100 psi. Data for all variables vs. solvent 
quality were plotted, and in some cases variables were compared 
with each other to determine common trends, e.g. gas production 
vs. hydrogen consumption. The plotted data produced no discerni- 
ble trends. Separating the data by coal type (mine location) and 
identifying common process conditions with coal types still provid- 
ed no absolute correlations with solvent quality. However, the 
effect of the weight percent pyrite present in the feed coal pro- 
duced a consistent trend. A coal containing more than 1.2% pyrite 
and less than 0.1% sulfate sulfur yielded results in which any one 
correlation would cluster about a central point. It was observed 
that, on average, Kentucky Fies and Pyro mine coal and Indiana V 
coal clustered together, while Kentucky Lafayette and Dotiki mine 
coals clustered together. These data point clusters for the variables 
tested were nearly independent of reactor pressure, space rate, and 
temperature. One unusual observation of all the data points, inde- 
pendent of process conditions, was that at each change of feed coal, 
the sum of hydrocarbon and heteroatom gas production was great- 
est for the first 30 days, after which gas production reached a 
steady state dependent on process conditions, primarily tempera- 
ture. 


39250 (DOE/OR/03054—61-Vol.3) Development of 
SRC-I product analysis. Volume 3. Documentation of proce- 
dures. Schweighardt, F.K.; Kingsley, I.S.; Cooper, F.E.; 
Kamzelski, A.Z.; Parees, D.M. (International Coal Refining 
Co., Allentown, PA (USA); Air Products and Chemicals, 
Inc., Allentown, PA (USA)). Sep 1983. Contract AC05- 
78OR03054. 157p. NTIS, PC A08/MF A0Ol1; 1; GPO Dep. 
Order Number DE84015898. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This section documents the BASIC computer program writ- 
ten to simulate Wilsonville’s GC-simulated distillation (GCSD) re- 
sults at APCI-CRSD Trexlertown. The GC conditions used at 
APCI for the Wilsonville GCSD analysis of coal-derived liquid 





samples were described in the SRC-I Quarterly Technical Report, 
April-June 1981. The approach used to simulate the Wilsonville 
GCSD results is also from an SRC-I Quarterly Technical Report 
and is reproduced in Appendix VII-A. The BASIC computer pro- 
gram is described in the attached Appendix VII-B. Analysis of 
gases produced during coal liquefaction generates key information 
needed to determine product yields for material balance and proc- 
ess control. Gas samples from the coal process development unit 
(CPDU) and tubing bombs are the primary samples analyzed. A 
Carle gas chromatographic system was used to analyze coal lique- 
faction gas samples. A BASIC computer program was written to 
calculate the gas chromatographic peak area results into mole per- 
cent results. ICRC has employed several analytical workup proce- 
dures to determine the amount of distillate, oils, asphaltenes, preas- 
phaltenes, and residue in SRC-I process streams. The ASE proce- 
dure was developed using Conoco’s liquid column fractionation 
(LC/F) method as a model. In developing the ASE procedure, 
ICRC was able to eliminate distillation, and therefore quantify the 
oils fraction in one extraction step. ASE results were shown to be 
reproducible within +- 2 wt %, and to yield acceptable material 
balances. Finally, the ASE method proved to be the least affected 
by sample composition. 


39251 (DOE/OR/03054—77-Vol.1) Support and en- 
hancement of ASPEN Plus for the steady state simulation of 
the SRC-I process. Volume 1. Fais, B.D.; Tomkinson, W.S.; 
Kradel, R.H. (International Coal Refining Co., Allentown, 
PA (USA)). Oct 1983. Contract AC05-78OR03054. 182p. 
NTIS, PC A09/MF AOl; 1; GPO Dep. Order Number 
DE84015765. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The ASPEN computer program was developed by Massa- 
chusetts Institute of Technology with funding from the US Depart- 
ment of Energy (DOE). ASPEN provides steady state simulation 
of certain fossil fuel conversion processes at the steady state. As 
part of its contract with DOE to design, build and operate the 
SRC-I Coal Refinery, International Coal Refining Company 
(ICRC) was asked to evaluate the ASPEN program to determine 
its usefulness in simulating the steady state performance of coal 
conversion processes. ICRC performed a preliminary technical as- 
sessment of ASPEN in 1981 and concluded that it could be readily 
upgraded for simulation of the SRC-I process. In 1983, Air Prod- 
ucts and Chemicals, Inc. (APCI) licensed ASPEN Plus, an upgrad- 
ed version of ASPEN from ASPEN Technology, Inc., in Cam- 
bridge, Massachusetts, for ICRC. ICRC commissioned APCI to 
maintain, support and enhance ASPEN Plus in 1983 and this report 
documents the work performed with ASPEN Plus during 1983. 
Two versions of the program have been installed and installation of 
a third version is pending. System support, maintenance, system 
tuning and validation, technical support and training are part of the 
work performed with ASPEN Plus. System tuning included modi- 
fying the execution of ASPEN Plus to increase its efficiency. The 
method of installation of two unit models developed at APCI are 
described. Conclusions and recommendations are included in the 
report. 


39252 (DOE/OR/03054—82) SRC-I naphtha octane 
study. Final technical report. (Kellogg (M.W.) Co., Houston, 
TX (USA). Research and Development Center). Sep 1983. 
Contract AC05-78OR03054. 32p. NTIS, PC A03/MF A0O1; 
1; GPO Dep. Order Number DE84015764. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Octane numbers were measured by the engine method (RON 
and MON) and were calculated from gas chromatograms for eight- 
een gasoline samples comprising SRC-I and petroleur-derived raw 
gasoline, reformates, and selected blends of these materials. Conclu- 
sions derived from this work are: (1) Research and Motor Octane 
Numbers for blends of SRC-I liquids and of SRC-I liquids with pe- 
troleum gasoline components closely agree with the values calculat- 
ed from linear combination of the measured RON and MON of the 
individual blend components. Although some interactions among 
the blend components were observed, these are not major and in all 
cases the 95% confidence interval of all of the individual points fall 
within the 95% confidence limits of linear blend correlation; (2) On 
the basis of octane numbers and blending characteristics, SRC-I 
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straight run gasoline and SRC-I reformates are useful as blending 
components for the motor gasoline pool. In the case of the straight 
run gasoline, however, other factors such as its high sulfur content 
will impose a limitation to its direct use in the pool; and (3) Re- 
search Octane Numbers calculated from gas chromatograms agree 
closely with engine RON data for SRC-I gasolines. Accordingly, 
the GC method may be equally applicable to coal-derived and pe- 
troleum gasoline components. 


39253 (DOE/OR/03054—102) Full-scale cold-flow mod- 


Refining Co., Allentown, PA (USA)). "May 1984. Contract 
AC0S-780R03054. 130p. NTIS, PC A07/MF AOl1; 1; GPO 
Dep. Order Number DE84015652. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

One of the major pieces of equipment in the SRC-I Demon- 
stration Plant is the slurry fired heater. Because of the absence of 
any plant data at comparable combinations of operating severity, a 
cold-flow modelling experimental program was initiated at Creare, 
lan: ‘Fh iat lancet Tee teh abaaeen acetate tehanes 
design and established reliable boundaries of flow rates for proper 
operation of the fired heater. An experimental setup was designed 
and built at Creare to duplicate the piping arrangement and flow 
conditions of the fired heater. The pipe dimensions, flow rates, and 
fluid properties were selected to minimize areas of scale-up and ex- 
trapolation. This follow-up test program was developed to resolve 
concerns raised from the observations made in the first phase. Tests 
were conducted to establish the extent of mixing between the liquid 
carpet and the fast-moving liquid slugs above it. The other segment 
of the test program was designed to develop the flow regime and 
pressure drop data in the 1° downslope configuration. The results 
demonstrated a significant amount of mixing between the liquid 
carpet and the liquid slugs for water and the 400-cP fluid at the 
design flow conditions. The extent of mixing improved with in- 
creasing liquid and gas velocities and decreasing liquid viscosities. 
Adequate mixing was observed at liquid flow rates as low as 50% 
of the design flow conditions. Slug flow was observed at design 
conditions in the 1° downslope configuration. Although adequate 
mixing is expected in heater pipes, different techniques should be 
investigated to improve the extent of mixing, especially near the 
transition boundary. 4 references, 5 figures, 8 tables. 


39254 (DOE/OR/03054—103) Computer simulation of 
heat transfer mechanism in SRC-I slurry fired heater. Mehta, 
D.C.; Fox, V.G.; Weimer, R.F. (International Coal Refining 
Co., Allentown, PA (USA)). May 1984. Contract ACO05- 
78OR03054. 54p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
Order Number DE84015252. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A computer simulation of the heat transfer mechanism was 
performed for the slurry fired heater in the SRC-I Demonstration 
Plant. The operating conditions were based on the fired heater 
design, and the data on pressure drop, slug characteristics, and heat 
transfer were obtained from the cold-flow modelling experiments at 
Creare, Inc. The computer program solves the partial differential 
equation describing heat transfer in the fired heater pipe. 7 refer- 
ences, 6 figures, 5 tables. 


39255 (DOE/OR/03054—110) Enthalpy studies. Final 
report. Mathias, P.M.; Stein, F.P. (Air Products and Chemi- 
cals, Inc., Allentown, PA (USA); Lehigh Univ., Bethlehem, 
PA (USA); International Coal Refining Co., Allentown, PA 
rae May 1984. Contract AC05-780R03054. 66p. NTIS, 
PC A04/MF A01; GPO Dep. Order Number DE84015866. 
This report describes the evaluation and enhancement of the 
enthalpy model developed for the SRC-I process (as well as the 
other coal-liquefaction processes). A preliminary version of the 
model was used in the Post-Baseline review of the SRC-I process 
design (Duffy et al., 1983), and the final version will be employed 
by APCI in the ASPEN PLUS Model of the SRC-I Demonstration 
Plant (APCI, 1984). ICRC, recognizing the need for thermophysi- 
cal data on coal liquids and coal-fluid model compounds, embarked 
upon a 2-year experimental program. Specifically, the overall pro- 
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gram objectives were to obtain vapor/liquid equilibrium (VLE) and 
enthalpy data to develop correlations and verify the designs of sev- 
eral important pieces of process equipment in the SRC-I demonstra- 
tion plant. The enthalpy model uses a modification of the Peng- 
Robinson (1976) equation of state proposed by Mathias ad Cope- 
man (1983). It was developed mainly from publicly available data 
on coal fluids and related model compounds (Mathias and Monks, 
1982). The generalized (predictive) model has provided good agree- 
ment with experimental data on coal fluids. Surprisingly, the agree- 
ment with the data on model-compound mixtures is not as good. 
The practical conclusion is that, within the frame work of the 
present model, it is better to lump various types of components 
within the same pseudocomponent. The enthalpy model has 
achieved the main objective of an improved model for the design 
of several key heat exchangers in the SRC-I process. Further, the 
work has identified deficiencies in existing models, which suggest 
the focus of future research. 24 references. 


39256 (DOE/OR/03054—111) Phase equilibrium studies. 
Final report. Mathias, P.M.; Gonsalves, J.B.; Stein, F.P. 
(International Coal Refining Co., Allentown, PA (USA); 
Air Products and Chemicals, Inc., Allentown, PA (USA); 
Lehigh Univ., Bethlehem, PA (USA)). May 1984. Contract 
AC05-780R03054. 145p. NTIS, PC A07/MF AO1; 1; GPO 
Dep. Order Number DE84015865. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The phase equilibrium model developed for the SRC-I proc- 
ess has been evaluated against data measured by Chromaspec Cor- 
poration. The objectives of this study were to assess the consisten- 
cy and accuracy of the data, compare the data to the model, and 
make any necessary refinements to the model for improved predic- 
tions. Our findings indicate that the data are generally consistent; 
however, there are some inaccuracies and unexpected trends in spe- 
cific areas. Furthermore, with minor modifications, the phase equi- 
librium model is able to provide a good description of the equilibri- 
um behavior at representative process conditions. The model will 
be valuable for the improved design of several process units in the 
SRC-I Demonstration Plant. 


39257 (DOE/OR/03054—T17) 6000 TPD SRC-1 demon- 
stration plant gas systems. Volume 1. GKT unlimited rights 
design baseline package. (International Coal Refining Co., 
Allentown, PA (USA); Parsons (Ralph M.) Co., Pasadena, 
CA (USA)). Jul 1984. Contract AC05-780R03054. 47ip. 
NTIS, PC A20/MF A0Ol; 1; GPO Dep. Order Number 
DE84016137. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report contains specifications for the GKT gasification 
plant for gasifying the Kerr-McGee residue mixed with coal fines. 
Methods for the safe handling of the residue are included. The ref- 
erences identified herein indicate sources of data which are en- 
closed in this document. Only the specific data disclosed in this 
Volume 1 are classified as being Unlimited Rights Data as defined 
in the ICRC/GKT Subcontract No. 01-11002. The reference docu- 
ments identified herein are not classified as Unlimited Rights Data 
by reference herein. 


39258 (DOE/PC/30209—T7) Solvent tailoring in coal 
liquefaction. Quarterly report, October 1983-December 1983. 
Tarrer, A.R.; Curtis, C.W.; Guin, J.A.; Williams, D.C. 
(Auburn Univ., AL (USA). Coal Conversion Lab.). Jul 
1983. Contract FG22-80PC30209. 4lp. NTIS, PC A03/MF 
A01; GPO Dep. Order Number DE84014513. 

The contribution of transferable hydrogen in coal-derived 
solvents to coal conversion was investigated in a two-step process. 
Initially, the amount of transferable hydrogen in the coal-derived 
solvents was analyzed by spectroscopic methods and by catalytic 
dehydrogenation. The spectroscopic methods included carbon mag- 
netic resonance, proton magnetic resonance as well as a combina- 
tion of these two methods. Three of the methods gave nearly 
equivalent quantities for the amount of transferable hydrogen 
present in the complex coal liquids. Coal conversion determined in 
each of the coal-derived solvents was correlated to the amount of 
transferable hydrogen present. The contribution of transferable hy- 
drogen is a significant factor in coal dissolution and the presence of 


saturates and hexane insolubles compounds in these solvents may 
have a detrimental effect on coal dissolution. 20 references, 9 fig- 
ures, 2 tables. 


39259 (DOE/PC/50046—7) Fractionation system solids 
entrainment in towers and safety concerns for vacuum tower 
feed configuration report for the technical data analysis pro- 

(Pittsburg and Midway Coal Mining Co., Denver, CO 
(USA)). Jul 1984. Contract AC22-82PC50046. 55p. NTIS, 
PC A04/MF A011; 1; GPO Dep. Order Number 
DE84016374. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report reviews the available data on solids entrainment 
in atmospheric and vacuum towers in solvent refined coal (SRC) 
service at Process Development Unit P-99 (1/2 tpd of coal feed) at 
Gulf Research & Development Company's Harmarville Facility, 
and the SRC Pilot Plant (25 to 50 tpd of coal feed) operated by P 
& M Coal Co. at Ft. Lewis, Washington. Entrainment data from 
the fractionation section of Exxon’s 250 tpd EDS Pilot Plant at 
Baytown, Texas was also examined since this plant provided data 
on towers handling feedstock an order of magnitude greater than 
the Ft. Lewis Pilot Plant. In addition, unlike tests at PDU P-99 or 
the Ft. Lewis Pilot Plant, the EDS Pilot Plant made several well 
documented tests in which the vacuum tower operated at commer- 
cial vapor velocities. A very tortuous route in reasoning was fol- 
lowed in deciding upon a final vacuum tower feed configuration 
design. A brief account of the evolvement in SRC International's 
thinking in deciding the preferred scheme is given. 8 references, 5 
figures, 1 table. 


39260 (DOE/PC/50046—8) Technical uncertainties in 
the coal slurry mixing system. (Pittsburg and Midway Coal 
Mining Co., Denver, CO © (USA). Jul 1984. Contract AC22- 
82PC50046. 29p. NTIS, PC A03/MF AOl1; 1; GPO Dep. 
Order Number DE84016146. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Three major areas of uncertainty were identified in the 
design of the SRC-II Demonstration Plant coal slurry mixing 
system. This system was designed as a large scale version of the 
Vortex Mix Tank Mixing System which had been successfully pi- 
loted in SRC-II operations at the Ft. Lewis SRC Pilot Plant. Un- 
certainties in slurry rheology, coal fines entrainment, and selection 
of an agitator design basis are addressed, along with discussion of 
suggested approaches for mitigating operating risks. Rheological 
uncertainty was due to the lack of an adequate model for predicting 
effects of composition and shear rate environment on apparent vis- 
cosity of coal slurry. A feedstock screening program is proposed to 
deal with this uncertainty. Entrainment of coal fines due to vapor 
flow through the mixing system suggested consideration of alter- 
nate solids feed systems which minimize potential entrainment. Ap- 
parent overdesign and cavitation of the Vortex Mixer at Ft. Lewis 
limited its usefulness in establishing agitation requirements for sca- 
leup. Design of the Demonstration Plant system was based on 
vendor experience with coal-oil mixing at low temperatures and 
would have created a less intensely agitated environment. Evalua- 
tion of the performance of similar mixing systems in the large EDS 
and H-Coal pilot plants would have improved confidence in this 
area. 6 references, 5 figures. 


39261 (DOE/PC/50793—T8) Combined processing o 
coal and heavy resids. Progress report, April 15-July 15, 
1984, Curtis, C.W.; Guin, J.A.; Tarrer, A.R. (Auburn Univ., 
AL (USA). Coal Conversion "Lab.). 1984. Contract FG22- 
82PC50793. 8p. NTIS, PC A02/MF AOl; 1; GPO Dep. 
Order Number DE84015262. 

Portions are illegible in microfiche products. 

This project is a joint effort between Auburn University and 
Cities Service Research and Development Company. The objective 
of this research is to determine the feasibility of using heavy petro- 
leum crudes and residua in the processing of coal. Our goal is to 
improve the scientific understanding of coal solvolysis and to dis- 
cover if petroleum heavy ends and resids can be used to promote 
the conversion of coal. Four major areas are being investigated: (1) 
the liquefaction of bituminous and subbituminous coals in heavy pe- 





troleum materials using both catalytic and noncatalytic processing; 
(2) the determination of physical and chemical properties of petro- 
leum solvents to evaluate the effect of these properties on coal liq- 
uefaction; (3) the evaluation and optimization of the reaction pa- 
rameters for maximal upgrading of the heavy petroleum ends and 
coal; and (4) the evaluation of the effect catalyst properties on the 
product slate from combined processing. Six different petroleum 
crudes and residua have been co-processed with bituminous and 
subbituminous coals. A catalyst is necessary to promote the forma- 
tion of pentane soluble products and for achieving substantial con- 
version of coal. Coal conversion in noncatalytic processing with a 
hydrogen atmosphere appears to be related to the petroleum sol- 
vent properties of Conradson Carbon, molecular weight and viscos- 
ity. Temperature, pressure and reaction time must all be optimized 
to obtain peak product yields. Diffusional resistance is evident in 
co-processing in that using a powdered hydrotreating catalyst is 
much more effective in producing a desired produce slate than are 
extrudates. 


39262 (DOE/PC/60797—1) Intermediates formed during 
supercritical ee of coal. First technical 
30, 1983. Much- 


progress report, August 15, 1983-September 

more, C.B.; Chen, J.W. (Southern Illinois Univ., Carbondale 
(USA). Dept. of Thermal and Environmental Engineering). 
1984. Contract FG22-83PC60797. 4p. NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84015313. 

The major effort has been directed at assembly and initial 
operation of the 300cc autoclave (purchased from Autoclave Engi- 
neers, Inc.). After initial system checks, the product collection 
system will be modified to permit conducting kinetic studies of the 
desulfurization of coal with alcohol under supercritical conditions. 
In addition to studies of removal of total sulfur from the coal, the 
rate of formation of identified sulfur compounds that have been 
found in the liquid product will also be evaluated. Figure 1 presents 
the generalized reaction pathways that may occur during the super- 
critical desulfurization of coal with ethyl alcohol; the indicated re- 
action products have been previously identified by GC-MS tech- 
niques and by comparison with known standards by gas chromatog- 
raphy. The significant features of the indicated pathways are: (1) all 
sulfur containing products thus far identified (with the exception of 
thiophene) possess C-2 alkyl groups, strongly suggesting the role of 
the solvent ethanol and/or its degradation products in the desulfuri- 
zation reactions. (2) at this time it is unknown how much of the 
total sulfur removed comes from pyritic sulfur present in the coal, 
and how much comes from organic sulfur. Prior work in our lab- 
oratories has demonstrated, on high organic sulfur content coals, 
nearly 50% removal of total sulfur, thus indicating that removal of 
significant amounts of organic sulfur had occurred. 


39263 (DOE/PC/60797—2) Intermediates formed ——- 
supercritical desulfurization of coal. Second quarterly techni: 

cal progress report, October 1, 1983-December 31, 1983, 
Muchmore, C.B.; Chen, J.W. (Southern Illinois Univ., Car- 
bondale (USA). Dept. of Thermal and Environmental Engi- 
neering). 1984. Contract FG22-83PC60797. 4p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. Order Number DE84015310. 

Portions are ‘illegible i in microfiche products. 

Several experiments have been ormed utilizing the 300cc 
batch reactor system. Variables investigated were reaction tempera- 
ture, 275 to 450°C, and solvent; ethyl and methyl alcohols were 
used. Three different coals of varying ratio of organic to pyritic 
sulfur were utilized. The organic sulfur/pyritic sulfur ratio varied 
from 0.72 to 2.82 for these coals. The reaction time was 1 h for all 
runs, and a solvent/coal ratio of 1 was used for all runs. The results 
of the batch runs are summarized with the sulfur reduction ob- 
tained (evaluated on a concentration basis, comparing the total 
sulfur in the product char to that of the original coal) as a function 
of the organic sulfur/pyritic sulfur ratio of the original coal, with 
temperature as a parameter. The results of methanol and ethanol as 
supercritical solvents are given on the graph to facilitate compari- 
son of these solvents. Examination of Figure 1 indicates: (a) The 
desulfurization of the three coals utilizing methyl alcohol did not 
vary as widely as when ethyl alcohol was used. (b) Methyl alcohol 
gave comparable desulfurization to ethyl alcohol at the lower tem- 
perature investigated (300°C) with the lower organic sulfur content 
coal. (c) Ethyl alcohol resulted in greater desulfurization than 
methyl alcohol at higher temperature (400°C) with the higher or- 
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ganic sulfur content coal. It is evident that the desulfurization reac- 
tions are dependent on the alcohol utilized as the 

phase, and that temperature effects vary not only with the choice 
of solvent, but also with the coal processed. 


39264 (DOE/PC/60797—3) Intermediates formed during 
supercritical desulfurization of coal. Third quarterly technical 
progress report, January 1, 1984-March 31, 1984. Muchmore, 
C.B.; Chen, J.W. (Southern Illinois Univ., Carbondale 
(USA). Dept. of Thermal and Environmental Engineering). 
1984. Contract FG22-83PC60797. Sp. NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84015309. 

Portions are illegible in microfiche lucts. 

The 300cc batch reactor system utilized has been modified to 
permit withdrawal of small samples of the supercritical phase 
during the reaction of alcohol with coal. This allows study of the 
kinetics of the desulfurization reaction. The coal and ethanol charge 
to the system was increased to 60g of each component, compared 
to the usual 40g coal, 40g solvent charge, to lessen the effect of 
sample withdrawal on total system mass during the course of the 
reaction. The effect of each sample withdrawal on system pressure 
is generally less than 50 psig (operating pressure is 1000 to 4000 
psig), as long as sample sizes are limited to 1 to 3 ml of condensed 
liquid. The samples are withdrawn through a small water cooled 
condensed system, that also permits direct collection of gaseous 
products for analysis. The sulfur-containing liquid compounds 
formed during the desulfurization reaction increase with reaction 
time except for ethyl disulfide, which drops in concentration on the 
final sample; the final sample represents the total liquid product col- 
lected at the end of the reaction period. Ethyl disulfide is the major 
sulfur-containing compound thus far identified in the liquid prod- 
uct. Review of previous data obtained with the batch reactor 
system demonstrates positive correlations between the desulfuriza- 
tion attained and the quantity of gas produced; a similar relation 
occurs with respect to the density of the liquid product from the 
reaction. Figure 2 presents this data. This is an indication of the sig- 
nificance of degradation products from the solvent ethanol in the 
desulfurization reactions. 


39265 (DOE/PC/60797—4) Intermediates formed during 
supercritical desulfurization of coal. Fourth quarterly techni- 
cal progress report, April 1, 1984-June 30, 1984. Muchmore, 
C.B.; Chen, J.W. (Southern Illinois Univ., Carbondale 
(USA). Dept. of Thermal and Environmental Engineering). 


1984. Contract FG22-83PC60797. 10p. NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84015314. 

Portions are illegible in microfiche products. 

During the past quarter, a kinetic study was performed uti- 
lizing the 300cc batch reactor system that has been modified for 
sample withdrawal during the supercritical reaction period. A series 
of four runs were performed utilizing the same coal. The objective 
was to compare desulfurization rates, evaluated by analysis of sam- 
ples of the supercritical fluid phase taken during the run, for methyl 
and ethyl alcohols as supercritical fluid reactants. The effect of 
KOH (5% of the coal charge) on reaction kinetics was also studied. 
Reaction time was 2 hours at a reaction temperature of 340°C; 
maximum reaction pressures were 2500 to 4450 psig. Improvements 
are being implemented to increase our ability to quantitatively 
measure the sulfur containing compounds in the product liquid and 
gaseous phases. The objective is to obtain good material balances 
with respect to the sulfur removed during the supercritical extrac- 
tion. This is necessary to develop kinetic expressions to adequately 
describe the system. 


39266 (DOE/PC/60798—3) Catalytic hydrotreatment 
studies with model compounds. Quarterly report, April 1-June 
30, 1984, Satterfield, C.N.; Smith, C.M. Gueuaiusette Inst. 
of Tech., Cambridge (USA). Dept. of Chemical 

i 1984. Contract FG22-83PC60798. 3lp. NTIS, PC 
A03/MF A01; GPO Dep. Order Number DE84015731. 

In the last quarterly report we reported quantitative informa- 
tion on the enhancing effect of water on the hydrodenitrogenation 
= of quinoline on a sulfided NiMo/AlkOs catalyst, in either 

the presence or absence of H2S. We have now obtained some addi- 
tional data (catalyst sample No. 15) and, using a slight modification 
of a kinetic model we previously developed for the HDN of quino- 
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line, we have now interpreted these and previous data in terms of 
the effect of water on the various individual reactions in the overall 
HDN process. In isothermal experiments at 375°C and 6.9 MPa, it 
is shown that the addition of water significantly enhances hydro- 
genolysis rate constants in the HDN reaction of quinoline over a 
presulfided NiMo/AlLOs catalyst; this is observed in either the pres- 
ence or absence of hydrogen sulfide. Hydrogenation rates are in- 
creased by the addition of water in the presence of H2S and un- 
changed in the absence of H2S. However, predicted hydrogenation 
rate constants are very sensitive to the choice of adsorption con- 
stants used in the mathematical model. Adsorption constants in the 
model are reduced by the addition of water when HS is present. 
The data are interpreted in terms of a Langmuir-Hinshelwood type 
of kinetic model. This work is described in more detail in a self- 
standing report that is attached. 10 figures, 4 tables. 


39267 (DOE/PC/70003—T1) Coal preparation for two 
stage liquefaction. Quarterly report, April 1, 1984-June 30, 
1984, Derbyshire, F.J.; Luckie, P.T. (Pennsylvania State 
Univ., University Park (USA). Coll. of Earth and Mineral 
Sciences). Jul 1984. Contract FG22-84PC70003. 49p. NTIS, 
PC A03/MF AOl; 1; GPO Dep. Order Number 
DE84014899. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The overall objectives of this contract are to investigate the 
fundamental problems and technical feasibility of selectively sepa- 
rating coal constituents and to determine the effects of the substan- 
tial removal of inorganic components or individual macerals on 
coal liquefaction. Any direct process for the production of liquid 
fuels from coal requires the breakdown of the chemical structures 
in the coal to low-molecular-weight fragments which are fluid 
under ambient conditions, with the simultaneous elimination of 
oxygen (also nitrogen and sulfur) and increase in hydrogen to 
carbon ratio, to effect some saturation of the aromatic structures 
present in the coal, and to stabilize the resultant liquids. From these 
criteria, it would appear that high hydrogen contents, high content 
of aliphatic structures, low oxygen and nitrogen contents and 
simple aromatic structures are preferred features in the coals select- 
ed for use as feedstocks in liquid fuel production. However, in 
practice, these characteristics are not all found together in any coal, 
and are influenced by the rank and petrographic composition. Thus, 
the selection of coals as feedstock on the basis of chemical constitu- 
tion becomes a compromise. There has been much speculation and 
some experimentation concerning the possible influence that inor- 
ganic constituents in a coal have on, or during, coal conversion 
process. It is suggested, with experimental evidence to support it, 
that pyrite in a coal can exert a catalytic effect during coal hydro- 
genation. This is especially so in the so-called, noncatalytic process, 
where no external catalyst is added, and pyrite is finely disseminat- 
ed through the coal, including the vitrinite. The reactive form of 
the catalyst is considered to be nonstoichiometric pyrrhotite formed 
from pyrite under the reducing conditions of coal liquefaction. 


39268 (EUR—8877-IT) Pelletizing of part of the charge 

with a view to enhancing the content of low-coking coals in 

coking blends (Report on ECSC contract 7220-EB/405). Pa- 

lumbo, L.; Coletta, A.; Giromella, G. (Commission of the 

European Communities, Luxembourg). 1983. 66p. (In Ital- 

en Commission of the European Communities, Luxem- 
urg. 

A new charge preparation method has been studied on a lab- 
oratory and pilot scale. It is based on pelletizing part of the charge 
for a coking plant using wet gravity charging. Tarry products were 
used in the binder, and six types of pellets were prepared using this 
cold forming technique. They were then incorporated in the charge 
in proportions ranging from 20 to 50%, and carbonized in an exper- 
imental 350 kg coking oven. Charges containing the non-pelletized 
ingredients of B-type pellets were also carbonized. The results ob- 
tained are discussed. (In Italian) 


39269 (IASA-CP—83-S4, pp 513-534) Development of a 
synthetic gas from the coal industry in the United States. 
McCormick, W.T. Jr.; Iribe, P.C. 1983. International Insti- 
tute for Applied Systems Analysis, Laxenburg, Austria. 
(CONF-8006103—). 


From IIASA conference on world gas resources; Laxen- 
burg, Austria (30 Jun 1980). 

The development and potential growth of a US coal gasifi- 
cation industry that will produce substitutes for natural gas is dis- 
cussed. Reference is made to the production of low Btu coal gas, 
but the focus of this paper is on medium and high Btu gas which 
can be delivered through existing distribution systems. The present 
state of technology, potential market applications, the necessary re- 
search and development and the major financial and regulatory 
problems that must be overcome for large-scale commercialization, 
are all considered. 


39270 (LA-UR—84-2168) Optical detection of alkali 
compounds. Oldenborg, R.C.; Baughcum, S.L.; Wampler, 
F.B. (Los Alamos National Lab., NM (USA)). 1984. Con- 
tract W-7405-ENG-36. 9p. (CONF-840694—1). NTIS, PC 
A02/MF A01; GPO Dep. Order Number DE84015505. 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

, The objective of this program is to develop a laser-based op- 
tical diagnostic technique, which should be applicable to the direct 
monitoring of trace levels of alkali compounds within the stream of 
a coal gasifier. The diagnostic is based on the observation that 
atomic emission is detected from alkali metals upon ultraviolet pho- 
todissociation of the parent compound. From the intensity of the 
atomic emission, the known absorption cross section of the parent 
compound, and the laser fluence, the concentration of the alkali 
compounds can be determined over an extreme range of conditions 
and their chemistry can be elucidated. KC1 vapor was irradiated 
with an ArF laser that was Raman-shifted in both Hz and D2. The 
766.5-nm atomic potassium emission (47P) was observed for all ex- 
citation wavelengths between 193 and 225 nm. The relative produc- 
tion efficiency drops dramatically for energies below the calculated 
threshold wavelength of 207 nm. An absolute detection sensitivity 
for KCl was determined at 0.2 ppB, which is better than required 
for anticipated fossil fuel monitoring applications. 5 figures. 


39271 (LA-UR—84-2169) Coherent anti-Stokes Raman 
spectroscopy diagnostics for coal gasification streams. Taylor, 
D.J. (Los Alamos National Lab., NM (USA)). 1984. Con- 
tract W-7405-ENG-36. 9p. (CONF-840694—4). NTIS, PC 
A02/MF A01; GPO Dep. Order Number DE84015432. 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

, Coherent anti-Stokes Raman spectroscopy (CARS) is a 
promising optical diagnostic for species concentrations and temper- 
ature in the gas streams of coal gasifiers. The CARS technique will 
supply real-time process data more rapidly than any currently avail- 
able technique. Moreover, CARS is nonintrusive and requires no 
sample handling. We have successfully observed CARS signals in 
the most hostile gasifier stream of the METC coal gasifier from ma- 
jority dnd some minority molecular components. Our current pro- 
gram aims to improve the quantitative accuracy of CARS measure- 
ments of concentrations and temperatures in coal gasifier streams 
by the development of a comprehensive data base and of appropri- 
ate experimental normalization techniques. 5 figures. 


39272 (LA-UR—84-2170) Advanced coherent Raman 
~~ for coal gasification streams. Taylor, D.J.; Veirs, 

K. (Los Alamos National Lab., NM (USA)). 1984. Contract 
W-7405-ENG-36. 8p. (CONF-840694—3). NTIS, PC A02/ 
MF AO1; GPO Dep. Order Number DE84015431. 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

Coherent Raman techniques are promising optical diagnos- 
tics for species concentrations and temperature in the gas streams of 
coal gasifiers. The CARS technique has proven capable of on-line 
detection of majority species and some minority species in the most 
hostile coal gasifier streams. In order to measure the concentrations 
of minority molecular components whose concentrations are below 
the CARS detectability limit of several hundred parts-per-million 
(ppM), we are evaluating several advanced coherent Raman tech- 
niques for coal gasifiers, especially Quasi-CW Stimulated Raman 





Gain Spectroscopy (QCS-SRGS) and Raman-Induced DEflection 
Spectroscopy (RIDES), which offer the potential for sub-ppM de- 
tectability in 14-atm gasifier streams. We report the results of labo- 
ratory studies of these diagnostic techniques and of tests performed 
on the METC coal gasifier to evaluate their applicability. 4 figures. 


39273 (ORNL/TM—8911) Chemical/physical character- 
ization and management of samples from the H-Coal pilot 
plant site specific assessment. Griest, W.H.; Maskarinec, 
M.P.; Tomkins, B.A. (Oak Ridge National Lab., TN 
(USA)). Aug 1984. Contract AC05-840OR21400. 118p. 
NTIS, PC A06/MF AO1; 1; GPO Dep. Order Number 
DE84015950. 

Portions are illegible in microfiche products. 

The H-Coal coal liquefaction process pilot plant at Catletts- 
burg, Kentucky was the subject of an intensive DOE site specific 
assessment program in FY 81 to 83. The objective of this program 
was to provide data and information to support health and environ- 
mental assessments of coal conversion technology and the develop- 
ment of more environmentally acceptable technologies. Samples 
collected in this program represented the feedstock used in the 
process, the final products, and waste streams. Several intermediate 
process streams also were sampled. Sample collection was concen- 
trated mainly on the feed coal and the products consisting of naph- 
tha, light fuel oil, heavy fuel oil, and vacuum bottoms flaked prod- 
uct. The samples collected on-site were shipped to ORNL where 
they were cataloged, numbered, and logged in. The materials were 
homogenized and aliquotted for distribution to participating investi- 
gators. Special sample preparation for bioassay (i.e., slurrying in di- 
methylsulfoxide and chemical class fractionation) also was provid- 
ed. Approximately 430 sample aliquots were distributed for the H- 
Coal program. Selected samples remaining from the site specific as- 
sessment studies are being archived in the DOE Synthetic Fuels 
Repository. Approximately 2800 data points have been generated 
for the feed/process/product/effluent sample characterization. 32 
references, 7 figures, 42 tables. 


39274 (PB—84-181890) Control technology assessment 
for coal gasification and liquefaction processs: report of site 
visit on July 10, 1979 to General Electric 

rate Research and Development Center, Coal Gasification 
Section, » New York. Final report. (Enviro Con- 
trol, Inc., Rockville, MD (USA)). Jul 1980. 29p. NTIS, PC 
A03/MF AO1. 

A control technology survey was conducted at General 
Electric Company Corporate Research and Development Center, 
Coal Gasification Section (SIC-5161), Schenectady, New York, on 
July 10, 1979. The General Electric gasification process was of par- 
ticular interest to the control technology study for coal conversion 
operations because of its novel approaches to recycling tar, reduc- 
ing quantities of gas liquor produced, and reducing manpower re- 
quired to operate the coal gasifier. Potential hazards were noise, 
fire, coal dust, gases, alkali metals, hot tars, hydrogen-sulfide 
(7783064), carbon-monoxide (630080), carbon-dioxide (124389), and 
light organics. The health and safety program was designed to con- 
trol exposures and contain hazardous agents. The goal was met by 
minimizing exposures to coal derived liquids and vapors, and by the 
use of barriers to isolate contaminated areas. Preemployment and 
annual physical examinations were provided. Mandatory work pro- 
cedures were outlined and access to liquid areas was limited. A sep- 
arated dressing area was equipped with showers. Showers were 
mandatory for workers who touched equipment or who were in 
the liquid area for 20 minutes or more. Protective clothing and 
equipment were provided as were annual training sessions. Hydro- 
gen-sulfide and carbon-monoxide were monitored continuously. 


39275 (PB—84-182013) Control technology assessment 
for coal gasification and liquefaction processes, Solvent Re- 
fined Coal Pilot Plant, Ft. Lewis, Washington. February 1979 
site visit report. (Enviro Control, Inc., Rockville, MD 
(USA)). Dec 1981. 94p. NTIS, PC A05/MF A0O1. 

A survey was conducted to study control technology for 
prevention of exposure to hazardous agents in coal conversion fa- 
cilities at the Solvent Refined Coal Pilot Facility (SIC-5161), Fort 
Lewis, Washington on February 5, 1979. Of 184 workers employed, 
133 had potential exposure to process contaminants. Area and per- 
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sonal monitoring was used to identify the hazards. Employee edu- 
cation and training programs were maintained to promote safety 
and industrial hygiene. A continuing health program was also main- 
tained. Preemployment and annual physicals were provided. Poten- 
tial hazards were from polynuclear aromatics (PNA), hydrogen-sul- 
fide (7783064), and carbon-monoxide (630080). Maintenance person- 
nel were exposed to high concentrations of potentially toxic chemi- 
cals. Sampling was difficult because of high pressure and high tem- 
peratures. Clean clothes and showers were provided to prevent 
PNA exposure. Protective clothing was used for exceptionally dirty 
jobs or when added protection was needed. The author recom- 
mends catch basins with cleanouts in all areas. Greater emphasis on 
housekeeping and better provisions for cleaning pump areas are 
needed. A central electrical control area is recommended. Estab- 
lishment of procedures for changes between shifts and a program 
for personal protective equipment are recommended. 


39276 (PB—84-182724) Control technology assessment 
for coal gasification and liquefaction processes, Rockwell 
International, Molten Salt Coal Gasification Process 

ment Unit, Santa Susana, California. Report for the site visit 
of September 1981. Final report. Telesca, D.R. 

Corp., Rockville, MD (USA). Enviro C Control Div.). Apr 
1982. 53p. NTIS, PC A04/MF AO1. 

A control technology assessment was conducted at Rock- 
well International Corporation, Molten Salt Coal Gasification Proc- 
ess Development Unit (PDU) (SIC-3312) in Santa Susana, Califor- 
nia, on September 15, 1981. The purpose of the visit was to obtain 
information concerning engineering controls, work practices, and 
the monitoring program used to mitigate hazards associated with 
the molten salt coal gasification PDU. Potential hazards included 
coal dust, explosions, fires, noise, carbon-monoxide (630080), hydro- 
gen-sulfide (7783064), molten sodium-carbonate (497198), sodium- 
sulfate (7757826), sulfur-dioxide (7446095), and asphyxiation from 
carbon-dioxide (124389). The company provided a medical surveil- 
lance program that included a complete work and medical history. 
Annual physical examinations consisted of blood tests, chest X-rays, 
audiograms, eye and hearing tests, electrocardiograms, and pulmo- 
nary function tests. A physical capability profile was outlined for 
each employee which included job restrictions and limitations. 
Work practices, and safety, and certification programs were provid- 
ed for employees. Worker exposures were minimized by the utiliza- 
tion of closed system operations. Natural dilution ventilation dissi- 
pated process emissions in workplaces. Engineering controls were 
supplemented by work practices and personal protective equipment 
as needed. The author concludes that gasifier stream sampling and 


-R. Corp., Rockville, MD (USA). 
Enviro Control Div.). Mar 1982. 54p. NTIS, PC A04/MF 
AOl. 

A control technology assessment was conducted at the Uni- 
versity of Minnesota, Duluth Campus Heating Facility (SIC-4961), 
Duluth, Minnesota on January 19 and 20, 1981 to study measures to 
control worker exposures to hazardous physical and chemical 
agents at the Foster Wheeler Stoic Gasification Facility. The Uni- 
versity and the Oak Ridge National Laboratory had developed and 
implemented an industrial hygiene program designed specifically to 
address the potential hazards at the gasification site. Major health 
hazards were carbon-monoxide (630080), heat stress, coal dust, po- 
lynuclear aromatics, and noise. Exposure to coal dust was con- 
trolled by respirators with high efficiency filters. Control of 
carbon-monoxide was continuously monitored. Mufflers were in- 
stalled to reduce noise. The author recommends changes in seals 
and flanges to avoid leakage, the use of supplied air instead of air 
purifying respirators, mandatory, compliance with health and safety 
programs, clean and dirty change room facilities, restricted access 
to clean areas by contaminated workers, use of escape type respira- 
tors, and monitoring of dermal exposure to tars. 
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39278 (PB—84-183995) Control technology assessment 
for coal gasification and liquefaction processes, coal gasifica- 
tion facility, Caterpillar Tractor Company, York, Pennsylva- 
nia. Report for the site visit of May 1981. Final 
Telesca, D.R. (Dynamac Corp., Rockville, MD (USA). 
Enviro Control Div.). Apr 1982. 70p. NTIS, PC A04/MF 
AOl. 

A control technology survey was conducted at the coal gas- 
ification facility of the Caterpillar Tractor Company (SIC-5161), in 
York, Pennsylvania on August 18, 1980 and May 7, 1981, in con- 
junction with an industrial hygiene characterization study. Potential 
hazards included coal dust, noise, fire, carbon-monoxide (630080) 
(CO), polynuclear aromatics, hydrogen sulfide (7783064), phenols, 
and flammable and explosive gases. Preemployment physicals were 
given to employees including complete medical histories, physical 
examinations, and skin examination. Examinations were given annu- 
ally for the first 5 years and semiannually thereafter. The most haz- 
ardous activities were poking, cleaning, inspection of process equip- 
ment, and equipment maintenance. Coal dust emissions were effec- 
tively reduced by enclosure and venting. Venturi steam injectors in 
the gasifier pokeholes prevented gas emissions during poking. Ash 
dust was controlled by removal and handling while it was wet. An 
audible and visual alarm was used for CO monitoring. The ventila- 
tion system in the building effectively prevented accumulation of 
gases. The author recommends separate lockers for contaminated 
and clean clothing; a clean area for eating; escape pack respirators 
located in the rectifier room, control room, and coal bunker; and 
supplied air respirators in dangerous areas. Disposal of off gas from 
the feeding system should be addressed. 


39279 (PB—84-184530) Control technology assessment 
for coal gasification and liquefaction processes, H-Coal Pilot 
Plant, Ashland Synthetic Fuels, Inc., Catlettsburg, Kentucky, 
1981. Final report. Telesca, D.R. (Dynamac Corp., Rock- 
ville, MD (USA). Enviro Control Div.). Apr 1982. 44p. 
NTIS, PC A03/MF AOl1. 

A control technology survey was conducted at the H-Coal 
Pilot Facility, Ashland Synthetic Fuels, Incorporated (SIC-5161) in 
Catlettsburg, Kentucky on July 27 and 28, 1981. The survey was 
conducted to assess the technologies in use for preventing occupa- 
tional exposures to hazardous agents in coal conversion operations. 
The H-Coal process generated coal derived liquids in which expo- 
sures to polynuclear aromatics (PNA) were a hazard at most 
phases. Other hazards were coal dust, fire, noise, aromatic amines, 
ammonia (7664417), hydrogen-sulfide (7783064), phenols, benzene 
(71432), toluene (108883), xylene (1330207), and hydrocarbons. 
Regular industrial monitoring for potential contaminants was per- 
formed by the company in conjunction with Oak Ridge National 
Laboratory, and a biological monitoring study was conducted by 
the University of Kentucky. Employees were trained in fire proce- 
dures and in the use of fire and respiration equipment. Annual 
physical examinations were provided. Personal hygiene, protective 
clothing and equipment, clean and dirty areas, and good housekeep- 
ing were effectively incorporated into the health program. A nurse 
was also available to monitor skin irritations and other problems. 
The author concludes that the engineering controls and practices 
found in the H-Coal facility are exemplary. 


39280 (PB—84-184548) Control technology assessment 
for coal gasification and liquefaction processes, report of site 
visit on April 6, 1979 to Bruceton Energy Technical Center, 


Synthoil Process Development Unit, Bruceton, Pennsylvania. 
(Enviro Control, Inc., Rockville, MD (USA)). Mar 1980. 
18p. NTIS, PC A02/MF A0O1. 

A survey was conducted to assess engineering controls in 
the Process Development Unit (PDU) of the Bruceton Energy 
Technical Center (SIC-1211) in Bruceton, Pennsylvania, on April 6, 
1979. The purpose of the PDU was to assess the technical and eco- 
nomic feasibility of the synthoil process for scaleup to commercial 
use. The PDU was nearly completed, but had never been operated. 
The PDU was designed to convert 750 pounds per hour high 
sulfur, Western Kentucky coal to a low sulfur liquid fuel suitable 
for industrial use. No health or safety plans were available for 
review or evaluation because the facility was not operational. Con- 
trol technology features that were designed into the process includ- 
ed: louvered walls and exhaust fans in the roof for dilution ventila- 
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tion; a positive pressure control room with outside makeup air; 
carbon-dioxide and nitrogen used in reactors as inert gas; separation 
of high pressure separator from other process units by brick and 
steel walls, with blow out sections; and a lock out system in the 
reactor unit and high pressure separator, with controlled access. 
The authors conclude that a thorough assessment of control tech- 
nology could not be made because a large portion of the facility 
was not complete. 


39281 (PB—84-184605) Control technology assessment 
fo coal gasification and liquefaction processes, BI GAS Pilot 
Plant, Homer City, Pennsylvania, 1979. Final report. (Enviro 
Control, Inc., Rockville, MD (USA)). Jan 1981. 36p. NTIS, 
PC A03/MF AOl1. 

A control technology survey was conducted at the BI GAS 
pilot facility (SIC-1211) in Homer City, Pennsylvania on August 16 
and 17, 1979. The BI GAS coal gasification process was an impor- 
tant emerging technological development in the gasification of coal 
to a high heat fuel. Potential hazards included noise, fire, coal dust, 
carbon-dioxide (124389), carbon-monoxide (630080) (CO), methane 
(74828), char, hydrogen (1333740), hydrogen-sulfide (7783064), 
naphthalene (91203), trace metals, phenols, nickel-carbonyl 
(13463393), and mercaptans. The safety policy at the facility 
stressed minimal activity in the gasifier structure and was effective 
in reducing exposures to process contaminants from leaks. Other 
control measures included CO monitors with alarms, self contained 
breathing apparatus for emergency use, a 5 minute escape airpack 
respirator, and use of the buddy system. Employees received a 
safety policies and procedures manual. Safety training sessions and 
monthly meetings were held. Fire prevention, accident prevention, 
chemical handling, emergency procedures, and first aid procedures 
were emphasized. Annual physical examinations were given. The 
authors conclude that the major weakness of the medical program 
is the absence of a preemployment physical. Periodic skin examina- 
tions are recommended to reduce skin irritations and possible expo- 
sures to polynuclear aromatics. 


39282 (PB—84-184886) Control technology assessment 
for coal gasification and liquefaction processes, Rockwell 
International 3/4 tpd cs/r Hydrogasification Integrated Proc- 
ess Development Unit, Santa Susana, California. Report for 
the site visit of September 1981. Final report. Telesca, D.R. 
(Dynamac Corp., Rockville, MD (USA). Enviro Control 
Div.). Apr 1982. 35p. NTIS, PC A03/MF AO1. 

A control technology survey was conducted at Rockwell 
International (SIC-1211), Canoga Park, California in September, 
1981 to study control technologies currently in use for preventing 
occupational exposures to hazardous agents in coal conversion fa- 
cilities. The Integrated Process Development Unit (IPDU), which 
was under construction, was surveyed. The site was built into the 
side of a canyon. Blowout barriers extended on two sides to chan- 
nel plumes or explosions away from the site to a controlled area. 
Work practice guidelines were planned to supplement engineering 
controls. Health and safety guidelines were also planned as part of 
the operations manual, along with employee training sessions prior 
to test runs. Management review, certification programs, and con- 
trolled access were part of the projected administrative controls. 
Participation in a medical surveillance program was required for all 
workers, including complete work and medical histories, and com- 
plete annual physicals. Personal protective clothing and equipment 
were provided as needed, depending on the system and type of 
hazard involved. The author concludes that the company’s industri- 
al hygiene staff is working to develop provisions for a health and 
safety program for the IPDU and is evaluating hazards based on 
prior program experience and literature review. 


39283 (PB—84-198514) Chemistry and mechanism of 
molten salt catalysts in coal gasification processes. Final 
report Dec 81-Jan 84. White, S.H.; Twardoch, U.M. (EIC 
Labs., Inc., Norwood, MA (USA)). Feb 1984. 174p. (C— 
663). NTIS, PC A08/MF AO1. 

See also PB83-195446. 

Alkali metal salts have been recognized as effective catalysts 
in coal gasification. The way in which these materials promote ca- 
talysis of the gasification reactions is largely unknown. Electro- 
chemical methods, including cyclic voltammetry and chronopoten- 





tiometry, have been applied to study the solution chemistry of salt 
catalysts based upon alkali carbonate sulfate and chloride mixtures 
equilibrated with gaseous components of coal gasification reactions. 
To provide a data base for these studies the electrochemical behav- 
ior of oxide, hydroxide, and carbonate ions in these systems has 
been investigated. The formation of bicarbonate ions under steam- 
carbon dioxide atmospheres was notable, as was the influence of 
adsorption in the electrochemical reduction of these species in the 
carbonate melt. Carbonate ions were a feature of the 

of wet carbon dioxide with sulfate melts, and the study of their oxi- 
dation revealed a complex mechanism which involves adsorption 
and a regenerative mechanism. The net result of these studies has 


prompted the development of a model for gasification chemistry in 
terms of electrochemical corrosion. 


39284 (PB—84-198555) Electron transfer and ion pair 
formation during oxidation and gasification of coal. Annual 
report Feb 83-Feb 84. Camaioni, D.M. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Mar 1984. 46p. 
NTIS, PC A03/MF AOl. 

See also PB83-217877. 

This report discusses how aromatic radical cations of coal- 
related aromatic structures can be formed and whether subsequent 
ionic fragmentation reactions occur that could break the linkages 
between aromatic groups in coal. 


39285 (PNL-SA—12047) Heteroatomic polycyclic aro- 
matic compounds in coal liquefaction process materials. 
Later, D.W.; Wilson, B.W. (Pacific Northwest Lab., Rich- 
land, WA (USA)). May 1984. Contract AC06-76RL01830. 


8p. (CONF-840781—1). NTIS, PC A02/MF A0O1; 1; GPO 
Dep. Order Number DE84015575. 

From International conference on environmental contamina- 
tion; London, UK (10 Jul 1984). 

Portions are illegible in microfiche products. 

In general, polycyclic aromatic compounds (PAC) are the 


principal chemical constituents of direct coal liquefaction process 
materials. Non-functional polycyclic aromatic hydrocarbons (PAH), 
such as naphthalene, phenanthrene, pyrene, etc., are frequently the 
most prevalent chemical class of PAC in coal-derived synfuels. Ar- 
omatic compounds with a nitrogen, oxygen, or sulfur heteroatom 
comprise other classes of PAC that occur in coal liquids. These 
classes of heterocyclic PAC typically range in concentration from 
= 1% to = 30% (by weight) in coal liquefaction products, de- 
pending on the process and distillation history of the sample materi 
al. Thiophene and its benzologues are the major class of coal liquid 
polycyclic aromatic sulfur heterocycles. Species of nitrogen-con- 
taining PAC include: pyrrole-type PAH or 2°-PANH (indoles, car- 
bazoles, etc.), pyridine-type PAH or 3°-PANH (quinolines, benzo- 
quinolines, benzacridines, etc.), amino-PAH (naphthylamines, amin- 
obiphenyls, aminophenanthrenes, etc.), and cyano-PAH (cyanon- 
aphthalenes, cyanophenanthrenes, etc.). Polar hydroxylated-PAH, 
such as phenols, naphthols, hydroxybiphenyls, etc., furan and its 
benzologues, and to a lesser extent PAH ketones and quinones are 
classes of oxygen-containing PAC that may occur in coal liquefac- 
tion materials. Mixed-functional PAC with two or more heteroa- 
toms have been found in coal liquids, but are generally present at 
only trace levels. 31 references, 1 figure, 1 table. 


39286 (SAND—83-1837C) Development of a cornering 
water jet drill. Shirey, D.L.; Engler, B.P. (Sandia National 
Labs., Albuquerque, NM (USA)). 1984. Contract AC04- 
76DP00789. 14p. (CONF-840835—3). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84015646. 

From 10. annual underground coal gasification symposium; 
Williamsburg, VA, USA (12 Aug 1984). 

Portions are illegible in microfiche products. 

Sandia National Laboratories is developing a system 
elles ee Saath “hadi aes wean alias Eee 
coal seam accessed through a vertical borehole. For underground 
coal gasification (UCG), these horizontal holes can be drilled to 
create linking paths between vertical process wells. During shake- 
down tests in Albuquerque, five holes were drilled in a simulated 
coal seam. The 8 to 12 inch (20 to 30 cm) diameter holes deviated 
from their intended trajectories by less than 12 inches in 20 ft (6.1 
m). Similar results have been produced during more recent field 
tests in an open pit coal mine. An exposed coal seam with undis- 
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turbed overburden was penetrated to a depth of 72 ft (21.9 m) with 
maximum deviations of less than four inches (10.2 cm) vertically 
and six degrees horizontally. A final proof-of-concept test, in which 
the seam was accessed from the surface through a vertical bore- 
hole, yielded a horizontal hole 50 ft (15.2 m) long with a maximum 
vertical deviation of +-5 inches (12.7 cm). For all tests to date, the 
on board logging instrumentation has provided accurate guidance 
and hole location data. Test results indicate that the drilling system 
is capable of producing horizontal holes for UCG applications. 11 
references, 14 figures. 


39287 (SAND—84-0873C) Results from using the 
CSAMT technique to monitor the Tono UCG experiment. 
Bartel, L.C.; Davidson, G.S.; Jacobson, R.D.; Uhl, J.E. 
(Sandia National Labs., Albuquerque, NM (USA)). 1984. 
Contract AC04-76DP00789. 20p. (CONF-840835—5). 
NTIS, PC A02; 3; GPO Dep. Order Number DE84015650. 

From 10. annual underground coal gasification symposium; 
Williamsburg, VA, USA (12 Aug 1984). 

Paper copy only, copy does not permit microfiche produc- 


The controlled source audio-frequency magnetotelluric 
(CSAMT) surface electromagnetic geophysical technique was used 
to monitor the Tono project partial seam CRIP UCG test conduct- 
ed by LLNL in cooperation with WIDCO on the WIDCO mine 
property near Centralia, Washington. The use of the CSAMT tech- 
nique on the Tono UCG experiment was the first application of the 
technique to monitor an active UCG process. This test provided 
the opportunity to evaluate the technique and to determine if the 
technique could map the process on an essentially real-time basis. A 
grid of measuring electrodes was installed over the process area 
and measurements were made almost daily during the length of the 
30 day test. As a completely automatic data collection system 
proved to be too costly and because daily manual field surveys of 
the required magnitude were not feasible, a combination of auto- 
matic scanning and manual surveying was selected for the test. The 
results of the monitoring show a changing resistivity pattern with 
time indicative of a changing process. The process boundary deter- 
mined using the CSAMT technique agrees very well with the proc- 
ess boundary determined from the limited thermal data coupled 
with the mass balance calculations and post-test coring. The 
CSAMT measured resistivities respond to the movement of water 
during dewatering. The dewatering boundary appears to be influ- 
enced by geologic barriers such as faults and fractures and the 
dewatering boundary appears to determine the ultimate process 
boundary. 14 references, 6 figures, 1 table. 


39288 (SAND—84-0969C) Cavity growth patterns on the 
partial seam crip test. Hommert, P.J. (Sandia National Labs., 
Albuquerque, NM (USA)). 1984. Contract AC04 
76DP00789. 21p. (CONF-840835—4). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84015651. 

From 10. annual underground coal gasification symposium; 
Williamsburg, VA, USA (12 Aug 1984 

Sects. an dnadiia tn ateeideegnetion, 

The Partial Seats CRIP (FSC) tek conducted by Lawrence 
Livermore National Laboratories was characterized by two dis- 
tinctly different types of cavity growth. Portions of the thermal 
data from the test have been analyzed using conduction models to 
infer the dynamics of the cavity growth. Growth during the first 
phase of the test was characterized by rapid movement of the proc- 
ess to the top of the seam. The growth patterns during this time 
were remarkably similar to those observed on the Hoe Creek III 
test. Cavity growth observed later in the test, after the CRIP ma- 
neuver and when the horizontal production was in use, showed 
more lateral extent within the seam similar to patterns that were 
observed on the Hanna UCG tests. This type of growth resulted in 
improved process efficiency, at least for the early post-CRIP 
period. Calculations using a thermal-mechanical growth model are 
consistent with both types of growth observed. In particular, when 
stringers that were present in the seam are included in the model 
calculations, the more favorable growth patterns observed in the 
test are predicted. It is concluded that non-coal layers within the 
seam have the potential to significantly affect cavity growth and 
thus their presence should be accounted for when designing a proc- 
ess. 11 references, 10 figures, 1 table. 
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39289 Reactions of the 7r-thiophene ligand in (eta-~-C,H.S) 
Mn(CO);*. Mechanistic possibilities for catalytic hydrodesul- 
furization. Lesch, D.A.; Richardson, J.W. Jr.; Jacobson, 
R.A.; Angelici, R.J. (lowa State Univ., Ames). Journal of 
the American Chemical Society; 106: No. 10, 2901-2906(16 
May 1984). Contract W-7405-ENG-82. 

Reaction of Mn(CO);OSO.CFs; with refluxing thiophene 
gives a high yield of [Mn(CO)s(thiophene)]SOsCFs (1). This com- 
plex reacts with CN™ to give Mn(CO)s(thiophene CN) (2a) and 
with BH,, HFe(CO)y", and HW(CO) °#&« to ~-— give 
MN(CO)s(thiophene H) (2c). A single-crystal X-ray diffraction 
study of 2a shows that it crystallizes in the monoclinic cell P2:/c 
with a = 12.008 (2) A, b = 6.6935 (8) A, c = 12.172 (2) A, B = 
95.63 (2)°, and four molecules per unit cell. The structure demon- 
strates that cyanide addition occurs at a carbon atom adjacent to 
sulfur causing this now-saturated carbon to be 0.59 A out of the 
plane of the thiophene ring. Compound 1 reversibly adds P(n-Bu)s 
to form Mn(CO)s(thiophene PBus)*. Protonation of 2c by HCl, 
HSO;CFs, HI, and CF;CO:2H yields an unstable complex of 2,3-di- 
hydrothiophene. The dihydrothiophene is readily displaced by 
MeCN or CO. Hydride addition to the 7-bonded thiophene in 2c, 
followed by protonation, is suggested as a possible model for the 
first steps in hydrodesulfurization of thiophene. 


39290 UCG is technically feasible. Stephens, D.R.; Hill, 
R.W.; Thompson, D.S.; Thorsness, C.B. (Lawrence Liver- 
more Nat'l. Lab., Livermore, CA 94550). Chemical Engi- 
neering Progress; 39-45(Feb 1984). 

UCG is emerging as a leading synfuels candidate for three 
reasons: favorable economics, it uses coal seams that are unattrac- 


tive for mining, and it is able to produce clean fuels. 


39291 Effect of cresol as a co-solvent in coal liquefaction 
and product analysis. Volker, E.J.; Bockrath, B.C. (U.S. 
Dept. of Energy Pittsburgh Energy Technology Center, 
Pittsburgh, PA). Fuel; 63: No. 2, 285-286(Feb 1984). 


The influence of o-cresol on conversions of Bruceton coal to 
tetrahydrofuran (THF) extract was determined over the full range 
of composition for mixtures of o-cresol with either tetralin, phenan- 
threne, anthracene or pyrene. A maximum was found in both of the 
plots of coal conversion versus cresol content for mixtures with 
phenanthrene or pyrene. By comparison, the conversion found in 
pure tetralin was significantly higher than those found in the polyn- 
uclear aromatics and was not increased by addition of o-cresol. The 
enhancement of conversion by addition of cresol to the polynuclear 
aromatics was determined to be due to its action during the lique- 
faction itself, and not due to any influence exerted on post-liquefac- 
tion product separation. The relationship of these results to other 
studies showing the effect of cresol on both liquefaction chemistry 
and on post-liquefaction product work-up is discussed. 


39292 Thermal decomposition of SRC-II middle distillate 
under surface vaporizing conditions. Vranos, A.; Liscinsky, 
D.S. (United Technologies Research Center, East Hartford, 
CT). Fuel; 63: No. 2, 185-189(Feb 1984). 

Decomposition of SRC-II middle distillate under surface va- 
porizing conditions was studied as a distillate under surface vapor- 
izing conditions function of temperature (heating rate), vapour 
phase residence time and oxygen level. The stressed and unstressed 
fuel was analysed by capillary gas chromatography. Decomposition 
was found to be greatest at low temperature. Boiling mode did not 
appear to affect the extent of decomposition. Decomposition was 
weakly related to chemical class and strongly related to component 
volatility. The effect of gas phase residence time and oxygen level 
were negligible at the conditions studied. It is concluded that de- 
composition occurs primarily within the liquid and at the vaporizer 
surface. 


Experimental study of the ignition behaviour of an 
adiabatic SRC-II coal liquefaction reactor. King, W.E.; Carr, 
N.L.; Moo, W.G.; Shah, Y.T. (Gulf Research mae Develop- 
— Co., Pittsburgh, PA). Fuel; 63: No. 2, 178-184(Feb 

Experimental data are presented which describe the thermal 
behaviour of a bench-scale adiabatic coal liquefaction reactor oper- 
ating in an open loop. The reactor employed external feedback con- 
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trol for maintaining adiabaticity. Conditions for both ignition and 
quench have been found for coal liquefaction at SRC-II operating 
conditions where repeated ignition/quench behaviour was demon- 
strated. No stable steady states were found between 450°C and 
475°C for SRC-II operation. Ignition occurred at a feed tempera- 
ture of ~415°C. The low steady states occurred at conditions of 
essentially no heat generation; at a very low extent of reaction. 
Some unexpected evidence of a preheater effect on reactor ignition 
was observed; however, the effect of preheater temperature profiles 
on reactor performance was not systematically studied. 


39294 Comparison of effects of adding Boudouard cata- 
lysts before and after coal Spiro, C.L.; Kosky, 
P.G.; Lamby, E.J.; McKee, D.W. (General Electric Corpo- 
rate Research & Development Center, Schenectady, NY). 
Fuel; 63: No. 1, 133-134(Jan 1984). 

The gasification behaviour of coal to which Boudouard cata- 
lysts were added before and after charring was compared. For Illi- 
nois coal and for Navajo subbituminous coal, experiments showed 
that it is not of significance if alkali carbonate catalyst is added 
before or after charring. The results suggest that Boudouard cata- 
lysts must be highly mobile under gasification conditions, and their 
activity dominates the gasification process at these conditions com- 
pared to mass transfer constraints. 


39295 Definition and determination of the intrinsic rate 
of catalyzed Boudouard reaction. Shadman, F.; Sams, D.A. 
(Univ. of Arizona, Tucson). American Chemical Journal; 29: 
No. 2, 160-164(1984). (CONF-840415—). 

From 187. national meeting of the American Chemical Soci- 
ety; St. Louis, MO, USA (8 Apr 1984). 

is work is an investigation of the variation of the reaction 

rate during conversion in the steam gasification of coal using alkali 
metal catalysis. The factors considered in this study are the change 
in the reaction area and the change in the amount and distribution 
of catalyst during gasification. Intrinsic rate parameters are deter- 
mined, and a kinetic model is developed. 


39296 Catalyzed carbon gasification: thermal desorption 
studies on carbon-oxygen surface complexes. Nayak, R.V.; 
Jenkins, R.G. (Pennsylvania State Univ., University Park). 
American Chemical Journal; 29: No. 2, 172-178(1984). 
(CONF-840415—). Contract AC02-79ER 10488. 

From 187. national meeting of the American Chemical Soci- 
ety; St. Louis, MO, USA (8 Apr 1984). 

This work is a study of the enhancement of the C-O: reac- 
tion rate by the deposition of Pt on a graphatized furnace black, 
Vulcan 3 (V3G). Linear temperature programmed desorption 
(LTPD) studies of the carbon-oxygen surface complexes formed on 
the Pt-V3G were conducted in the search for the cause of the en- 
hanced reactivity. The data of the LTPD studies is given along 
with an interpretation of the results. 


39297 Coal liquefaction by steam pyrolysis. Graff, R.A.; 
Brandes, S.D. (City Coll., New York, NY). American Chem- 
ical Journal; 29: No. 2, 104-111(1984). (CONF-840415—). 
Contract AC21-80MC14875. 

From 187. national meeting of the American Chemical Soci- 
ety; St. Louis, MO, USA (8 Apr 1984). 

A key to obtaining high liquid yields in steam pyrolysis of 
coal has been found to be pretreatment in steam and low tempera- 
ture. In tests reported here, Illinois No. 6 coal is pyrolyzed in steam 
at a pressure of 50 atm. by flash heating to temperatures from 870 
to 980°C. In the absence of pretreatment about 23% of the coal’s 
carbon is converted to liquid product. If, however, the coal is first 
exposed to 50 atm. of steam for less than 30 min. at temperatures 
from 320 to 360°C, over 50% carbon conversion to liquids is ob- 
tained is subsequent pyrolysis. 


39298 Pyrolysis studies of Illinois # 6 and its tar using 

matrix isolation FTIR spectroscopy. Chu, C.J.; Fredin, L.; 

Hauge, R.H.; Margrave, J.L. (Rice Univ., Houston, TX). 

—— Journal; 29: No. 2, 49-57(1984). (CONF- 
15—). 
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From 187. national meeting of the American Chemical Soci- 
ety; St. Louis, MO, USA (8 Apr 1984 a 
various experiments in study are performed with 
the objective of better understanding the initial reaction steps in 
coal gasification. Emphasis is placed on clarifying and understand- 
ing the structure of coal and its tars through pyrolysis studies de- 
signed to enhance formation of reactive gas phase intermediate spe- 
cies. Our main concern is centered on the characterization of un- 
known intermediates and better understanding the mechanism of tar 
formation. The experiments are designed such that reactive gas 
phase intermediates can exit the reaction zone rapidly and be 
trapped with inert matrix gas on a cold (12°K) matrix surface. 
Identification of these species and possible free radicals are per- 
formed in a newly designed Rice University multisurface matrix 
isolation FTIR-MS apparatus for the slow pyrolysis studies of Illi- 
nois #6 and flash pyrolysis of its tars. 


39299 Global kinetics of primary and secondary reactions 
in hydrocarbon gas evolution from coal Serio, 
M.A.; Peters, W.A.; Sawada, K.; Howard, J.B. (Massachu- 
setts Inst. of Tech., Cambridge). American Chemical Journal; 
29: No. 2, 65-76(1984). (CONF-840415—). Contract EX-76- 
A-01-2295;AC21-82MC19207. 

From 187. national meeting of the American Chemical Soci- 
ety; St. Louis, MO, USA (8 Apr 1984). 

In this paper, results for the formation kinetics of CH, 
C:Mi, C?He, and Cs’s by primary pyrolysis of Pittsburgh No. 8 bi- 
tuminous coal and of CH, and C?H, by vapor-phase cracking of 
the tar are presented. The kinetic parameters presented in this 
paper are understood to be global parameters, i.e., they represent 
the kinetics for the overall reaction A — B rather than any elemen- 
tary step involving radical species. Consequently, the values ob- 
tained for activation energies correlate with the strengths of the 
bonds which are being broken, but are not equivalent. 


39300 Thermal effects on the rapid devolitization of coal. 
Morel, O.; Vastola, F.J. (Pennsylvania State Univ., Univer- 
sity Park). American Chemical Journal; 239: No. 2, Tir 
82(1984), (CONF-840415—). 

From 187. national oe of the American Chemical Soci- 
ety; St. Louis, MO, USA (8 Apr 1984). 

The objective of experiment is to obtain data on the 
thermal response of coal under rapid heating conditions by measur- 
ing the variation in gas temperature when particles are injected into 
a hot gas environment where gas convection will play a significant 
role in the heat transfer process. By measuring local gas tempera- 
ture in the vicinity of a particle injected into a hot environment the 
time of the heating-pyrolysis period can be measured and an esti- 
mate can be made of the relative contributions of gas convection 
and radiation to the process. 


39301 Variation of coal pyrolysis behavior with rank. 
Solomon, P.R.; Hamblen, D.G.; Carangelo, R.M.; Mark- 
ham, J.R.; DiTaranto, M.B. (Advanced Fuel Research, East 
Hartford, CT). American Chemical Journal; 29: No. 2, 83- 
93(1984). (CONF-840415—). 

From 187. national meeting of the American Chemical Soci- 
ety; St. Louis, MO, USA (8 Apr 1984). 

The objective of this work is to investigate the chemical ki- 
netic rate of coal pyrolysis for coals of different rank in two experi- 
ments designed to minimize heat and mass transfer limitations. The 
first experiment is a constant heating rate experiment in which the 
coal is heated slowly enough (30°C/min) that heat transfer to the 
coal is not a problem. The second experiment includes rapid heat- 
ing (3 to 5 x 10* °C/sec) of the coal. 


39302 Cold atmosphere pyrolysis of pulverized coal using 
10.6.m laser heating. Ballantyne, A.; Chou, H.; Neoh, N.; 
Orozco, N.; Stickler, D. (Avco Everett Research Lab., Inc., 
MA). American Chemical Journal; 29: No. 2, 119-128(1984). 
(CONF-840415—). Contract AC22-80PC30291. 

From 187. national meeting of the American Chemical Soci- 
ety; St. Louis, MO, USA (8 Apr 1984). 

The pyrolysis behavior of three different coals was explored 
in a unique experimental arrangement that inhibited secondary reac- 
tions of the primary volatiles. They were transported as particulate 
suspensions in room temperature nitrogen, and heated to particle 
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temperatures in the range 1300-1800K at about 10°K/s by a 10.6um 
laser beam. This approach allows well-controlled heating with 


that gas phase C species account for less than 1% of the coal C 
although HzO comparable to the coal moisture content is evolved. 
Residual solids have proximate and ultimate analyses very close to 
the raw coals but significantly enhanced solubility. It appears that 
tarry volatiles are produced with minimal change in chemical bond- 
ing and recondense in the cold gas flow. This suggests that primary 
coal volatiles are of high molecular weight, with subsequent gas 
phase decomposition giving low molecular weight products in hot 
atmospheres. ‘ 


39303 Enhanced ethylene production via flash methanoly- 
sis of coal. Sundaram, M.S.; Steinberg, M.; Fallon, P. 
(Brookhaven National Lab., Upton, NY). American Chemi- 
cal Journal; 29: No. 2, _ (CONF-840415—). 
Contract AC02-76CH00016. 

Fens 200: aetheted haetag of Gen Amadenn Cheuindl Sieh 
ety; St. Louis, MO, USA (8 Apr 1984). 

In an on-going pyrolysis research project at the Brookhaven 
National Laboratory, the methods to increase the yield of ethylene 
through flash methanolysis of coal is being investigated. Flash 
methanolysis is defined as pyrolysis of coal under pressure in an at- 
mosphere of methane. This study attempts to identify the influence 
of important process variables such as reaction temperature, gas 
pressure, solids residence time, gas/solids ratio etc. on the produc- 
tion characteristics of ethylene and other pyrolysis products. 


39304 Role of exchangeable cations in concurrent gasifi- 
cation/ of lignites. Morgan, M.E.; a R.G. 
(Pennsylvania State Univ., University Park). American 
Chemical Journal; 29: No. 2, 141-145(1984). (CONF- 
840415—). Contract AC01-79ET 14882. 

From 187. national of the American Chemical Soci- 
ety; St. Louis, MO, USA (8 Apr 1984). 

The role of ion-exchangeable alkali and alkaline-earth metals 
in the gasification/pyrolysis of lignites is addressed. These cations, 
which are peculiar to low-rank coals, are known to have a signifi- 

cant influence on the utilization behavior of lignites. Exchangeable 

metal cations have been found to affect coal pyrolysis and coal-char 

gasification. The goal of this paper is to illucidate the way in which 

le cations affect coal gasification in terms of their role in 

coal pyrolysis, char gasification and the interaction between the 
two. 


39305 Effects of pyrolysis conditions on coal devolatiliza- 
tion. Freihaut, J.D.; Seery, D.J. a Technologies Re- 
search Center East Hartford, CT). Preprints of a 2 
ican Chemical Society, Division of Fuel Chemistry; 28: No. 4, 
265-277(Aug 1983). {CONF-830814—). 

From 186. national meeting of the American Chemical Soci- 
ety; Washington, DC, USA (28 Aug 1983). 

The formation and evolution of PAH species in coal devola- 
tilization is observed to be a sensitive function of the mix of molec- 
ular species present in the parent coal. Through high volatile bitu- 
increase with apparent aromaticity of the coal. Those coals having 
the greater aromaticity, as indicated by infrared absorption charac- 
teristics, give consistently greater tar yields than less aromatic sam- 
ples. Such coals also show less variation in tar yields with changes 
in heating rate. For moderate heating rates to final temperatures 
less than 1000° C, the coal nitrogen evolution mirrors the parent 
coal evolution as char, tar or light gas species on a mass fraction 
basis. Heating rates of 1° C/sec or less are observed to lower tar 
yields of bituminous coals while increasing char and light gas 
yields. On the other hand, programmed heating rates of 10°-10* 
°C/sec also result in a decrease in tar yields with an increase in 
solid species products. A fraction of these solids appear to be soot 
particles. Gaseous yields of coals subjected to such high thermal 
fluxes show C2H2, CO, CH, HCN, C2H, and polyacetylenes as the 
predominant gas phase species. 
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39306 Modeling of drying and pyrolysis during under- 
ground coal gasification. Tsang, T.M.; Edgar, T.F. (Depart- 
ment of Chemical Engineering, The University of Texas, 
Austin, TX). In Situ; 7: No. 3, 237-264(1983). 

A model for drying, pyrolysis, and gasification of large 
blocks of coal has been developed. This system is characterized by 
mass flow in a direction countercurrent to heat transfer. The mois- 
ture driven off can react with char and pyrolysis products, causing 
a self-gasification effect. Equations for total moisture (liquid and 
vapor) transfer and heat transfer ahead of and behind the drying 
front have been derived with the aid of appropriate assumptions. A 
simultaneous independent first order reaction model is used for the 
pyrolysis reactions, and the dusty gas model is used to compute 
flow and concentration profiles. In this paper generic features of 
the mathematical model are discussed, which results in a variation 
of the “Stefan problem.” 


39307 Modeling of drying and pyrolysis during under- 
ground coal gasification. Tsang, T.M.; Edgar, T.F. (Depart- 
ment of Chemical Engineering, The University of Texas, 
Austin, TX). In Situ; 7: No. 3, 265-299(1983). 

A finite difference algorithm is presented for solving the 
one-dimensional "Stefan problem” posed by drying and pyrolysis of 
a coal block. Extension of the algorithm to the problem of drying, 
pyrolysis and gasification of a coal block gives excellent agreement 
with data that include temperature profiles and location of the 
drying front. Reasonable agreement with the gaseous product dis- 
tribution is also obtained. 


39308 (BG-Trans—5897) Degassing and hydrogasification 
of hard coals in the pressure range from 0.1 to 90 bar at heat- 
ing up rates from 10? to 10°°K/s. Arendt, P. (British Gas 
Corp., London). 1982. Translation source information not 
available . 23p. NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84901727. 

Portions are illegible in microfiche products; Thesis. Submit- 
ted to Technischen Hochschule, Aachen, Germany. 

Ideal requirements for the experimental apparatus are dis- 
cussed. These cover the following: (1) requirements which should 
be met as closely as possible by the apparatus used to ensure accu- 
rate measuring results; (2) brief description of the complete appara- 
tus; (3) pressure reactor; (4) heating up of the coal sample which 
covers wire mesh heating system, temperature determination in the 
coal layer and heating-up control system; (5) detection of tar type 
products; (6) weighing of tar and coke residue; (6) slow motion film 
studies with the high speed camera; (10) experimental procedures 
which cover experiments for the quantitative determination of the 
products of reaction, criteria for choosing the weight of coal for a 
reactor run, and slow motion film studies. 22 figures. 
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39309 Small-angle neutron scattering study of coal ex- 
tract solutions in pyridine. Triolo, R.; Child, H.R. (Solid 
State Division Oak Ridge National Lab., Oak Ridge, TN). 
Fuel; 63: No. 2, 274-279(Feb 1984). 

Three perdeutero-pyridine extracts of Illinois No. 6 coal 
were studied with SANS in an effort to: 1. check the reproducibil- 
ity of the measurements; 2. check the reproducibility of the extrac- 
tions; and 3. try to measure weight average molecular weights for 
the non-fractionated extracts. In addition one sample from the Bru- 
ceton mine of Pennsylvania was studied to check any dependence 
on the coal’s origin and one silylated sample of an Illinois No. 6 
extract was studied to assess the effect of chemical treatment of 
coals on the average molecular weight. The chemical composition 
and the number-average molecular weights were obtained for the 
same samples. Scattering data were observed to be well represented 
by the Debye theory for a random two phase system with an ex- 
perimental density-density correlation function described by a cor- 
relation length a. The analysis of the data shows that the extraction 
is a non-reproducible operation and this seems to be due to the het- 
erogeneous nature of coal. In addition the present methods avail- 
able to obtain molecular weights from the scattering data do not 
seem to be applicable to coal extracts. 
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REFER ALSO TO CITATION(S) 39105, 39111, 39180, 39181, 39189, 39190, 
39270, 39271, 39272, 39284, 39298, 39301, 39447, 39460, 39478, 39488, 39489, 
39491, 39494, 39505, 39506, 39508, 39515, 39521, 39522, 39523, 39524, 39525, 
cues on 39551, 39554, 39555, 39556, 39557, 39558, 39559, 39560, 39936, 
39937, 


39310 (CONF-830483—Vol.2, pp 1111-1118) Specific 
volume of coal slurries in aqueous and non-aqueous media. 
Rowell, R.L. (Univ. of Massachusetts, Amherst). 1983. 
NTIS, PC A99/MF A01. Order Number DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

A thermodynamic approach to the determination of partial 
properties of binary mixtures is presented. We obtain the partial 
mass volume and the partial volume mass and derive the general 
relationship between volume fraction and mass fraction. Non-ideal 
mixtures with either or both components contributing to the non- 
ideal behavior are considered. The general application to coal slur- 
ries is discussed in order to illustrate the theory and to show how 
the theory may be used to examine kinetic effects and non-equilibri- 
um effects in general. 4 figures. 


39311 (CONF-830483—Vol.2, pp 1119-1141) Rheology 
and pumping characteristics of coal-water slurry fuels pre- 
pared in a Columbia Chase Integrator. Batra, S.K.; Kenney, 
R.B.; O’Toole, A. (GIMRET International, Inc., Shrews- 
bury, MA; Columbia Chase Corp., Holbrook, MA). 1983. 
NTIS, PC A99/MF A0O1. Order Number DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Coal-water slurry (CWS) are potential fuels for replacement 
of fuel oil in oil fired boilers. These fuels offer several advantages 
over the use of solid coal in these boilers as CWS fuel can be trans- 
ported, stored and burned similar to heavy fuel oil and requires 
minimum modifications and space. CWS fuels containing 65 to 70% 
(by weight) coal offer considerable cost savings over oil with sub- 
stantially reduced conversion cost. For designing storage and 
pumping systems for CWS fuels, it is most important to evaluate 
the characteristics of these fuels. The paper presents the results of 
test program and reviews the characteristics of CWS fuels prepared 
with various coal particle size distribution utilizing a Columbia 
Chase Integrator. A mixture of coal, chemical additive and water 
prepared externally is passed through the Integrator to enable thor- 
ough mixing and enhance stability of the mixture. Stability and rhe- 
ology characteristics observed will be reported with varying coal 
concentrations. Also, the CWS prepared in a pilot plant was 
pumped through a test loop at varying flow-rate and temperature. 
The pumping characteristics of the CWS fuel are also reported in 
the paper. 8 references, 20 figures, 3 tables. 


39312 (CONF-830483—Vol.2, pp 1142-1156) Handling 
properties of coal/water slurries. Dooher, J.; Gilmartin, B.; 
Albert, D.; Chuisano, N.; Cote, D.; Gozelski, J.; Grasso, M.; 
Kanabrocki, T.; Malicki, P.; Wright, D. (Adelphi Univ., 
Garden City, NY; Long Island Lighting Co., Hicksville, 
NY). 1983. NTIS, PC A99/MF A0Ol. Order Number 
DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

From the samples which were examined during this pro- 
gram, some general statements can be made about the handling 
properties of these fuels. More testing must be performed before 
coal/water slurries can be successfully used as a fuel in a utility 
power plant. Each of the suppliers has demonstrated that they are 
capable of producing a technically acceptable utility fuel, however, 
due to secrecy agreements, it cannot be determined whether or not 
the specific fuels tested can be produced in large quantities at at- 
tractive prices. Quality control of the CWS delivered to the plant is 
critical. Wide variations in slurry properties were seen in the sam- 
ples tested, some of which were unacceptable for utility use. The 
seventy percent weight coal slurry seems to be, for some suppliers, 
the borderline level for producing an acceptable slurry. The addi- 
tives used by some suppliers greatly altered the ash properties of 
the CWS, i.e., from a low fouling index to a high fouling index. 





The flow behavior of the CWS in a concentric cylinder viscometer 
closely matched that seen in the loop used for testing. However, 
viscometer testing cannot yet predict the changes that some slurries 
undergo during pumping. Some amount of agitation will be re- 
quired to keep the fuels uniformly mixed, however, the power re- 
quired will be much less than that needed for initial mixing. The 
theological behavior of most of the slurries were evaluated in the 
loop after eight or more hours of pumping. Some of the slurries 
behave as nearly Newtonian fluids, however, others became dilat- 
ant or had flow properties which rapidly changed with time. In 
order to correctly design a fuel forwarding system, both the initial 
and equilibrium behavior of the slurries must be taken into account. 
11 figures, 1 tablw. 


39313 (CONF-830483—Vol.2, pp 1157-1180) Rheologi- 
cal characteristics of coal water mixtures. Kiyonaga, Yasu- 
hiro; Watanabe, Shin-ichi. (Lion Corp., Tokyo, Japan; Kao 
Corp., Tokyo, Japan). 1983. NTIS, PC A99/MF AO1. 
Order Number DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

The stability of Coal-Water-Mixture (CWM) can be evaluat- 
ed by measuring the magnitude of structural viscosity of CWM and 
the area rate with a double cylinder type rheometer. The excellent 
performance of ACC-700, which was developed by Lion Corpora- 
tion, was confirmed by rheology measurement; its concentration 
limit of CWM was as high as 70% as well as its capability for 
CWM stability. 15 figures. 


39314 (CONF-830483—Vol.2, PP 1205-1228) Rheology 
of coal/water slurries. Casassa, E.Z.; Parfitt, G.D.; Rao, 
A.S.; Toor, E.W. (Carnegie-Mellon Fy Pittsburgh, PA). 
1983. NTIS, PC A99/MF AOl. Order Number 
DE84007931. Contract FG22-81PC40285. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

The ect of solid concentration, pH, particle charge, tem- 
perature and the presence of added electrolytes on the rheology of 
50% wt coal/water slurries of four bituminous coals (Pittsburgh 
Seam No. 8, Illinois No. 6, San Juan and Hiawatha) has been exam- 
ined. Shear rates were in the range 10 to 100 sec”. The pH of the 
slurries was varied from 2.5 to 12 and the slurry temperature from 
8° to 48°C. Four different electrolytes (10~' to 10-* mol dm~*) 
were added to some of the slurries. For all four coals the viscosity 
of slurries increased with coal concentration and showed pH de- 
pendence and pseudoplastic flow behavior with low yield values. 
Coal particles showed high surface charge in the pH regions where 
the viscosity of the slurries was low. Addition on mono-, di-, and 
tri-valent ions caused a shift in the viscosity maxima on the pH 
scale. Increase in slurry temperature resulted in a decrease in slurry 
viscosity which appears to be mainly due to the fluid. 18 refer- 
ences, 12 figures, 7 tables. 


39315 (CONF-830483—Vol.2, pp 1229-1243) Some rheo- 

data and atomization behaviour of CWM’s containing 
68 to 83% coal. Gillberg, L.; Larsson, N.; Mathiesen, M.; 
Nystroem, O.; Persson, J.E. (AB Carbogel, Helsingborg, 
Saatea 1983. NTIS, PC A99/MF AOl. Order Number 
DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

A concentrated coal-water mixture (CWM) was prepared 
based on air dried filter cake from pilot plant milling at 6 tons/ 
hour. The CWM was diluted in increments for determination of 
theological properties and atomization behaviour whereby both 
particle size distribution and the ratio of dispersing agent over coal 
content were kept constant. In addition, CWM samples with high 
water content were prepared with various concentrations of stabi- 
cussed and a relationship between slurry viscosity and mass median 
diameter of atomized droplets is proposed. 6 figures, 4 tables. 


30316 (CONF-830483—Vol.2, pp 10p, Paper 5) Rheolo- 
gy of highly concentrated coal slurries. Botsaris, G.D.; Glaz- 
man, Y. (Tufts Univ., Medford, La 1983. NTIS, PC A99/ 
MF AOl1. Order Number DE8400793 
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From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

The rheological properties of a coal slurry fuel are of pri- 
mary importance for its utilization. The desire to have a slurry con- 
taining as high as 70 wt % coal and a viscosity of the order of 10° 
centipoise on the one hand and a slurry in which sedimentation has 
been minimized by creating structures through the interaction of 
the solid particles (without at the same time imparting irreversible 
aggregation) on the other, imposes great demands on the formula- 
tion of the optimum coal slurry fuel. At the present level of under- 
standing of slurry behavior and research effort, the question is put 
in a very simple form: how to achieve the highest possible solids at 
a given viscosity level or alternately how to achieve a minimum 
viscosity for a given solids concentration. This paper is a contribu- 
tion to the answer of the above question. It concludes that the vis- 
cosity of a highly concentrated suspension is determined not only 
by the particle size distribution but also by the various interactions 
between particles. The authors recommend that the experimental 
determination of an effective maximum solids concentration for var- 
ious suspensions together with the Frankel-Acrivos Equation could 
provide valuable guidelines for the development of an optimum 
coal-water slurry formation. 11 references, 5 figures. 


39317 (CONF-830807—, pp 245-247) Surface character- 
ization of coal: interaction of vapors and liquids with coals. 
Awad, H.; Widyani, E.; Wightman, J.P. (Virginia Tech, 
Blacksburg). 1983. NTIS, PC A99. Order Number 
DE84010399. 


From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Sorption isotherms of methanol, ethanol and propanol from 
the vapor phase were measured volumetrically at room temperature 
for Amax and Pocahontas No. 3 coals outgassed in vacuo at tem- 
peratures up to 200°C. The heats of immersion of Amax coal (325 
mesh) were measured at 35°C in a series of n-alcohols in a Calvet 
microcalorimeter. Details of the microcalorimetric measurements 
have been reported by Widyani and Wightman (1982). Microelec- 
trophoretic velocities of Pocahontas No. 3 coal (325 mesh) were 
determined using a Rank Mark II apparatus with a flat cell. Wet- 
ting rates of Pocahontas No. 3 and Amax coals (325 mesh) were 
measured in aqueous solutions of Triton X100, Aerosol OT and 
hexadecyltrimethyl ammonium bromide (HDTAB) using the 
Walker (1952) procedure. X-ray photoelectron spectroscopy (XPS 
or ESCA) was used to detect residual surfactant on the coal sur- 
faces. The coal samples were analyzed with a duPont 650 electron 
spectrometer. 8 references, 5 tables. 


39318 (CONF-830807—, pp 277-279) Contributions of 
macromolecular 


non-covalent interactions to the structure of 
bituminous coals. Larsen, J.W.; Green, T.K.; Chiri, I. 1983. 
NTIS, PC A99. Order Number DE84010399. 

From. International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Coals are macromolecular solids comprised of a three-dimen- 
sionally cross linked gel (insoluble) and a collection of soluble mol- 
ecules which can be removed by pyridine extraction. A knowledge 
of the cross-link density (the tightness with the network is held to- 
gether) of the macromolecular network is crucial to understanding 
many of the chemical and physical properties of a coal. Cross links 
composed of hydrogen bonds play a central role in the physical 
properties of coals (vide supra), and knowledge of them is neces- 
sary if we are to understand coal-solvent interactions, mechanical 
properties, and mass transport. We have developed the experimen- 
tal techniques necessary for calculating the cross link densities of 
bituminous coals. Using either the simple Flory-Rehner equation or 
a similar treatment designed specifically for coals, only two experi- 
mental quantities are necessary to calculate anti M/sub c/, the 
number average molecular weight per cross link. Those quantities 
are the degree of swelling of the coal in a solvent (Q = volume of 
swollen coal/volume of coal) and the Flory chi value for the coal- 
solvent pair. Chi is a pair-wise interaction parameter quantifying 
the interaction between the swelling solvent and the coal. 11 refer- 
ences, 3 figures. 
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39319 7 pp 280-282) Analysis of solvent 
mechanisms macromolecular coal networks. 
Peppas, N.A.; Larson, TM, Lucht, L.M.; Sinclair, G.W. 
(Purdue Univ., West Lafayette, IN). 1983. NTIS, PC A99. 
Order Number DE84010399. Contract FG22-80PC30222. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Sorption/transport studies were performed with various coal 
samples covering the range of 69.94 to 94.17%C (dmmf basis). Rep- 
resentative experimental results are given. Figure 1 presents data of 
the pyridine gain of various coal pieces at 23 to 26°C. Figure 2 pre- 
sents data of pyridine gain of coal particles at 35°C. In both cases, 
as the carbon content increases the amount of solvent absorbed de- 
creases. In general, after an induction period, Fickian diffusion in 
the glassy state is observed up to about 150 hours. As the carbon 
content increases the transport mechanism approaches that of Fick- 
ian diffusion, as judged by the slopes of the graphs. At long times 
there seems to be a transition to the rubbery state and pore collapse 
which results in solvent exudation from the pores. Figure 3 shows 
the effect of particle size on the dynamic swelling process. The re- 
sults are for pyridine swelling of untreated coal particles of PSOC- 
207, a HVB with 79 to 82%C (dmmf). More exact analysis of the 
transport mechanisms can be obtained from the sorption/transport 
studies in an electromicrobalance, as shown in Figure 4. These re- 
sults are for pyridine swelling at 23 to 28°C of coal particles of 20 
to 30 mesh. These results are important in understanding mass 
transfer limitations in certain types of coal liquefaction processes. 7 
references, 4 figures. 


39320 (CONF-830807—, pp 283-286) Macromolecular 
structure of coal. Weller, M.; Voelkl, J.; Wert, C. (Max- 
Planck-Institut fuer Metallforschung, Stuttgart, Germany; 
Technical Universitat Muenchen, Germany; Univ. of IlIli- 
nois, Urbana). 1983. NTIS, PC A99. Order Number 
DE84010399. Contract AC02-76ERO1198. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

ie carbonaceous matter in coal has long been known to 

have an eens macromolecular structure. Thus, it has not been 
surprising to find that the viscoelastic character of coal is similar to 
that of many other macromolecular solids, in particular both the 
natural and synthetic polymers. We have shown that one manifesta- 
tion of this viscoelastic behavior is a rich anelastic spectrum over a 
wide range of temperatures and frequencies. This paper reports on 
additional internal friction measurements and describes the tempera- 
ture dependence of two of the internal friction peaks, the y- and B- 
peaks, for a particular coal. 5 references, 7 figures. 


39321 (CONF-830807—, pp 288-291) Possible causes of 
the optical anisotropy in bituminous coals. Brenner, D. 
(Exxon Research and Engineering Co., Linden, NJ). 1983. 
NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Substantial progress in the understanding of the macromole- 
cular nature of bituminous coals has been achieved through studies 
of their optical anisotropy. Untreated coal is found to undergo ma- 
cromolecular reorientation when sufficient pressure is applied. The 
induced anisotropy is retained, so the raw coal is a plastic. Also, 
the optical anisotropy of the vitrinite of a bituminous coal is com- 
pletely relaxed when it is immersed in pyridine and some other spe- 
cific solvents, and the physical state of the immersed coal is a cross- 
linked rubber. Pyridine-immersed coal which is dried generally re- 
mains isotropic. This indicates that the natural optical anisotropy 
was frozen-in by the secondary interactions and represents a none- 
quilibrium state (in the absence of pressure) of the coal structure. 
These studies suggest that plastic deformation of the macromolecu- 
lar structure under the pressure of the overburden may contribute 
to the natural uniaxial optical anisotropy of coals in addition to, or 
“instead of, the commonly hypothesized orientation of micelles or 
platelets in the coal. 10 references, 1 figure. 


39322 (CONF-830807—, pp 296-299) Aspects = a 
structure and reactivity. Skripchenko, G.B. (Minis of 
Coal Industry of the USSR, aimeows. 1983. NTIS” PC 
A99. Order Number DE84010399. 
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From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 


39323 (CONF-830807—, pp 300-303) Small angle neu- 
tron scattering studies of pore volumes and pore accessibility 
in coal. Kaiser, H.; Gethner, J.S. (Univ. of Missouri Re- 
ome Reactor Facility, Columbia; Exxon Research and En- 
eering Co., Linden, NJ). 1983. NTIS, PC A99. Order 
Feniver DE84010399. 
From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 
We have shows that small angle neutron scattering provides 
a novel method by which the nature of the porosity in microporous 
materials such as coal can be probed. Changes in the scattering ob- 
served upon saturating the coals with D2O unequivocally demon- 
strates that pores dominate the observed scattering. The scattering 
from dried coals indicates that pore distributions are broad and 
probably extend beyond the range 12 A < r < 500 A. D,O is ob- 
served to be unable to uniformly permeate the extensively dried 
coals which are used in our studies. The ability to observe non-uni- 
form filling of the pores suggests that SANS can provide important 
new information about pore accessibility and permeability. 8 refer- 
ences, 4 figures, 1 table. 


39324 (CONF-830807—, pp 304-306) Changes in the or- 
ganic structure of the Lower Kittanning coal seam across 
Pennsylvania and Ohio as indicated by FTIR spectroscopy. 
Kuehn, D. Ww; Davis, A.; Painter, P.C. (Univ. of Tennessee, 
Chattanooga; ; Pennsylvania State Univ., University Park). 
1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The organic structure of vitrinite concentrates and whole- 
seam channel samples from the Lower Kittanning coal seam was 
examined using Fourier transform infrared spectroscopy (FTIR). 
FTIR is a relatively new method for obtaining quantitative data 
from the organic constituents of coal. The system not only provides 
spectra of greater quality than conventional infrared spectrometers, 
but is is coupled to an on-line minicomputer which allows the user 
to analyze data and perform a variety of mathematical manipula- 
tions. Samples for FTIR analysis were prepared by combining ap- 
proximately 1.2 mg of crushed coal with 300 mg of potassium bor- 
mide, grinding for 30 sec, and pressing under vacuum for 1 min. 
Four regions of the infrared spectrum were examined: (1) the ali- 
phatic stretching region between 3000 and 2750 cm™4 (2) the aro- 
matic stretching region between 3100 and 3000 cm~4 (3) the aro- 
matic out-of-plane bending region between 900 and 700 cm™4 and 
(4) alkyl and aryl esters representing hydroxyl groups after acetyla- 
tion absorbing at 1750 cm~*. Component bands within these regions 
were resolved by a least-squares curve-fitting technique and are 
listed in Table 1. The aromatic stretching region could not be re- 
solved into constituent bands owing to weak absorbance, so only 
areas by integrated intensity will be reported for this region. The 
infrared data were combined with chemical and petrographic data 
for the coal samples and subjected to bivariate and principal com- 
ponents statistical analyses. 3 references, 3 tables. 


39325 (CONF-830807—, pp 310-313) Chemical struc- 
tures in coal: geochemical evidence for the presence of mixed 
structural components. Hatcher, P.G.; Breger, I.A.; Maciel, 
G.E.; Szeverenyi, N.M. (Geological Survey, Reston, VA; 
Colorado State Univ., Fort Collins). 1983. NTIS, PC A99. 
Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Studies of modern peat have shown that the aromatic, lignin- 
like components of vascular plants are major contributors. In much 
the same way that cellulose is lost in wood, we also observe the 
loss of cellulose in peat, with a concomitant selective preservation 
of lignin-like residues. However, the ‘*C NMR spectra, which 
demonstrate that such a process is occurring, show that other 
major components are observed. The evidence that these othe 
structures can originate in algae is provided by examination of an 
algal sapropel from Mangrove Lake, Bermuda. Consequently, we 
can envision that the organic portion of peat is initially composed 
of a mixture of (1) vascular plants containing lignin, with other 
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labile organic compounds such as cellulose, and (2) non-vascular 
plants containing these paraffinic macromolecules as well as carbo- 
hydrates and proteins. As the peat forms and is buried anaerobical- 
ly, the labile constituents, carbohydrates (cellulose) and proteins, 
are decomposed and lost. The more resistant lignin and paraffinic 
macromolecules are selectively preserved. Therefore, we envision 
that the organic fraction of lignite, and coal in general, is at least a 
two-component system, one component being derived from vascu- 
lar plants and the other from non-vascular plants. 13 references, 1 
figure. 


39326 (CONF-830807—, pp 314-317) Proton nuclear 
magnetic resonance study of the drying of brown coal. Web- 
ster, D.S.; Lynch, L.J. (CSIRO Physical Tech. Unit, Ryde, 
Australia). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

In the as-mined condition Victorian brown-coal can be de- 
scribed as a gel of the coal substance dispersed in water and stabi- 
lized by the polar groups of the coal. Proton nuclear magnetic reso- 
nance (1H NMR) techniques have shown that only about one third 
of the total water (~ 0.5 Kg/Kg dry coal) associated with an as- 
mined Morwell coal is significantly modified by interaction with 
the coal substance and can therefore be classified as interacting or 
bound water. The use of 1H NMR for such studies is based on the 
assumption that the 1H NMR signals of the coal and water mole- 
cules can be distinguished from each other. The most direct and 
often used ‘'H NMR method is to measure the transverse relaxation 
signal and seek to deconvolute it into components attributable to 
the coal and water protons respectively. The basis of the deconvo- 
lution is the expectation that the coal molecules are relatively im- 
mobile and have a rapidly decaying 'H NMR transverse relaxation 
compared to a slowly decaying mobile water signal. In the present 
study we utilize this method to monitor the isothermal drying of as- 
mined specimens of Morwell brown coal under a particular set of 
conditions. The nature of the equilibrium states reached under the 
drying processes is considered and the degree to which the basic 
assumption applies is examined. 7 references, 8 figures. 


39327 (CONF-830807—, pp 318-321) Alkaline nitroben- 
zene oxidation of model compounds, polymers and solid fuel 
derivatives. Abbott, J.M.; Gaines, A.F.; Owen, N. (Univ. of 
Aston, Birmingham, England). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Alkaline nitrobenzene is well known as an oxidant causing 
mild cleavage of the lignin structures in woods and peats. Oxidation 
of solid fuels by alkaline nitrobenzene has been less successful. 
Young lignites gave small yields of lignin monomers but more 
mature fuels gave few characterizable products. It has been found, 
however, that coals rendered soluble by reductive alkylation did 
yield recognizable products with alkaline nitrobenzene. Superficial- 
ly the oxidation products appeared to have been formed by attack 
on the aliphatic substituents of aromatic rings, possibly at positions 
where the substituents were branched. Similar oxidation of solubi- 
lized humic acids gave fragment molecules having molecular 
weights of about 200. Study of the action of alkaline nitrobenzene 
on model compounds of solids fuels has been somewhat limited, 
however, and the present investigation forms part of an attempt to 
remedy this neglect. From this work it is slowly becoming possible 
to delineate the usefulness of alkaline nitrobenzene in d 
the structures present in soluble products of solid fuels. Simple 
compounds such as phenol and benzaldehyde may be derived from 
a number of structures; compounds possessing several oxygen 
atoms may have been found in a variety of ways, but somewhat 
more complex molecules showing little oxidation probably derive 
from the fuel. 4 references, 3 tables. 


39328 (CONF-830807—, pp 326-329) Aliphatic structur- 
ictorian brown 


al variation between Vi coal lithotypes as eluci- 
dated by peroxytrifluoroacetic acid oxidation. Verheyen, 
T.V.; Johns, R.B. (Univ. of Melbourne, Parkville, Austra- 
lia). 1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 
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The variation in the organic structure of Victorian brown 
coal lithotypes responsible for their characteristic banding has been 
Ne ee ee 

al characterization by Infrared and “C-Nuclear Magnetic Reso- 
nance Spectroscopy (NMR). The conclusions from these earlier in- 
vestigations were that the chemical basis for the lithotype phe- 
nomenon includes the result of variation in the aromaticities and 
carboxyl/carbonyl content of the samples. To probe deeper into 
lithotype chemistry, further more structurally specific methods are 
required. In this paper the peroxytrifluoroacetic acid (per TFA) ox- 
idation technique has been employed to investigate at a molecular 
level the nature, chain length and concentration of the aliphatic 
structures present in the different coal lithotypes. This per TFA ox- 
idation technique has been applied by various authors to the ali- 
phatic structural investigation of coals and coal derived materials. 
The major advantages reported for the reagent are: (1) its preferen- 
tial attack on aromatic ring systems, (2) reluctance to cleave poly- 
methylene chains, and (3) insensitivity to minor variation in reac- 
tion conditions. The polarity and short chain length of the Acids 2 
fraction compounds suggest that they derive from heteronuclear 
substituted aromatic and hydroaromatic structural degradation. The 
similar types and distribution of polar acidic products between the 
lithotypes (excluding long retention time triterpenoid species) sug- 
gest a common origin for the structural backbone of the coal litho- 
types as would be expected if they were lignin derived. 8 refer- 
ences, 1 figure, 2 tables. 


39329 (CONF-830807—, pp 330-333) Studies with coal 
anions formed by reduction with potassium. Haenel, M.W.; 
Richter, U.B. (Max-Planck-Institut fuer Kohlenforschung, 
Muelheim a. d. Ruhr, Germany). 1983. NTIS, PC A99. 
Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Previously an improved modification of the reductive Stern- 
berg alkylation of bituminous coal was reported which uses the 
blue solution of solvated electrons formed by dissolving potassium 
at low temperatures in oligomeric polyethyleneglycol dimethy- 
lethers (glymes). Transfer of these electrons to coal and subsequent 
hydrolysis or reactions with electrophiles such as dimethylsulfate or 
methyl iodide afforded reduced or reductive methylated coal de- 
rivatives, respectively, having high pyridine solubilities in some 
cases. By studies on model compounds, it was shown that benzylic 
C-C bonds in diarylethane, and to a less extent in diarylmethane 
structures, can be cleaved by solvated electrons, thus rationalizing 
the partial degradation of the macromolecular coal skeleton. Fur- 
thermore, the majority of the methyl groups introduced reductively 


benzylic coal anions, formed by C-C bond cleavage, Birch-Hueckel 
reduction of polycyclic arenes and deprotonation of C-H acidic 
structures, are trapped by subsequent quenching with electrophiles. 
In extension of these studies, reactions are described which sought 
to transform the coal anions into functionalized derivatives which 
provide more information concerning their nature and at the same 
time create possibilities for further degradation. 13 references, 2 
tables. 


39330 (CONF-830807—, pp 334-337) ap coal with 
sodium and Handrick, K.; Koelling, G. (Bergbau- 
Forschung GmbH, Essen, Germany). 1983. NTIS, PC A99. 
Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

During treatment of coal with sodium a number of reactions 
take place. Sulfur derivatives are attacked and give sodium sulfide. 
This requires hydrogen. Carboxylic acids, phenols, and compounds 
having indole and indene structure result in hydrogen release and 
formation of salts. If electrons are transferred from the metal atoms 
to aromatic hydrocarbons, radical anions can be generated. With 
hydrogen this reaction is reversed while the aromatic units undergo 
partial hydrogenation simultaneously. To gain information beyond 


under hydrogen pressure for several hours at 280°C: Phenyl methyl 
ether (anisole) is cracked to form benzene and sodium phenolate in 
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roughly equal parts; also methane and sodium methylate are split 
off. Diphenyl ether is split mainly into two benzene molecules. 
Methyl benzoate gives benzene and methane as main products; sur- 
prisingly also decarboxylation and sodium carbonate formation 
takes place. Methylene bridges between aromatic are not 
cracked as e.g. observed in case of diphenylmethane. From these 
experiments it can be concluded that in the sodium treatment of 
coal not only is sulfur eliminated but also oxygen from phenolic 
groups or from ether bridges; carboxylic groups are removed to a 
great extent with sodium carbonate formation; the gases produced 
as e.g. methane or ethane prodominantly originate from phenolic 
ethers and from esters respectively. When applied to a hypothetical 
coal structure model, all these reactions can be shown to result in 
size-reduced coal molecules and thus in better solubility of coal. 1 
figure, 2 tables. 


39331 (CONF-830807—, pp 342-349) Coal models vis-a- 
vis the nature and disposition of its hydroaromatic structure. 
Mazumdar, B.K.; Ghosh, G. (Central Fuel Research Inst., 
Dhanbad, India). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 i 1983). 

Conceptually the structural pattern of coal has been visual- 
ized and modelled by several groups of scientists. While these por- 
tray and embody the latest information and data on the structural 
parameters of coal, especially from the physical approaches, it is 
submitted that perhaps none of these models is compatible with the 
nature and disposition of the hydroaromatic structure that has re- 
peatedly emerged from several chemical studies made in the present 
authors’ laboratories. One of the latest in the series is the reaction 
between coal and anhydrous aluminium chloride (Scholl's reaction) 
which has shown up a complete parallelism with the sulfur reaction 
studied by the authors. It has been observed that consequent on 
such treatments and at as low a temperature as 120°C, a profound 
reorganization of the carbon sketeton occurs leading to complete 
stabilization of the hydroaromatic part during subsequent pyrolysis. 
Interpretation of the above reactions and observations clearly sug- 
gest a scope for cyclo-dehydrogenation and/or cyclization reaction 
between the aromatic moiety and the hydroaromatic structure of 
coal. This in turn would indicate that the hydroaromatic structure 
is perhaps present as a side-chain to the aromatic nucleus of coal 
and is of such a disposition as to permit the progressive growth of 
aromatic nuclei and increase of aromaticity during geochemical 
evolution of coal, particularly in the transition of lower rank bitu- 
minous coal to the highest rank bituminous stage, whereat the hy- 
droaromatic structure is almost completely wiped out and the coal 
structure rendered all but aromatic except for the residual methyl 
groups still clinging on. Based on such a concept and recent experi- 
mental work, the earlier depiction of coal models from lignite to 
anthracite advanced by the present authors is updated and their 
conformity with recent structural measurements discussed. 20 refer- 
ences, 4 tables. 


39332 (CONF-830807—, pp 357-360) Examination of 
fine scale minerals in coal and coal products. Hsieh, K.C.; 
Wert, C.A. (Univ. of Illinois, Urbana). 1983. NTIS, PC 
A99. Order Number DE84010399. Contract AC02- 
76ERO1198. 

From International conference on coal science; Pittsburgh, 
PA, = (15 Aug 1983). 

Transmission electron microscopy offers a valuable tech- 
nique to locate and identify minerals in coal which are present in 
small quantities or which are finely dispersed in submicron sized 
particles. The technique offers several complementary methods of 
observation which we have shown in the examples listed herein: 
Bright field and dark field imaging, electron diffraction and x-ray 
emission spectroscopy. In addition, convergent beam diffraction 
techniques, not illustrated herein, offer additional possibilities of 
mineral identification, especially of complex minerals. Further, al- 
teration in these minerals after heating or after chemical modifica- 
tion can show transformations in the minerals after heating or after 
chemical modification can show transformations in the minerals: we 
are pursuing that avenue vigorously for the sulfides. The technique 
has one limitation: since one examines minerals one-by-one and on a 
very fine scale, it is a poor method for averaging over the entire 
mineral range of a solid. For that reason, it must be supplemented 
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by conventional SEM, x-ray diffraction and optical methods of ob- 
servation. Even with this limitation, though, it is an extremely valu- 
able technique for examining the characteristics of ultra fine miner- 
als. 7 references, 8 figures. 


(CONF-830807—, pp 361-364) Microstructural 
Geadesateealtaatinn Nie Wileeanein aliten. Adlaen, TA 
VanderSande, J.B. (Sandia National Labs., Livermore, CA: 
MIT, Cambridge, MA). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 
Electron-optical techniques can be effectively applied to ex- 
amine the mineral matter transformations during LTA. These tech- 
niques give more detailed microstructural information than was ob- 
tained in previous studies. One result of the present work was that 
the inorganic elements chemically bound in the organic coal matrix 
can play a major role in determining the physical structure of the 
final low temperature ash. Work is under way to apply STEM and 
microprobe techniques to study mineral transformations in higher 
temperature coal combustion processes. 7 references, 2 figures. 


39334 (CONF-830807—, pp 365-368) Determination of 
mode of occurrence of trace elements in the Upper Freeport 
coal bed using size and density separation procedures. 
Palmer, C.A.; Filby, R.H. (Geological Survey, Reston, VA; 
Washington State Univ., Pullman). 1983. NTIS, PC A99. 
Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The growing concern over the environmental hazards asso- 
ciated with coal use has produced a need for a detailed understand- 
ing of the occurrence and distribution of trace elements in coal. A 
procedure has been developed (Palmer and Filby, 1982) using low 
temperature ashing, followed by size and sink-float separation of 
the ash, x-ray diffraction (XRD) analysis, and instrumental neutron 
activation analysis (INAA) to give both qualitative and quantitative 
information for major, minor and trace minerals and their associat- 
ed trace elements in coal. The technique has been applied to bench 
channel samples of the Upper Freeport coal bed. Although one 
bench sample from each of the three facies cannot give an overall 
picture of the trace-element geochemistry of the entire Upper Free- 
port coal bed, several conclusions can be made: (1) The mineral 
content increases from the top to the bottom of the coal bed. (2) 
With the exception of the alkali elements, which are associated 
with clays, most of the lithophilic elements are associated with 
heavy accessory minerals, which are concentrated in the smallest 
fractions. (3) The chalcophilic elements are generally associated 
with pyrite or other sulfides: where few or no sulfides are present, 
these elements are associated with carbonates. 7 references, 3 fig- 
ures. 


39335 (CONF-830807—, pp 373-376) Composition and 
distribution of mineral matter in the Herrin coal of the Illi- 
nois Basin. Chou, C.L.; Harvey, R.D. (Illinois State Geolog- 
ical Survey, Champaign). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The Herrin (No. 6) Coal Member of the Carbondale Forma- 
tion (Pennsylvanian) is one of the more economically important 
seams in the Illinois Basin. Chemical compositions of this coal have 
been intensively studied. Recently, Chou et al. (1982) showed that 
variations of many trace elements in this coal are related to the 
mineral impurities. The areal variation of mineral abundances of the 
Herrin Coal in the northwest and southwest parts of the basin has 
already been interpreted based on 41 samples by Rao and Gluskoter 
(1973). In this paper we report new data on 51 samples. Some of 
them were collected from previously unsampled areas. With these 
results we discuss the origin and distribution of minerals in the 
Herrin Coal in relation to geological and geochemical conditions 
during various stages of coal formation. The amount of mineral 
matter (as LTA) in the Herrin Coal varies from 9.8 to 25.6 percent, 
and the average is 15.7 percent. The order of mineral abundance 
(from high to low) in this coal is: clay minerals, pyrite, quartz, and 
calcite. Minor minerals include sphalerite (which is enriched in cer- 
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tain samples collected from the northwestern part of the basin), do- 
lomite, siderite, marcasite, galena, apatite, gypsum, anhydrite, co- 
quimbite, barite and feldspar. The clay minerals commonly account 
for about a half of the mineral matter. 6 references, 2 figures, 1 
table. 


39336 (CONF-830807—, pp 377-380) hag eng and 
mineralogic studies of some low sulfur-coals from Poland, 
Russia, Canada and Australia. Bengtsson, M. (Studsvik En- 
ergiteknik AB, Nykoeping, Sweden). 1983. NTIS, PC A99. 
Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The reason chosen to present some data on these coals are 
their different burning properties, slagging behavior and function in 
electrostatic precipitators. In using one of the coals it was difficult 
to keep a stable flame. For two of the coals the top load in a power 
plant was determined by slagging, while their fly ash was sufficient- 
ly removed in the electrostatic precipitator. For the other two coals 
slagging is no problem but difficulties occur in the electrostatic pre- 
cipitator. Those problems can be overcome by burning a mixture of 
suitable coals or by addition of, for example, ammonia vapor in the 
electrostatic precipitator. The four coals have been analyzed re- 
garding promiate analyses, sulfur forms, chemical ash analyses and 
ash melting behavior. They have also been analyzed petrographical- 
ly regarding maceral groups and characterized regarding mineral 
types and typical mineral sizes. These mineral types have also been 
studied in scanning electron microscopy with an energy dispersive 
detector for analyses. Several of the important elements or minerals 
regarding slagging and function of electrostatic precipitators are sit- 
uated in different mineral types in the four coals: for example, iron, 
calcium and potassium are distributed in different ways. The results 
from the SEM studies seem to be a valuable complementary tool to 
ash content, chemical ash analysis and melting behavior data. The 
coal with difficulties in flame stability was both high in rank and 
contained besides a rather high inert content. Sweden will in the 
future import coals for power plants from different parts of the 
world. We must be able to change between different coal types in 
the same plant without serious problems. This is the reason why we 
have studied these coals closely. 4 figures, 3 tables. 


39337 (CONF-830807—, pp 385-388) Problems and 
methodology of the petrologic analysis of coal facies. Chao, 
E.C.T. (Geological Survey, Reston, VA). 1983. NTIS, PC 
A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The upgraded geochemical data base is obtained not by de- 
structive chemical analysis on bulk or separated crushed coal sam- 
ples but by EM and proton induced X-ray emission analysis of vi- 
trinite from vitrain samples systematically selected along the coal 
bed profile (9). Organic sulfur, Ca, Fe, some 20 trace elements are 
obtained by these two nondestructive microprobe methods, where 
data on both abundance and distribution are obtained. Such data 
are basic to the construction of the geochemical formation curves 
of a coal bed to be discussed below. The distribution and abun- 
dance of different types of spores, cutinites, resinites, and fusinitized 
phyterals in qualitative terms, and different kinds of vitrinites may 
very well characterize plant assemblages useful either for correla- 
tion or comparison purposes. In figure la, crassi-microspores domi- 
nate the exitites in the lower section, whereas cutinite dominates ex- 
inites in the upper section. Both are present in the middle section, 
but in much less amounts and without any dominance. The study of 
the textural and structural features should receive more attention in 
order to differentiate the well banded coals of autochthonous origin 
from the poorly banded alloththonous coals containing particulate 
vitrite. This condensed synthesis gives a broad outline of the meth- 
odology of coal facies analysis, procedures for constructing sedi- 
mentation and geochemical formation curves, and micro- and ma- 
crostratigraphic analysis. 16 references, 1 figure. 
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39338 (CONF-830807—, pp 389-392) Aspects of the ori- 
gins of some coal macerals. Given, P.H.; Rhoads, C.; Paint- 
er, P.C.; Spackman, W.; Ryan, N.J.; Pugmire, R.J.; Ale- 
many, L; Boudou, J.P. (Pennsylvania "State Univ., Universi- 
ty Park; Univ. of Utah, Salt Lake City; ‘Universite 
d’Orleans, France). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Peat was obtained by coring in Jewfish Key, a coastal man- 
grove swamp in southern Florida populated mostly by the red man- 
grove, Rhizophora mangle. The peat was wet-sieved to separate 
fine-grained matrix from pieces of plant tissue, which were exam- 
ined separately. The analytical techniques used were CP-MAS “C 
nmr, FTIR, and oxidation by a modification of Deno’s procedure 
followed by GC/MS analysis. To isolate the sporopollenin, one ex- 
tracts the cells successively with ether, ethanol, water and 5% 
KOH solution, all at the respective boiling points. The KOH solu- 
tion is cooled, acidified and filtered. The FTIR spectra of all 26 
samples were recorded. An intense, broad, band centered at 1050 to 


<naliioasianieincuaahaantaniomanteeadaen and weak 
olefinic and aromatic character, though the relative importance of 
these features varied widely among the aromatic and ole- 


samples; 
finic character was indetectable in some samples. We feel that our 


strategy of accompanying chemical studies by botanical definition 
of the material studied has been fully justified. It appears that in the 
core we studied, the plant polymers are recognizable only in orga- 
nized fragments of plant tissue, and that even then they are chemi- 
cally altered compared with the polymers in fresh plant material. It 
would seem to follow that if this peat were ever to be coalified, 
neither cellulose nor lignin as such would make a particularly large 
contribution. 15 references, 4 figures. 


39339 (CONF-830807—, pp 397-400) Huminite and vi- 
trinite macerals at high Taylor, G.H.; Liu, S.; 
Shibaoka, M. (CSIRO, Dickson, Australia; Australian Na- 
tional Univ., Canberra; Div. of Fossil Fuels, CSIRO, North 
Ryde, Australia). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

TEM (transmission electron microscope) | observations of ma- 
cerals have revealed that, just as most consist of 
macerals, most macerals in their turn consist of submicroscopic 
constituents, and the same submicroscopic constituents can be sub- 
components of different macerals. (The term sub-microscopic is 
used here in relation to the widely used techniques of light micros- 


light microscopy have been applied to the petrographic investiga- 
tion of coal. In most such examinations the magnification used has 
not been very high; the practical maximum magnification available 
would, in general, be approximately 1000 times. For the TEM pho- 
tomicrographs discussed in this paper most magnifications lie in the 
range from 5000 to 30,000 times. While higher magnification images 
can readily be obtained, much of the new information appears to be 
available in the range given. 7 references. 


39340 (CONF-830807—, pp 409-412) Petrology of creta- 
ceous coals from northern Alaska. Rao, P.D.; Smith, J.E. 
(Univ. of Alaska, Fairbanks). 1983. NTIS, PC A99. Order 
Number DE84010399. Contract FG22-80PC30237. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

This study is a reconnaissance petrological investigation of 
coals from the Northern Alaska coal field. Samples were taken 
from a 10,000 square mile area, and results are representative of the 
entire coal field. There is no surface transportation and the helicop- 
ter was the principal access to the sampling locations. Methods of 
sample collection included (1) sampling of surface outcrops, (2) dia- 
mond drill cores, (3) auger holes, (4) seismic shotholes drilled pri- 
marily for oil exploration programs and (5) oil exploration test 
wells. 8 references, 6 figures. 
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39341 Sa a pp 579-582) st agp in- 
vestigation of pe extinction phenomena in carbon 
oxidation. Visser, W.; Adomeit, G. (Institut fuer Allg. Me- 
chanik, Aachen, Germany). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

This paper presents results of an experimental investigation 
of the oxidation of a carbon surface for the axisymmetric stagnation 
point boundary layer flow. Numerous theoretical and also experi- 
mental investigations have been performed in the past. However, 
little or no attention was devoted to the fact that this system shows 
ignition and extinction phenomena leading to discontinuous behav- 
ior, especially with respect to the homogeneous CO-oxidation-reac- 
tion. To particularly elucidate this important problem, an experi- 
mental set-up was used which allowed us to realize simple bounda- 
ry conditions. It consists of an inductively heated hemispherical 
carbon probe with a stagnation point field in front of the nose tip 
(Figure 1). The size and the position of the reaction zone were pho- 
tographed with different optical filters, separating the chemilu- 
minescence of the CO-oxidation reaction. The stagnation region 
was also observed with Schlieren photography. In this way the 
points of ignition and extinction were determined in dependence 
upon O2-N2-mixture strength and flow velocity. The thickness of 
the thermal boundary layer and of the reaction zone obtained in the 
manner described are plotted in Figure 6. 


39342 (CONF-830807—, pp 628-630) Tandem mass spec- 
(MS/MS): applications to 


trometry to coal and coal liquids. 
Wood, K.V.; Singleton, K.E.; Ciupek, J.D.; Cooks, R.G. 
(Purdue Univ., West Lafayette, IN). 1983. NTIS, PC A99. 
Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 


PA, = (15 ee ee 

jpectrometry (MS/MS) is a method for the 
direct joa of individual constituents in complex mixtures. MS/ 
MS is based on transforming a mixture of neutral compounds into a 
mixture of gas phase ions, which are then separated and character- 
ized as surrogates for the corresponding neutral molecules. The 
procedure has characteristics of compound specificity, sensitivity, 
speed of analysis and wide applicability which make it attractive in 
the analysis of coal and coal-derived materials. A key step in com- 
pound characterization by MS/MS is interaction of the separated 
ion with a target gas in order to induce dissociation. Both high and 
low energy collisions can be utilized to effect this energy transfer. 
Low energy collision instruments are comprised of multiple qua- 
drupole rod assemblies or hybrid (sector quadrupole) instrumenta- 
tion. High energy collision systems utilize sector mass spectrom- 
eters, particularly those of reversed geometry (magnet electrostatic) 
or triple sector instruments. Spectra vary considerably between the 
two types of instrumentation with better resolution being obtained 
on the low energy collision instruments and more fragmentation re- 
sulting from high energy collisions. Other differences include the 
fact that a sequence of spectra taken at varying low energies pro- 
vides an even more complete characterization of individual con- 
stituents. Spectral interpretation is either by consideration of frag- 
mentation patterns or by automatic comparison with a library of 
MS/MS spectra collected for this purpose. Two powerful variants 
of analytical MS/MS techniques are parent scanning and neutral 
loss scanning. 6 references, 3 figures. 


39343 (CONF-830807—, pp 631-634) Ligand exchange 
chromatography of coal extracts and coal products. Gunder- 
mann, K.D.; Ansteeg, H.P.; Glitsch, A. (Or h-Che- 
misches Institut der TU, Clausthal-Zellerfeld, Germany). 
1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, = (15 Aug 1983). 

The knowledge of the forms, in which organic sulfur occurs 
in coal, is basic for the development of improved methods for the 
chemical desulfurization. With common chromatographical meth- 
ods, the separation and isolation of organic sulfur compounds can 
be carried out only with great difficulties because of the very small 
difference in polarity of a C-S and a C-C bond. Therefore, one tries 
to enlarge that difference by using special oxidation methods, e.g. 
with hydrogenperoxide to the respective sulfones. After their chro- 
matographical separation the sulfones have to be reduced with a 
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hydride to recover the original sulfur compounds. Instead of such 
oxidation methods, the complexation of organic sulfur compounds 
by means of copper-, mercury-, palladium-, and other metal salts is 
a rather well known technique and has been applied to coal ex- 
tracts and coal products. 4 references, 5 figures. 


39344 Saas p 639-642) Speciation and 
quantitation of trace and minor elements in coal derived prod- 
ucts via multi-dimensional analysis. Taylor, L.T.; Brown, 
R.S.; Hellgeth, J.W.; Johnson, C.C.; Amateis, P.G. ‘(Vir irginia 
Polytechnic Inst. and State Univ., Blacksburg). 1983. NTIS, 
PC A99. Order Number DE84010399. Contract FG22- 
81PC40799. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Knowledge of the chemical nature of the more polar materi- 
als which are present in minor and trace quantities in coal and coal- 
derived products continues to be a major problem in understanding 
and facilitating the chemistry of coal conversion. Quantification is 
not an easy task for several reasons: (1) materials of interest are in 
low concentration diluted with hydrocarbons of various types, (2) 
materials are exceedingly complex and not easily separated and (3) 
materials containing hetero-atoms are generally less volatile and are 
prone to thermal decomposition. Considering the heterogeneous 
nature of these mixtures and the subsequent desirability of multiple 
analyses, rapid, automated and information-specific analytical meth- 
ods are deemed necessary. On-line analysis via high performance 
liquid chromatography coupled with multiple high-information de- 
tectors can potentially meet these criteria for even chromatographi- 
cally unresolved components. A number of multi-dimensional chro- 
matographic-spectroscopic approaches directed toward the analysis 
of coal-derived products have been explored in our laboratory. 
Such applications have not been without experimental problems. 
Compatible spectroscopic-chromatographic solvents, minimal dead 
volume between column and detector and reasonable detection 
limits are but a few of these problems. We wish to discuss here 
only those approaches that relate to nitrogen and oxygen speciation 
in selected coal-derived products. The mode of detection is Fourier 
transform infrared spectrometry (FTIR). The coal-derived products 
are from major pilot plants. 3 references, 1 figure, 1 table. 


39345 (CONF-830807—, pp 645-648) Photoacoustic mi- 
croscopy of coal macerals. Telschow, K.L.; Johnson, K.W.; 
Crelling, J.C. (Southern Illinois Univ., Carbondale). 1983. 
NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The primary purpose of coal characterization is to character- 
ize a given coal sample well enough to predict its behavior in any 
process of interest, such as gasification, liquefaction, and coking. 
Photoacoustic microscopy is capable of probing the thermal prop- 
erties of coal macerals and, in conjunction with chemical and opti- 
cal data, may be used to provide a more comprehensive character- 
ization of coal. The purpose of this report is to outline the con- 
struction and operation of a photoacoustic microscope and to illus- 
trate the type of information provided by this technique. The pho- 
toacoustic effect is the process whereby light energy is converted 
into acoustic energy. A modulated beam of light from an argon-ion 
laser is focused on a coal maceral, and most of the light energy is 
absorbed near its surface and converted into heat through nonradia- 
tive atomic transitions. The heat generated in the illuminated region 
diffuses into the maceral and raises its surface temperature in direct 
proportion to the absorbed light intensity. The periodic heating of 
the surface region produces a periodic strain wave that travels 
through the coal sample and is detected by a piezoelectric transduc- 
er mounted to the back surface of the coal specimen. It is known 
that the output signal produced by the transducer depends on the 
coefficient of linear expansion and the heat capacity of the maceral 
being examined; thus, the photoacoustic signal is responsive to the 
thermal properties of the maceral. 2 references, 2 figures. 
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coals. 
Eachern, A.M.; MacPhee, J.A.; Nandi, B.N.; 


Nova Scotia; CANMET, Energy, Mines and Resources 
Canada, Ottawa, Ontario; CANMET, Energy, Mines and 
Resources Canada, Sherwood Park, Alberta). 1983. NTIS, 
PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Over the last three years, our laboratories have collaborated 
in the examination of naturally weathered and/or artificially oxi- 
dized samples of representative Eastern and Western Canadian bitu- 
minous and sub-bituminous coals using a Fourier Transform Infra- 
red (FTIR) spectrometer with conventional transmission-mode sam- 
pling with potassium halide pellets, and also with two novel detec- 
tion/sampling accessories: the first of these Photoacoustic Infrared 
Fourier Transform (P A I F T) spectroscopy, detects the photoa- 
coustic pulsed response (pressure wave) generated in a transducing 
carrier gas when energy is absorbed from an infrared pulse incident 
on a powdered coal sample. The second technique, Diffuse Reflec- 
tance Infrared Fourier Transform (D R I F T) spectroscopy, em- 
ploys a sensitive thermoelectric detector in measurements of the 
diffusely reflected signals from finely divided coal samples dis- 
persed in powdered potassium chloride. In a representative example 
of the application of this technique, we studied oxidized bituminous 
coals using the device of quantitative conversion of all acidic hy- 
droxyls through phase-transfer methylation to enhance the separa- 
tion of absorption frequencies and hence the resolvability of the 
suspected distinct types of carbonyl oxygen functionality in the 
coals. The major varying features accompanying oxidation at 
122°C may be interpreted in terms of initial generation of polycon- 
densed anthrone or phenanthrone type carbonyl functionality and 
aryl alkyl ketones; with increased time of oxidation, aromatically 
linked carboxylic acid groups arise at the expense of the ketonic 
groups, and at the latest stages of oxidation, an appreciable fraction 
of the aromatic rings bear two or more carbonylic acid groups. 
This sequence is typical of all the bituminous coals we have exam- 
ined. 


39347 (CONF-830807—, pp 655-658) Use of XPS as a 
probe of the elemental and functional group composition of 
coal, Grint, A.; Perry, D.L. (BP Research Centre, Sunbury- 
on-Thames, England). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

This study has demonstrated that XPS can be used to obtain 
useful enalyticel information about the surface composition of a 
wide rank range of coals. It has also shown that functional group 
changes as a result of thermal and chemical treatments can be mon- 
itored with great sensitivity by XPS. The existence of a distribution 
of carbon-oxygen groups, changing with oxidation temperature has 
been demonstrated and monitored semi-quantitatively. The products 
of carbonization have been shown to be predominantly ether 
groups with an increase of aromatic character. 6 references, 3 fig- 
ures, 2 tables. 


39348 (CONF-830807—, pp 659-662) Coal characteriza- 
tion by x-ray computed . Maylotte, D.H.; St. 
Peters, R.L.; Kosky, P.G.; Spiro, C.L.; Lamby, E.J.; Davis, 
A. (General Electric Corporate Research and Development, 
Schenectady, NY; Pennsylvania State Univ., University 
Park). 1983. NTIS, PC A99. Order Number DE84010399. 
Contract AC21-82MC19210. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

In the x-ray region coal is reasonably transparent and a 
number of studies have been conducted investigating coal using the 
conventional x-ray shadowgraph techniques. The more recent tech- 
nique of x-ray computed tomography has been shown, particularly 
in the fields of medical diagnosis, to have advantages over shadow 
radiography for defining internal structures of different but similar 
densities. The technique is noninvasive and nondestructive, and 
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allows coal characterized by the technique to be used in subsequent 
experiments. The x-ray tomography machine used in this work was 
a General Electric Company CT/T 8800 scanner. The scanner was 
operated at 120 KeV, 600 ma and a pulse width of 3.3 millisec. The 
data collection time was ca. 9 secs and the image was reconstructed 
with a voxel size of ca. 0.3 x 0.3 x 1.5 mm, the long dimension of 
the voxel being in the direction of the thickness of the x-ray fan 
beam. The instrument was initially calibrated against a standard 
medical head phantom and all the images reconstructed using soft- 
tissue reconstruction algorithms. 4 references, 2 figures. 


39349 (CONF-830807—, pp 663-666) 'H NMR thermal 
analysis of coals. Lynch, L.J.;. Webster, D.S. (CSIRO Physi- 
cal Tech. Unit, Ryde, Australia). 1983. NTIS, PC A99. 
Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 


PA, USA (15 Aug 1983). 
The capsbility of f proton nuclear magnetic resonance (*H 
NMR) techniques for monitoring the non-equilibrium states that 


occur during the heating of coals and pitches has been demonstrat- 
ed. Here we report further usage of *H NMR thermal scanning to 
study the behavior of coals pyrolyzed at atmospheric pressure 
while the specimen is continuously flushed by nitrogen gas. The re- 
sults of pyrolysis experiments on Morwell brown coal (71%C), a 
Liddell vitrinite concentrate (84%C), and a Bayswater semi-fusinite 
concentrate (85%C), are used here to illustrate the 'H NMR ther- 
mal scanning method and more extensive reports will be published 
elsewhere. Analysis of the data yields information on the pyrolytic 
transformation of the coals as manifested by the progressive loss of 
hydrogen, changes which occur in the molecular mobility including 
that related to thermoplasticity, and changes which occur in the 
free-radical composition of the pyrolyzing residues. 8 references, 5 
figures. 


39350 (CONF-830807—, pp 671-673) Spin dynamics of 
13C nuclei in fossil fuels. Wilson, M.A.; Vassallo, A.M.; 
Russell, N.J. (CSIRO Div. of Fossil Fuels, North Ryde, 
Australia). 1983. NTIS, A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Cross polarization “C nuclear magnetic resonance (nmr) 
spectroscopy with magic angle spinning (CP/MAS) is a technique 
which gives structural information on the types and forms of 
carbon in fossil fuels. For black coals, where resolution in nmr 
spectra is limited to two broad resonances (aromatic and aliphatic 
carbons), other nmr techniques are needed to extract further struc- 
tural information. Detailed studies of the rates of relaxation of “C 
nuclei in CP/MAS experiments may throw more light on molecu- 
lar structure and molecular motion in coal. In this paper prelimi- 
nary experiments are described in which rotating frame spin lattice 
relaxation behavior is used to improve the resolution of *C nmr 
spectra of fossil fuels. Under conventional CP conditions the 
carbon atoms relax through the proton bath at a rate governed by 
the proton spin lattice relaxation time in the rotating frame 
(Tirho(H)). However, if the carbon magnetization is spin locked in 
the absence of a proton radiofrequency field, the carbon nuclei will 
relax at a different rate, defined as TirhoC*, the observed carbon 
relaxation rate in the rotating frame. Since the different carbon 
types in the sample may relax at different rates, spectra may be ob- 
tained of specific carbon types by varying the time delay before ac- 
quisition of the signal. This detail is hidden in conventional spectra. 
3 references, 3 figures. 


39351 (CONF-830807—, pp 674-675) Free radical char- 
acterization from the electron spin echoes of bituminous 
coals. Doetschman, D.C.; Mustafi, D. (S.U.N.Y., Bingham- 
ton, NY). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Electron spin echoes in low sulfur Pittsburgh bituminous 
coal have been observed by Das et al. (1983). The echo spectrum 
of the vitrain maceral component could be selected from the com- 
posite EPR spectrum. The coal EPR power and temperature de- 
pendence suggested that the echo selectivity is based on different 
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maceral T; and T2 times and their temperature dependence. An 
echo decay modulation was consistent with the hyperfine interac- 
tion of a proton about 0.36 nm from a point spin in a type of coal 
free radical structure proposed by Yen et al. (1962). The observa- 
tions indicate an isolated coal doublet radical and not an unresolved 
triplet biradical from the ends of a bond broken in coal formation. 
Lewis et al. (1981) have found that the perinaphthyl radical is fre- 
quently formed in the process of carbonization. In summary, elec- 
tron spin echoes in bituminous coal can be used to separate the 
spectra of different macerals. The echo decay characteristics give a 
picture of the heterogeneity of the spectrum and indicate that the 
vitrain signal is not a biradical. The modulation frequency observed 
is in agreement with the hyperfine of the perinaphthyl para proton. 
8 references, 2 figures. 


39352 (CONF-830807—, pp 679-682) EXAFS investiga- 
tion of calcium in coal. Huggins, F.E.; Huffman, G.P.; Lytle, 
F.W.; Greegor, R.B. (US Steel Research, Monroeville, PA; 
Boein Seattle, WA). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The primary occurrence of calcium in higher rank coals is in 
the mineral form, calcite. However, for lower rank coals, especially 
lignites, much of the calcium is believed to be associated with car- 
boxyl groups in coal macerals. In this paper results from extended 
x-ray absorption fine structure (EXAFS) spectroscopy and x-ray 
absorption near-edge spectroscopy (XANES) are presented, which 
confirm that calcium in lignites and weathered bituminous coal is 
present as salts of carboxylic acids. EXAFS and XANES spectros- 
copy can provide direct information concerning the electronic state 
and local structural environment of a specific atom or ion. Such in- 
formation may include the valence state of the absorbing atom and 
the coordination number, distance, and type of ligand atoms in the 
first several neighbor shells surrounding the atom of interest. X-ray 
spectra of coals and calcium-containing reference materials were re- 
corded at the Stanford Synthrotron Radiation Laboratory (SSRL) 
during a dedicated run of the Stanford Positron Electron Accelera- 
tor Ring at an electron energy of 3.0 GeV. The results of EXAFS 
and XANES spectroscopic investigation of calcium in coals show 
that dispersed calcium ions in lignites and weathered bituminous 
coals are affixed to carboxyl groups in the macerals. Average bond 
distances for these calcium sites are about 2.40 A and indicate that 
calcium is coordinated by six oxygens. There is little, if any, long- 
range order around the calcium ions, which suggests that the calci- 
um sites are well separated and randomly dispersed throughout the 
macerals. 15 references, 4 figures, 1 table. 


39353 (CONF-830807—, pp 709-712) Influence of coal 
characteristi: 


structure on handling and processing ics. Mikula, 
R.J.; Mikhail, M.W.; Munoz, V.A. (Coal Research Lab., 
Sherwood Park, Alberta). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

This paper discusses experimental techniques used in our lab- 
oratory to characterize coal structure and its relationship to coal 
oxidation. These techniques include the index of speed of desorp- 
tion (AP), total sorption capacity, B.E.T. surface area, and mercury 
porosimetry. Preliminary results from these different methods are 
correlated with characteristics of coal and coke to help establish re- 
lationships useful for predicting coal behavior during handling, 
processing and utilization. 9 references, 6 figures. 


39354 (CONF-830807—, pp 723-726) Reactions of a bi- 
tuminous coal with metal chlorides in carbon tetrachloride. 
Lazarov, L.; Nietfeld, G.; Puschmann, K.; Angelov, S.; 
Stumpp, E. (Bulgarian Academy of Sciences, Sofia; Techni- 
cal Univ. of Clausthal, Germany). 1983. NTIS, PC A99. 
Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Due to the relative mildness of the conditions for intercala- 
tion from CCl, solutions, such conditions are suitable for testing the 
reactions of coals. The aim of this work is to examine the reactions 
of a bituminous coal (Divina colliery, Bulgaria) wih several chlor- 
ides: SbCls, AlCls, FeCls, MoCls, SnCh, and TiCk. Graphite is 


known to form intercalates with most of them in CCl, medium. Re- 
action conditions were established under which coal reacts with 
SbCl, AlCls, FeCl; and MoCl; to form adducts which can be iso- 
lated by filtration and washing with pure solvent. Experiments with 
TiC and SnCl, did not lead to isolation of adducts. Initial coal, 
adducts and residues were characterized by spectroscopic methods. 
Powder x-ray diffraction patterns (FeK/sub a/ radiation) and i.r. 
spectra (KBr tablets) were taken. E.s.r. spectra of evacuated sam- 
ples were taken on a Bruker 418s X-band spectrometer with 100 
kHz modulation. g-Values were calculated based on the microwave 
frequency (~ 9.8 GHz). The adducts look homogeneous. X-ray dif- 
fraction patterns show no lines of crystal chlorides. The results 
reveal that with SbCl; and AlCl; the bonding is based mainly on 
formation of chloro-complexes, and with FeCl, and MoC1, - on for- 
mation of organo-metal complexes. It can be supposed that during 
the interaction of coal with chlorides used dynamic conditions for a 
simultaneous bonding and generation of unpaired electrons are 
present. This is a way to explain the differences between the spin 
concentrations in the initial coal, the adducts and their extraction 
residues. 18 references, 1 figure, 1 table. 


39355 (CONF-830807—, pp 727-730) Role of ozone 
treatment on the closed cycle gasification and pyrolysis of 
pulverized coal and carbon blacks. Araghi, H.G. (George 
Washington Univ., Washington, DC). 1983. NTIS, PC A99. 
Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

A simple ozone treatment step is prescribed which brings 
about modification of the (bituminous) coal structure. The reactiv- 
ity of coal toward ozone may be increased considerably by activat- 
ing coal using an intermediate pressure and temperature steam- 
scrubbing, before ozonization. The surface reaction with ozone vs 
other gases and the structure of the intermediate ozone-carbon sur- 
face complex, lead to a proposed peroxide formation and to the en- 
hanced thermal conversion of carbonaceous materials to combusti- 
ble gas products. This prompted an investigation into the effect of 
ozone-pretreatment on the optimization of coal gasification via: (1) 
promoting the igniteability (reducing delay time) by breaking the 
unsaturated crosslinks as well as the aromatic double bonds; (2) in- 
creasing the conversion capacity of C-C network via oxidation and 
most importantly; (3) modifying the polymeric network by reacting 
with unfavored resin-like structures that cause agglomeration and 
softening of coal which is a problem in gasification and pyrolysis. It 
was shown in this work that ozone-pretreatment at a level no more 
than 2 mole% for a period of about 1 hour, eliminates caking prob- 
lems and could be utilized in hydrogasification of bituminous coals 
without producing any adverse effects throughout the process. 


39356 (CONF-830807—, pp 731-734) Kinetic studies of 
hydrocarbon formation in the initial stages of the reactions of 
H atoms with coal. Timmons, R.B.; Wong, P.C.L.; Chen, 
M.C.W.; Wu, A. (Univ. of Texas, Arlington). 1983. NTIS, 
PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The results obtained in this study provide conclusive evi- 
dence that H atoms react directly with coal to produce hydrocar- 
bons, with significant product formation extending to temperatures 
as low as -85°C in the case of CH, formation. The temperature de- 
pendence of CH, production is particularly interesting in view of 
the sharp break obtained in the Arrhenius plots. This is clearly in- 
dicative of at least two separate pathways leading to CH, forma- 
tion. The higher activation energy route (~ 12 kJ mol~') is compa- 
rable to the activation energies observed in H atom reactions with 
aromatic and some saturated compounds. The low temperature 
CH, formation corresponds to an essentially zero activation energy. 
By analogy with many gas phase kinetic studies of H atom reac- 
tions, the most obvious choice for such low temperature reactive 
sites would be unsaturated olefinic and/or acetylenic linkages. The 
temperature dependence of the other products (C,:He, C2Hs, and 
CsHs) are interesting in comparison to that of CH,. The activation 
energies for C2Hs and C3Hs production are roughly equal to the E/ 
sub act/ for CH, at temperatures above 27°C. This suggests that 
both of these products arise by routes that are similar to the higher 
temperature CH, formation step. However, in contrast with CHi 





production, there are apparently no low temperature routes which 
lead to C2Hs and CsHs (or C2H2) formation. The C2He2 yields show 
the largest temperature dependence of any of the four products ob- 
served. The considerably larger temperature dependence for C2He 
(compared to CH,, C:Hs and CsHs) would seem to indicate that 
C2H2 production involves a separation mechanism to that leading to 
the other products. 5 references, 5 figures. 


39357 (CONF-830807—, pp 735-738) Gas exchange of 
black coal and other substances when stored for decades in 
contact with air. Beier, E. (Fachhochschule Bergbau der 
Westfaelischen Berggewerkschaftskasse Bochum, Germany). 
1983. NTIS, PC A99. Order Number DE84010399. 
From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 
Wood, peat, brown and black coal as well as mineral oil 
products and rubber absorb oxygen and give off carbon oxides 
when stored in contact with air. The oxidation of the tested sub- 
stances has not stopped even after two decades. Wood absorbed the 
largest amount of oxygen - 4 g/100 g of wood during the first year. 
The liberation of oxygen in the form of CO2 amounted up to 88% 
of the absorbed amount of oxygen. In most cases 1 to 4 % of the 
absorbed oxygen was given off as CO. When stored in closed con- 
tainers, in some cases CO contents lethal to human beings occurred 
(peak value 0.23% by volume). When stored in a nonsterile envi- 
ronment, CO-oxidizing microbles possibly became active. The oxi- 
dation rate and thus the danger of spontaneous ignition depend on 
the relative humidity, temperature and oxygen content of the at- 
mosphere as well as on the presence of soluble iron salts. A carbon 
oxidation was also proved at 0°C. The course of the oxidation 
curves indicates that the coal molecules stabilize by oxidation. 5 fig- 
ures. 


39358 (CONF-830807—, pp 743-746) Prediction and 
measurement of the critical porosity for fragmentation during 
char conversion. Kerstein, A.R.; Niksa, S. (Sandia National 


Labs., Livermore, CA). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Numerous observations of the formation of fragments during 
the combustion, gasification, pyrolysis, or sublimation of coal char 
and other porous carbon substances have been reported in the liter- 
ature. In the present study, we have adopted a statistical approach 
to the analysis of fragmentation. The analysis is based on the princi- 
ples and results of percolation theory, which is the theory of the 
connectedness of irregular objects. The analysis, outlined below, in- 
dicates that the critical porosity for fragmentation may be approxi- 
mately constant, with a value of 0.7, over a range of substances and 
solid-to-gas conversion environments. This is a new result, and in 
fact represents the first quantitative prediction concerning the proc- 
ess of fragmentation. The study of the relationship between overall 
connectedness and the fine-scale structure of irregular objects is 
known as percolation theory. (Ziman (1981) provides a lucid intro- 
duction percolation theory and its applications. Extensive theoreti- 
cal and experimental investigations of percolation phenomena have 
addressed the questions raised. It has been found that the transition 
from a connected to a fragmented structure is indeed sharp, and the 
critical porosity, or more properly, its analogs in the physical prob- 
lems studied thus far, is remarkably reproducible both in Monte 
Carlo computations and in experiments. 7 references, 1 table. 


39359 (CONF-830807—, pp oe Apparatus for de- 
termination of vapor-liquid f systems 
coal-derived materials. Antolin, S.; Pe W. (Drexel 
Univ., Philadelphia, PA). 1983. NTIS, PC A99. Order 
Number DE84010399. Contract AC22-82PC51006. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

There are a large number of apparatuses for the determina- 
tion of vapor-liquid equilibria (VLE). The book by Hala and his 
colleagues describes many such constructions. Reasons for building 
the present apparatus are related to the complexity of materials ob- 
tained from coal conversion Processes: gases, liquids as well as 
solids, some of them fairly corrosive ones. Given large volatility 
differences, our apparatus has been designed with the objective of 
handling all three basic pressure regimes: subatmospheric, atmos- 


01 COAL AND COAL PRODUCTS 
0106 Properties 


pheric as well as superatmospheric. At the same time, we can oper- 
ate with boiling temperatures up to 800 K. 7 references, 2 figures. 


Se pp 750-752) Rank determina- 
tion and maceral analysis of 


image analyser system. Ripe 
Forschung GmbH, Essen, Gama). 1983. NTIS, PC A99. 
Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 


The most important property of hard coal in technological 


tion. Coal rank can, however, be reliably identified by measuring 
the reflectance of vitrinite which rises continuously with increasing 
rank. The entire polished surface of the sample block is scanned by 
means of a traversing carriage. The operator has to assess micro- 
scopically whether the measuring point indicated by the cross hair 
lies in vitrinite. If so, the reflection value is measured. From the 
measured reflection values the average reflectance R/sub r/ and 
the width of the distribution curve (2s) is measured. Another im- 
portant parameter for the technological behavior is the maceral 
composition of a coal. For its determination by point-counting gen- 
erally 500 points have to be classified microscopically according to 
their maceral type. Here again, the entire sample surface is scanned. 
The number of points is counted separately for each maceral type 
using a point-counter. 3 figures. 


39361 (CONF-830807—, pp 753-756) Spontaneous coal 
combustion: mechanisms and Herring, J.R.; Rich, 
F.J. (Geological Survey, Lakewood, CO; South Dakota 
School of Mines, Rapid City). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The actual mechanisms of initial heating paradoxically are 
both simple and complex. It.is quite clear that an oxidative mecha- 
nism is involved in the heating; no known self-heating has occurred 
in coal that is deprived of oxygen and is unheated. The oxygen is 
provided mainly from the atmosphere and, to a lesser extent, from 
dissociation of water in the coal. Chemically bound oxygen in the 
coal is insufficient to support ignition or combustion through chem- 
ical rearrangement of the oxygen. Alternatively, what is complex 
about this oxidation is that the specific chemical reaction(s) remain 
undefined due to multiple and simultaneous pathways. Two impor- 
tant sets of reactions have been shown to occur, both of which 
seem relevant to a principal observation that low-rank coal has a 
greater tendency to ignite spontaneously than does coal of higher 
rank. The first set of reactions involves pyrolysis products of the 
coal, the release, upon modest heating, of hydrogen-rich, volatile 
compounds. These compounds usually have low activation energies 
for further oxidation and could provide a further source of heat 
upon oxidation. A second set of reactions is the production of free 
radical compounds at low temperatures, on the order of 300°C. 
These highly reactive products are produced more easily in coal of 
lower rank because of higher concentrations of H-, N-, and O-com- 
pounds. The free radicals will oxidize or facilitate oxidation of 
other compounds at temperatures not much higher than that of 
their own formation, and consequentially more heat will be re- 
leased. Note, however, that a non-trivial temperature must be at- 
tained before production of these compounds commences so that 
the initial raising of coal temperature must be by other means than 
free radical reactions. But once sufficient temperature is attained, 
then the presence of the created free radicals will accelerate the 
spontaneous heating and oxidation of the coal. 6 references, 1 table. 


39362 (CONF-840107—Absts., pp 15-16) Coal quality 
considerations PP and L's experience. Martin, A.C. (Pennsyl- 
vania Power and Light Co., Allentown). 1984. NTIS, PC 
A03/MF A0O1. Order Number DE84014183. 


From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 





01 COAL AND COAL PRODUCTS 
0106 Properties 


39363 (CONF-840107—Absts., pp 19) Coal preparation 
and coal quality: importance for SRC-I coal liquefaction. 
Hoover, D.S.; Bland, A.E.; Hower, J.C. (Air Products and 
Chemicals, Trexlertown, PA; Univ. of Kentucky, Lexing- 
ton). 1984. NTIS, PC A03/MF AOl. Order Number 
DE84014183. 

From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39364 (DGMK—276) New methods for the characteriza- 
tion of liquid petroleum and coal products by the aid of the 
nuclear resonance spectroscopy. (Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V., Hamburg 
(Germany, F.R.)). Feb 1982. 70p. (In German). Deutsche 
Gesellschaft fuer Mineraloelwissenschaft und Kohlechemie 
e.V., Hamburg (Germany, F.R.). 

With 11 figs., 12 refs. 

This report described the use of the new methods to charac- 
terise mineral oil and coal products. In the first part of this report 
new techniques to differentiate between and to assign signals in 
NMER-spectra are discussed. To discriminate between CHs-, CHe-, 
CH- and Csub(quart)-groups for the first time two multi pulse 
methods (INEPT and Doddrell’s sequence) are used to analyze 
complex mixtures. The assignment of individual signals in *C- 
NMR-spectra using the HOSE-code is demonstrated. The scope of 
the next part is the evaluation of quantitative data from ™*C-NMR- 
spectra. It can be shown that the usual concentrations of colloidal 
species in the samples investigated, do not influence the results. The 
benefit of relaxation time measurements in complex mixtures is dis- 
cussed. A new procedure to evaluate the portions of the major ali- 
phatic structures in oil products is proposed. This is tested with a 
series of 29 products. 


39365 (DOE/METC—84-27) Determinations of coal 
water mixture properties for predictions of products of com- 
bustion characteristics. Romanosky, R.R. Jr.; Kovach, J.J.; 
Anderson, R.J. (USDOE Morgantown Energy Technology 
Center, WV). Apr 1983. 16p. NTIS, PC A02/MF AO1; 
GPO Dep. Order Number DE84009260. 

The United States Department of Energy (DOE) has initiat- 
ed a program to investigate the potential for coal water mixtures 
(CWM's) to serve as direct substitutes in combustion processes for 
liquid petroleum and natural gas. As a part of this overall DOE 
effort, Morgantown Energy Technology Center (METC) is investi- 
gating the feasibility for the combustion of ultra-clean coal water 
mixtures (UCCWM’s) in gas turbines. A necessary goal of this pro- 
gram is to develop an understanding of the chemistry of the prod- 
ucts of combustion (POC) of UCCWM’s. Both experimental and 
modeling efforts are in progress to investigate POC chemistry. 
Based on these results, specifications for a UCCWM turbine fuel 
can be developed. In support of the modeling and experimental ef- 
forts, detailed characterization studies of coal, CWM’s, and 
UCCWM's have been conducted to quantify levels and the distribu- 
tion of minerals and trace elements. An analytical scheme has been 
developed for the detailed analysis of these feed fuels for input to 
the modeling programs for prediction of UCCWM products of 
combustion. The extensive chemical and physical analysis of 
CWM’'s includes determinations of percent water, ultimate and 
proximate analysis of the coal, elemental and compositional analysis 
of low-temperature ash of coal, heating values of CWM, viscosity, 
and coal particle size distributions. Similar analysis of samples of 
ash from the POC have allowed comparisons of composition and 
evaluations of the change in ash composition during combustion. 
The results of this study indicate that the detailed characterization 
of the CWM/UCCWM will supply the data necessary to analyze 
the products of combustion. 7 references, 1 figure, 7 tables. 


39366 (DOE/PC/30199—T1) Studies on the mineral 
matter distribution in pulverized coal with respect to slag de- 
posit formation in boiler furnaces. Phase II. Final report, 1 
October 1980-31 December 1983. Austin, L.G.; Abbott, 
M.F.; Conn, R.E.; Kinneman, W.P.; Tangsathitkulchai, M. 
(Pennsylvania State Univ., University Park (USA). Dept. of 
Mineral Engineering). May 1984. Contract FG22- 
80PC30199. 568p. NTIS, PC A24/MF A01; GPO Dep. 
Order Number DE84015849. 


This report consists of nine items which have been entered 
individually into EDB and ERA. Three of the items are lengthy 
theses with many references; the others are shorter research contri- 
butions related to the sintering and adhesion of coal ashes and slags. 
(LTN) 


39367 (DOE/PC/40783—T15) Instrumental methods of 
analysis of sulfur compounds in synfuel process streams. 
Quarterly technical progress report for April-June 1984, 
Jordan, J.; Sexton, E.; Talbott, J.; Yakupkovic, J. (Pennsyl- 
vania State Univ., University Park (USA). Dept. of Chemis- 
try). Jul 1984. Contract FG22-81PC40783. 22p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. Order Number DE84015882. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Task 1: methods development for the speciation of the poly- 
sulfides. Work on this task has been completed in December 1983 
and reported accordingly in DOE/PC/40783-T13. Task 2: methods 
development for the speciation of dithionite and polythionates. 
Electrochemical reduction of tetrathionate and pentathionate at the 
dropping mercury electrode (DME) proceeds through a mechanism 
involving specific adsorption of the reactant at the DME surface 
and yielding polarographic waves at -0.2 volt (versus the saturated 
calomel electrode) in aqueous solution. Ethanol interferes with the 
specific adsorption of tetrathionate and pentathionate in a range of 
potentials between 0.0 and -1.1 volt, because EtOH is preferentially 
adsorbed. This results in a shift of the polarographic half-wave po- 
tentials of tetrathionate and pentathionate, which facilitates their 
determination in polythionate mixtures. On the other hand, the po- 
larographic reduction of trithionate is unaffected by ethanol, be- 
cause it occurs at -1.5 volt where ethanol is not adsorbed at the sur- 
face of the DME. Task 3: total accounting of the sulfur balance in 
representative samples of synfuel process streams. Analyses of two 
aqueous gasifier effluents from Grand Forks, ND, were performed. 
An untreated specimen contained sulfidic and polysulfidic sulfur, 
thiosulfate and thiocyanate. On the other hand, sulfite, sulfate, and 
thiocyanate were the only sulfur moieties observed in the Grand 
Forks sample which had been stripped at PETC. 7 references, 1 
figure, 3 tables. 


39368 (DOE/PC/50801—7) Laser induced coal fluores- 
cence. Seventh quarterly technical progress report, April 1- 
June 30, 1984. Borst, W.L. (Southern Illinois Univ., Carbon- 
dale (USA). Dept. of Physics). 1984. Contract FG22- 
82PC50801. 15p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
Order Number DE84015508. 

Portions are illegible in microfiche products. 

A systematic study of Hiawatha resinite concentrates and al- 
ginite macerals in source rocks was performed with the new pulsed 
laser fluorescence microscopy technique. The Hiawatha coal sam- 
ples were obtained from J. Crelling’s Laboratory at Southern IIli- 
nois University and the source rocks from J. Castano, Shell Oil De- 
velopment Corporation, Houston. The reliability of the fluores- 
cence decay time method was further ascertained with the use of 
synthesized model fluorescence pulses having known multi-expo- 
nential decay times. The experimental uncertainties o? were as- 
sessed by separately studying the time jitter (~ 50 ps) in the digi- 
tized pulses, the statistical fluctuations in the pulses, and the inter- 
polation of data between digitizer channels. 15 figures, 2 tables. 


39369 (DOE/PC/50809—T6) Determination of the sur- 
face reactivity of coal powders. Seventh quarterly report, 1 
Mar 1984-31 May 1984. Fowkes, F.M. (Lehigh Univ., Beth- 
lehem, PA (USA). Dept. of Chemistry). 27 Jul 1984. Con- 
tract FG22-82PC50809. 1lp. NTIS, PC A02/MF AOI; 1; 
GPO Dep. Order Number DE84015346. 

Portions are illegible in microfiche products. 

This main goal of this project is to measure the surface acidi- 
ty and basicity of coal powders. The two techniques being used in 
this study were chosen for investigating the interaction of surface 
sites with test acids and bases dissolved in a neutral hydrocarbon 
solvent. Calorimetry of surface interactions with test acids and 
bases provides enthalpies of surface acid-base interaction from 
which Drago E and C constants can be determined for the surface 
sites. Electrophoresis of coal particles in organic liquids of known 
acidity or basicity also measures the acid-base interaction between 





the particles and the liquid; acid sites on the coal can interact with 
basic liquids to generate negatively charged particles, and basic 
sites can interact with acidic liquids to generate positively charged 
particles. In the March 1983 issue of Fuel, Reucroft and Patel con- 
cluded that the high surface area probes influence the measured 
surface areas of coal by vapour-induced swelling effects. We have 
followed up this possibility by studying the penetration and sorp- 
tion of carbon dioxide into a variety of ordinary pore-free poly- 
mers, polymethylmethacrylate and polyvinylchloride, and by fitting 
these data to the Dubinin-Polanyi (DP) isotherm. The absorption of 
carbon dioxide into polymers was measured at 25 C with a Nu- 
minco-Orr Surface Area-Pore Volume Analyzer. Results are pre- 
sented graphically. In addition to this study progress reports are 
presented for the following two tasks: limited-penetration acid-base 
probes for sensing surface sites by calorimetry; and electrophoresis 
of coal powders in self-associated organic liquids. 2 figures, 4 
tables. 


39370 (DOE/PC/60791—3) Solid state NMR methods 
for coal science. Progress report, April 1, 1984-June 30, 1984, 
Zilm, K.W. (Yale Univ., New Haven, CT (USA). Dept. of 
Chemistry). Jul 1984. Contract FG22-83PC60791. 2ip. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. Order Number 
DE84015261. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report covers the progress made on the title project. A 
new radio frequency coil design has been found to produce a much 
more homogeneous rotating field for combination CP/MAS and 
multiple pulse spectroscopy. It has also been found that such a coil 
is necessary if large (80 KHz) decoupling fields are to be used. This 
is because the spectral lines can actually be broadened by a large 
but inhomogeneous rf field. Other experimental considerations have 
also been found to be necessary for multiple pulse work with high 
Q CPMAS probes. Suppression of harmonics in multiple pulse 
trains and proper cabling were found to have dramatic effects on 
the efficiency of multiple pulse decoupling. A dramatic increase in 
resolution in simple hydrocarbon *C CPMAS spectra is observed 
going from 40 KHz to 85 KHz decoupling field. Systematic studies 
have begun to understand this effect and several new decoupling 
sequences are being developed. 5 references, 10 figures. 


39371 (DOE/PC/72007—T1) Ultra-fine coal character- 
ization. 1st quarterly report, March 1, 1984-May 31, 1984, 
Smit, F.J. (Amax Extractive R and D, Inc., Golden, CO 
(USA)). 08 Jun 1984. Contract AC22-84PC72007. 24p. 
NTIS, PC A02/MF A01l; GPO Dep. Order Number 
DE84016140. 

Procedures will be developed to measure pertinent charac- 
teristics of ultra-fine particles of coal which in turn can be applied 
to the development of predictive models useful for beneficiation of 
ultra-fine coal. Many of the bulk properties of the base-case coal, 
from the Illinois No. 6 seam, were determined during the reporting 
period. 3 references, 2 figures, 5 tables. 


39372 (IS—4826) Fossil annual October 1, 
1981-September 30, 1982. (Ames Lab., IA (USA)). Oct 1982. 
Contract W-7405-ENG-82. 59p. NTIS, PC A04/MF AO}; 1; 
GPO Dep. Order Number DE84015699. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report covers objectives and progress for the areas of 
the Ames Laboratory Fossil Energy Program. The period covered 
is October 1, 1981 through September 30, 1982. Four articles have 
been entered individually into EDB and ERA. 


39373 (IS—4826, pp 1-5) Rapid analysis of the mineral 
content of coal: development of an on-line monitoring instru- 
ment. Benson, J.E.; Jacobson, R.A. Oct 1982. NTIS, PC 
A04/MF A0O1. Order Number DE84015699. 

In Fossil energy annual report, October 1, 1981-September 
30, 1982. 

Our objective is to develop an easy-to-use instrumental 
system, based on x-ray diffraction, for the rapid and accurate analy- 
sis of coal samples in order to obtain qualitative and quantitative 
information on their mineral content. The first thrust is being di- 
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rected toward the automatic and quantitative analysis of coal for 
pyrite and marcasite. Recognizing that most coal samples are quite 
heterogeneous in nature, this analytical system will incorporate a 
continuous sampling technique and will be designed to provide es- 
sentially instantaneous and sample-averaged mineral composition 
data. By using a short wavelength x-ray source (molybdenum) in 
the diffraction instrument instead of the more common long-wave- 
length radiation from copper, the absorption effects usually encoun- 
tered in quantitative analysis of mixtures have been reduced, and 
the sensitivity of this analytical technique has been increased by a 
factor of 8. By using this approach, we can detect and quantitative- 
ly measure as little as 0.2% pyrite in a coal matrix. By using the 
same instrument, other minerals present in coal, such as quartz, cal- 
Cite, siderite, and gypsum can be measured at even lower concen- 
trations. The finished instrument will be flexible enough to be used 
either in a continuous sampling mode for plant control or in batch 
processing mode for rapid analysis of output streams of individual 
cleaning circuits. The prototype pyrite monitor is in the final stages 
of construction, and the electronic interface between the monitor 
and the minicomputer has been built and tested. 2 references. 


39374 (IS—4826, pp 7-30) Mineral matter distribution in 


fine-size coal. Biggs, D.L.; Birlingmair, D.H.; Straszheim, 
W.E. Oct 1982. NTIS, PC A04/MF AOl1. Order Number 
DE84015699. 


In Fossil energy annual report, October 1, 1981-September 
30, 1982. 

The purpose of this project is to determine the effect of fine 
grinding of selected coals on the liberation of ash-forming mineral 
matter, pyrite, and other impurities such as trace elements for sub- 
sequent washability studies. The finely ground and sized coal sam- 
ples are subjected to standard float-sink separation procedures, and 
the various float and sink fractions are analyzed for the petrogra- 
phic, mineral matter, and trace element content to assess the degree 
of improvement in washability that results from the fine grinding. 
The tests are performed on run-of-mine high-sulfur, high-ash coals 
of different ranks from selected regions of economic importance. 
The information from these tests provides the beginning of a data 
base on washability in fine sizes which will facilitate the deep 
cleaning necessary to minimize the adverse impacts of utilizing 
high-sulfur, high-ash coals. The coals selected for initial fine-size 
washability tests are from the Upper Freeport seam, Alpine Mine, 
Island Creek Coal Company, Grant County, Bayard, West Virginia, 
and from the Illinois No. 6 seam, River King No. 1 mine, Peabody 
Coal Company, St. Clair County, Freeburg, Illinois. We have 
found a most notable reduction in the size of the mineral particles 
following float-sink separation. Only rather minor differences have 
been found in the mineralogical makeup of most of the float-sink 
fractions. In general, we have observed that the clays are enriched 
in the float fraction and the pyrite and quartz are enriched in the 


39375 (LA-UR—84-2167) Laser-induced breakdown spec- 
troscopy for elemental analysis. Loree, T.R. (Los Alamos 
National Lab., NM (USA)). 1984. Contract W-7405-ENG- 
36. 7p. (CONF-840694—2). NTIS, PC A02/MF A01; GPO 
Dep. Order Number DE84015506. 

From AR and TD and surface coal gasification instrumenta- 
tion projects contractors’ meeting; Morgantown, WV, USA (13 Jun 
1984). 

Laser-Induced Breakdown Spectroscopy, or LIBS, is a laser- 
based form of atomic emission spectroscopy that can be used for 
the in-situ elemental analysis of coal gasifier product streams. At 
this point, LIBS has been deployed in three gasifier field tests, and 
C, H, O, N, Na, K, S, Cr, Cu, Fe, Mg, Pb, Se, Al, Ba, Ca, Cd, Li, 
and Mn were qualitatively detected in the various product streams. 
In laboratory experiments on quantitative detection, a detection 
limit of 4 ppB was demonstrated for sodium. The long-range goal 
of this program is add the trace elements As, B, Mo, Ni, V, and Zn 
to the detection list, and to develop the capability of quantitative 
detection in real time for the trace elements. 4 figures. 





01 COAL AND COAL PRODUCTS 
0106 Properties 


39376 (PB—84-167121) Petrographic and fluorescence 
spectral properties of liptinite and vitrinite coal macerals. 
Annual report Jan-Dec 83. Crelling, J.C. (Southern Illinois 
Univ., Carbondale (USA). Dept. of Geology). Jan 1984. 
42p. NTIS, PC A03/MF AO1. 

See also PB83-211938. 

The purpose of this study is to gain a better understanding of 
the properties of the various liptinite and vitrinite macerals. Be- 
cause it is both expensive and very difficult to separate the various 
macerals from coal, the macerals will be studied in situ by quantita- 
tive fluorescence microscopy. This method has only recently been 
applied to the study of coal and has already lead to the discovery 
of new macerals, and a better understanding of coal rank and the 
coalification process. During this year there were accomplishments 
in three areas: (1) all of the computer programs for the acquisition, 
correction, and evaluation of fluorescence spectra have been devel- 
oped and made operational, (2) two or more varieties of the coal 
macerals fluorinite, sporinite, and cutinite have been distinguished 
and characterized in both the Herrin (No. 6) and the Harrisburg- 
Springfield (No. 5) seams on the basis of their fluorescence spectra, 
(3) in both the Herrin (No. 6) and Harrisburg (No. 5) seams, the 
spectral parameters of the various varieties of sporinite and cutinite 
show a systematic change with an increase in coal rank. 


39377 (PB—84-184365) Separation of coal liquifaction 
products into hydrocarbon compound groups by classical ad- 
sorption and high pressure liquid chromatography. Kerwien, 
B. (Fuel Research Inst. Fin. of South Africa, Pretoria). 1983. 
34p. NTIS, PC E04/MF E01. 

In these experiments an effort was made to separate coal liq- 
uefaction products into four hydrocarbon compound groups by 
using classical adsorption columns. These separated hydrocarbon 
groups could then be used as standards for the HPLC to calculate 
response factors. With the help of these response factors we should 
be able to quantify the amount of saturates, monoaromatics, diaro- 
matics and polyaromatics in an unknown coal oil sample. This 
quantification is needed for characterizing coal oil samples emerg- 
ing from different coal liquefaction processes. 


pe of oxidation on the minerals, macerals, and 

cal properties of coal. Annual report 1 Feb 83-31 Jan 84. 
Huffman, G.P.; Lin, M.C.; Huggins, F.E.; Dunmyre, G.R.; 
Pignocco, A.J. (United States Steel Corp., Monroeville, PA. 
Technical Center). Feb 1984. 54p. NTIS, PC A04/MF A0O1. 

See also PB83-194886. 

A number of analytical techniques have been used to investi- 
gate the low-temperature oxidation of a high-volatile and a low- 
volatile bituminous coal. Two oxidation treatments were used; 
stockpiling the coals at -1/8 inch out of doors, and treating them in 
moist air at -40 mesh in a laboratory retort maintained at 50C, 65% 
RH. Fe(57) Mossbauer spectroscopy and computer-controlled scan- 
ning electron microscopy (CCSEM) were used to investigate the 
oxidation of included minerals, diffuse reflectance infrared Fourier 
transform (DRIFT) spectroscopy and electron spectroscopy for 
chemical analysis (ESCA) were used to examine maceral oxidation, 
and the alteration of several technological properties (Gieseler plas- 
ticity, free-swelling index, and coke reactivity) was also monitored. 
Gieseler plasticity was by far the most sensitive of these measure- 
ments to the early stages of oxidation, while the Mossbauer meas- 
urement of the oxidation of pyrite to sulfates or oxyhydroxides was 
the second most sensitive indicator of oxidation for the coals inves- 
tigated. DRIFT and ESCA exhibited significant features derived 
from oxygen functional groups in macerals only after the oxidation 
was severe enough to have nearly destroyed the plasticity. Howev- 
er, band-ratio techniques appear promising as a method of enhanc- 
ing the DRIFT signal from carbonyl bands. 


39378 (PB—84-198548) Correlative erp eee of the 
techno 


39379 (PB—84-198563) Separation of large coal mole- 
cules using high resolution supercritical fluid chromatography. 
Annual report Mar 83-Feb 84. Lee, M.L. (Bri Young 
Univ., Provo, UT (USA). Dept. of Chemistry). Mar 1984. 
88p. NTIS, PC A05/MF AOl1. 

See also PB83-228353. 

Two new stationary phases have been synthesized for capil- 
lary supercritical fluid chromatography (SFC). A methyl-2-pheny- 


lethyl polysiloxane is autocrosslinkable with the application of heat, 
and no chemical free-radical initiators are needed. This should sim- 
plify the preparation of small diameter capillary columns which are 
needed for SFC. A polarizable bipheny!l polysiloxane has also been 
synthesized. This phase offers unique selectivity for polycyclic aro- 
matic compounds containing polar substituents. Elevated coating 
bath temperatures, mixed coating solution solvents, and new azo 
compounds for free-radical initiation have significantly aided in the 
preparation of small diameter columns. Columns of 50 micrometer 
id. have been prepared that demonstrate on the order of 3500 theo- 
retical plates/meter. Pure n-pentane appears to be the most suitable 
mobile phase for the chromatography of coal-derived materials. 
The addition of various modifiers such as benzene, isopropanol, and 
dichloromethane showed no significant increase in solving power. 
A supercritical fluid chromatograph has been interfaced to a qua- 
drupole mass spectrometer. Although, the mass spectrometer can 
be operated in both electron impact and chemical ionization modes, 
greater sensitivity is obtained in the chemical ionization mode. 


39380 (PB—84-207885) Effect of atmospheric oxygen on 
the structure of coals. Annual report Feb 83-Jan 84, Larsen, 
J.W.; Lee, D.; Shawver, S.E.; Schmidt, T.E. (Tennessee 
Univ., Knoxville (USA). Dept. of Chemistry). Feb 1984. 
44p. NTIS, PC A03/MF AO1. 

See also PB83-211912. Prepared in cooperation with Lehigh 
Univ., Bethlehem, PA. Dept. of Chemistry. 

Weathering of three different coals, Bruceton, Ill. No. 6 and 
Wyodak, was carried out. It was established that two independent 
pathways are responsible for the oxidative destruction of coking in 
Bruceton coal. The rapid pathway is formation of carbonyl and 
carboxylic acid groups. This chemistry can be rationalized using fa- 
miliar autoxidation mechanisms. The second, slower pathway re- 
mains uncharacterized. It is very difficult to track the weathering 
of the lower rank coals because the precision of the existing analyti- 
cal techniques is not sufficient to follow the changes in the coal 
structure against the background of a more highly oxidized starting 
material. At higher temperatures (140C), a third oxidation pathway 
appears with Ill. No. 6. There exists no method for measuring the 
extent of oxidation of low rank coals, although changes in the coal 
surface can easily be detected calorimetrically. 


39381 (TRW—36516-6005-UT-00) Coal repository. Final 
report. (TRW Energy Development Group, Redondo 
Beach, CA (USA)). Nov 1983. Contract AC22-80PC30148. 
26p. NTIS, PC A03/MF A0O1; 1; GPO Dep. Order Number 
DE84013724. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Coal Repository Project was initiated in 1980 by the 
Department of Energy/Pittsburgh Energy Technology Center to 
provide a centralized system for the collection of well character- 
ized coal samples, and distribution to organizations involved in the 
chemical beneficiation of coal and related research. TRW Energy 
Development Group, together with its subcontractor Commercial 
Testing and Engineering Company, established the Coal Repository 
at the TRW Capistrano Chemical Facility, which is the location of 
the DOE-owned Multi-Use Fuel and Energy Processes Test Plant 
(MEP). Twenty tons each of three coals [Illinois No. 6, Kentucky 
No. 11 (West), and Pittsburgh No. 8 (from an Ohio mine)] were 
collected, characterized, and stored under a nitrogen atmosphere. 
Ten tons of each coal are 3/8-inch x 0, five tons of each are 14- 
mesh x 0, and five tons of each are 100-mesh x 0. Although TRW 
was within budget and on schedule, Department of Energy funding 
priorities in this area were altered such that the project was termi- 
nated prior to completion of the original scope of work. 9 figures, 3 
tables. 


39382 Diffusion models for gas production from coal. De- 
termination of diffusion parameters. Smith, D.M.; Williams, 
F.L. (Department of Chemical and Nuclear Engineering, 
University of New Mexico, Albuquerque, NM). Fuel; 63 
No. 2, 256-261(Feb 1984). 

A method for the laboratory measurement of transient diffu- 
sivity parameters for methane in coal has been developed. Previous- 
ly described chromatographic techniques for measurement of single 
diffusivity parameters have been modified for the bi-disperse pore 





diffusion model. This model, which is necessary to describe meth- 
ane diffusion and desorption in coal for both short and long times, 
requires the determination of three parameters to characterize a 
particular coal sample. The experimental technique uses a pulse of 
methane gas which is introduced into a helium stream flowing 
through a long tube containing the coal sample. The three desired 
parameters are determined by matching the experimental and theo- 
retical elution curves. Further refinement of the technique accounts 
for tracer pulse duration thus allowing operation over a greater 
flow rate and sample size range. This technique has been applied to 
anthracite, bituminous and subbituminous coals. For all three coal 
types, the macropore diffusivity (~10~5s) was about two orders of 
magnitude higher than the micropore diffusivity. The anthracite ad- 
sorbs more methane in the micropores than the other coals. These 
results showed the expected trends taking the known change of 
pore structure with rank into account. 


39383 Characterization and catalytic activity of coal min- 
eral matter ~ Effect of hydrogen and exposure 
to sulphur and compounds, Liu, K.H.D.; ‘aaa, 
C.E.; Johannes, A.H. (Department of Chemical Engineering 
and Institute for Mining and Minerals Research, University 
of Kentucky, Lexington, KY). Fuel; 63: 18-23(Jan 1984). 
Low temperature ash (LTA) samples prepared from nine US 
coals were characterized by X-ray diffraction, X-ray fluorescence, 
and surface area analyses. The results showed that illite, kaolinite, 
quartz and pyrite are major components in LTAs and that S/Fe 
ratios of some LTAs decreased significantly after Ha treatment im- 
plying the occurrence of a partial reduction of pyrite during this 
treatment. Surface areas of LTAs increased drastically on He treat- 
ment but decreased after exposure to sulphur and nitrogen com- 
pounds in activity testing. Correlations for the surface areas of 
LTAs before and after H2 treatment were found in terms of clay 
content and element concentrations. 


39384 SS ee 
scanning transmission electron microscopy. Allen, R.M.; 
Vaeier Sande, J.B. (Sandia National Laboratories, Liver- 
more, CA). Fuel; 63: No. 1, 24-29(Jan 1984). 

The fine-scale mineral matter in three US coals has been ana- 
lysed via scanning transmission electron microscopy (STEM). The 
samples observed were a North Dakota lignite, a Kentucky bitumi- 
nous, and a Pennsylvania semi-anthracite. Specific mineral types, 
differing among the three coals examined, appear to predominate at 
this fine size scale (particles =200 nm in diameter). Fe-rich and Ba- 
rich minerals in the lignite, a Ti-rich mineral in the bituminous and 
Ca-rich and Ti-rich minerals in the semianthracite were the pre- 
dominant species found. The inherent mineral content in the ob- 
served organic background also differed from coal to coal. The dis- 
tributions of mineral species in the size range =200 nm reported 
herein do not reflect the distributions in the larger size ranges ob- 
tained by more macroscopic techniques. 


39385 Relationship between solvent-derived and com- 
pound-class fractions in coal-derived distillates and vacuum 
still bottoms. Boduszynski, M.M.; Hurtubise, R.J.; Silver, 
H.F. (Chemistry Dept., The Univ. of Wyoming, Laramie, 
WY). Fuel; 63: No. 1, 93-100(Jan 1984). 

High-boiling SRC-I process-derived distillable liquids and 
nondistillable vacuum still bottoms (VSB) from Wyodak and Ken- 
tucky 9/14 coals were separated into solvent-derived and com- 
pound-class fractions using chromatographic techniques. The frac- 
tions were characterized using infrared spectrometry, proton nucle- 
ar magnetic resonance spectrometry, field ionization mass spec- 
trometry, and elemental analysis. Emphasis was placed on the de- 
termination of the composition of oils and asphaltenes. Results 
showed that oils and asphaltenes consist of the same compound 
classes: hydrocarbons, nitrogen compounds, and hydroxyl aromat- 
ics. The main differences between the oil and asphaltenes fractions 
are in concentrations of compound classes. It was found that oils 
are rich in hydrocarbons while asphaltenes are rich in hydroxyl 
aromatics. Also, oils and asphaltenes contain compounds of the 
same homologous series, and molecular weight is not a factor 
which differentiates oils and asphaltenes. Components in VSB oils 
have higher molecular weights than components in distillate asphal- 
tenes. Molecular structure rather than molecular weight is a major 
parameter that determines solubility of coal-derived liquids. 
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and catalyzed reactions of CO and CO. 

on graphite surfaces. Tysoe, W.T.; Carrazza, J.; Somorjai, 

G.A. (Lawrence Berkeley Lab., CA). American Chemical 

Journal; 29: No. 2, 190-194(1984). (CONF-840415—). Con- 

tract AC03-76SF00098. 

From 187. national meeting of the American Chemical Soci- 
eae USA (8 Apr 1984). 

work is a study of catalytic reactions of graphite with 

C0 aut COs The experimental probes that are brought to bear on 

this problem are Auger electron spectroscopy (AES) for elemental 


x-ray photoelectron specroscopy (XPS) in order to identify surface 
entities. 
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— ALSO TO CITATION(S) 39279, 39280, 39281, 39282, 39469, 39938, 


39387 (CONF-840971—3) Prospects for aqueous-phase 
combined NO/sub x//SO/sub x/ environmental control tech- 
nology. Harkness, J.B.L.; Doctor, R.D.; Livengood, C.D. 
(Argonne National Lab., IL (USA)). 17 Sep 1984. Contract 
W-31-109 109-ENG-38. 19p. NTIS, PC A02; 3; GPO Dep. 
Order Number DE84015819. 

From 1. annual Pittsburgh coal conference; Pittsburgh, PA, 
USA (17 Sep 1984). 

Paper copy only, copy does not permit microfiche produc- 


The objective of this research is to identify and develop new 
technologies for the simultaneous control of nitrogen oxides (NO/ 
sub x/) and sulfur oxides (SO/sub x/) in flue gas from coal-fired 
boilers by evaluating the use of additives in current flue-gas-desul- 
furization (FGD) processes in order to simultaneously remove ni- 
trogen oxides. A gas composition typical of coal-fired boilers, par- 
ticularly with respect to oxygen content was used. The screening 


through statistical analysis. Three issues that present a formidable 
challenge to the development of cost-effective control strategies 
are: (1) the low NO concentrations in flue gas, (2) the low solubili- 
ty of NO, and (3) the comparable activities of NO/sub x/ and O2 
(although the negative effects of oxygen have not been quantified 
prior to this study). The experimental data, in combination with an 
extensive review of the existing literature, have shown the follow- 
ing: removals of NO/sub x/ in excess of 50% are technically feasi- 
ble with the additive approach; SO/sub x/ removals are not ad- 
versely affected by these additives; the primary mechanism for 
NO/sub x/ removal involves the gas-phase formation of N2O; and 
its subsequent reaction in solution with HSOs~ to form hydroxyla- 
mine disulfonic acid; other, less important NO/sub x/ removal 
mechanisms observed include reaction with Fe(OH), alkaline co- 
scrubbing at pH greater or equal to 10, and reduction-oxidation to 
convert NO to NOz; double alkali is the best scrubber chemistry for 
simultaneous NO/sub x//SO/sub x/ removal - lime is second-best, 
followed by citrate and DOWA scrubber chemistries; oxygen has a 
major negative impact on additive performance; and additive stabil- 
ity is sensitive to pH. 9 references, 16 figures, 3 tables. 


39388 ae Measurement and predic- 
tion of aromatic solute distribution 

organic solvent systems. Final report. Campbell, 

R.G. pe ater ong! Univ., Pittsburgh, 


of Civil ). Jun 1984. Contract ACIE-A0FCIOIS7 
209p. NTIS, PC Al0/MF A0l; 1; GPO Dep. 
Number DE84016077. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Experimental and modeling activities were performed to 
assess techniques for measurement and prediction of distribution co- 
efficients for aromatic solutes between water and immiscible organ- 
ic solvents. Experiments were performed to measure distribution 
coefficients in both clean water and wastewater systems, and to 
assess treatment of a wastewater by solvent extraction. The theoret- 
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ical portions of this investigation were directed towards develop- 
ment of techniques for prediction of solute-solvent/water distribu- 
tion coefficients. Experiments were performed to assess treatment 
of a phenolic-laden coal conversion wastewater by solvent extrac- 
tion. The results showed that solvent extraction for recovery of 
phenolic material offered several wastewater processing advan- 
tages. Distribution coefficients were measured in clean water and 
wastewater systems for aromatic solutes of varying functionality 
with different solvent types. It was found that distribution coeffi- 
cients for these compounds in clean water systems were not statisti- 
cally different from distribution coefficients determined in a com- 
plex coal conversion process wastewater. These and other aromatic 
solute distribution coefficient data were employed for evaluation of 
modeling techniques for prediction of solute-solvent/water distribu- 
tion coefficients. Eight solvents were selected in order to represent 
various chemical classes: toluene and benzene (aromatics), hexane 
and heptane (alkanes), n-octanol (alcohols), n-butyl acetate (esters), 
diisopropyl ether (ethers), and methylisobutyl ketone (ketones). The 
aromatic solutes included: nonpolar compounds such as benzene, 
toluene and naphthalene, phenolic compounds such as phenol, 
cresol and catechol, nitrogenous aromatics such as aniline, pyridine 
and aminonaphthalene, and other aromatic solutes such as naphthol, 
quinolinol and halogenated compounds. 100 references, 20 figures, 
34 tables. 


39389 (DOE/FE/60148—T4) Evaluation of NOXSO 
combined NOX/SOX flue gas cleanup. Monthly progress 
report, October 1, 1983-November 30, 1983. (NOXSO Corp., 
Paducah, KY (USA)). 12 Dec 1983. Contract AC22- 
82FE60148. 40p. NTIS, PC A03/MF A01; GPO Dep. 
Order Number DE84015341. 

This report covers work accomplished under DOE Contract 
No. DE-AC22-FE60148 during the period October 1, 1983 through 
November 30, 1983. The report contains experimental results from 
a series of tests using the NOXSO sorbent substrate y-alumina as a 
sorbent material. H2S was used as the regenerant. The substrate 
was found to sorb significant amounts of both SO2 and NO/sub x/. 
A discussion of these important results is provided. The report also 
presents parts of a conceptual design of a full scale NOXSO instal- 
lation. This work will be continued with additional results present- 
ed in future reports. The continuing research on the NOXSO proc- 
ess has been delayed due to equipment problems. A no cost exten- 
sion of the work schedule for two months has been delayed due to 
equipment problems. A no cost extension of the work schedule for 
two months has been requested and informally allowed. 13 figures, 
13 tables. 


39390 (PB—84-154434) Performance of oil industry 
cross-country pipelines in western Europe: statistical summa- 
ry of reported spillages - 1982. Schaefer, H.; Lamble, J; 
Panisi, C.; van Strien, W. (Concawe, The Hague (Nether- 
a 25p. (CONCAWE—9/83). NTIS, PC E03/ 


See also PB83-155374. 

This report is one of a series of annual reports reviewing the 
performance of oil industry cross-country pipelines in Western 
Europe. It includes details of the pipeline network to which it 
refers, and analyses reported spillage incidents by cause and effec- 
tiveness of clean-up. Causes are categorized as: mechanical failure, 
operational failure, corrosion, natural hazard and third party activi- 
ty. The report concludes with a five-year comparison and trend 
analysis of reported spillages. It contains an overall map of the 
Western European oil industry cross-country pipeline system and 
more detailed maps of the pipeline networks of the Le Havre - 
Paris, Rotterdam - Europoort and Northern Italy areas. 


39391 (PB—84-182716) Control technology assessment 
for coal gasification and liquefaction processes, Tennessee 
Valley Authority, National Fertilizer Development Center, 
ammonia plant, Muscle Shoals, Alabama. Report for the site 
visit of September 1981. Final report. Telesca, D.R. (Dyna- 
mac Corp., Rockville, MD (USA). Enviro Control Div.). 
Apr 1982. 16p. NTIS, PC A02/MF AO1. 

A control technology survey was conducted at the ammonia 
synthesis facility operated by the Tennessee Valley Authority, Na- 
tional Fertilizer Development Center (SIC-2874), in Muscle Shoals, 


Alabama on September 1 and 2, 1981. The visit was made to identi- 
fy processes or hazards similar to those found in coal conversion 
operations and to report control technologies that might be applica- 
ble to both types of operations. Potential hazards that were similar 
were the toxic, flammable, and explosive nature of the process 
streams, high operating temperatures and pressures, noise, and cata- 
lyst fires. The author concludes that there are few similarities be- 
tween the ammonia synthesis operation and coal conversion oper- 
ations. Both process flammable and toxic gases, but engineering 
controls from the ammonia industry have limited applicability be- 
cause of the harsher operating conditions and greater number of 
hazards in coal conversion. Hydrogen (1333740) embrittlement of 
equipment is a hazard common to both industries, and the materials 
of construction used in ammonia facilities may also be appropriate 
for coal conversion facilities. Materials resistant to wet carbon-diox- 
ide (124389) corrosion may also be applicable. Reactor designs that 
permit catalyst replacement without entering the vessel may be 
transferable to coal conversion technology as well. 


39392 (PB—84-185073) Coal waste disposal survey. Coal 
refuse-an increasingly serious problem for Colorado Plateau 
production. Open file report 28 Sep 81-30 Sep 82. White, 
S.M.; Ostler, W.K.; McKell, C. (Plant Resources Inst., Salt 
Lake City, UT (USA)). Jul 1982. 68p. NTIS, PC A04/MF 
AOl. 


This study presents information on the nature of coal refuse 
and disposal practices on the Colorado Plateau. Samples were col- 
lected and analyzed to provide information to help formulate alter- 
native methods for reclaiming refuse piles. The analyses were based 
on determining the capability of unmodified refuse to provide a 
suitable medium for plant growth. Local topsoils, that would be 
used in reclamation, were used as standards. Potential environmen- 
tal hazards were also assessed. A general cost analysis was done for 
both surface and underground disposal and the advantages and dis- 
advantages of each were assessed. Several problems were identified 
which, if solved, would increase the effectiveness of State regulato- 
ry programs. 


39393 (TVA/OP/EDT—83/15) Marketing of byproduct 
gypsum from flue gas desulfurization. O’Brien, W.E.; 
Anders, W.L.; Dotson, R.L.; Veitch, J.D. (Tennessee 
Valley Authority, Muscle Shoals, AL (USA). Div. of 
Energy Demonstrations and Technology). Feb 1984. 167p. 
(EPA—600/7-84-019). NTIS, PC A08/MF AOl. Order 
Number DE84901502. 

Portions are illegible in microfiche products. 

The 1985 marketing potential of byproduct gypsum from 
utility flue gas desulfurization (FGD) was evaluated for the area 
east of the Rocky Mountains using the calculated gypsum produc- 
tion rates of 14 selected power plants. The 114 cement plants and 
52 wallboard plants in the area were assumed to be the potential 
market for FGD gypsum sales. Assuming use of an in-loop forced- 
oxidation limestone FGD process, the results showed that produc- 
ing a marketable gypsum was less expensive than disposal by fixa- 
tion and landfill for many power plants in the area--including all 
those used in the study. With this savings to offset freight costs, the 
power plants could market 4.35 million ton/yr of gypsum (92% of 
their production), filling 63% of the cement plant requirements and 
20% of the wallboard plant requirements. Cement plants are a geo- 
graphically dispersed market available to most power plants, but 
able to absorb the production of only a few power plants; wall- 
board plants are a larger market but power plant location is a more 
important marketing factor. Other variations of the marketing 
model indicated that: (1) drying and briquetting had little effect on 
the marketing potential, (2) sales were reduced 25% when the sav- 
ings in FGD cost were not used to offset freight costs, and (3) relo- 
cation of wallboard plants to sources of byproduct gypsum ap- 
peared economically feasible in some cases. 66 references, 27 fig- 
ures, 27 tables. 
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REFER ALSO TO CITATION(S) 39219, 39411, 39412, 39417, 39418, 39419, 
39445, 39446, 39526, 41196 


39394 (CONF-840107—Absts., pp 45) Clean use of coal 
in Sweden. Carlson, R.H.D. (Swedish State Power Board, 
Vallingby). 1984. NTIS, PC A03/MF A0O1. Order Number 
DE84014183. 

From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39395 (CONF-8208184—, pp 20-25) Significance of the 
developing energy technologies of coal conversion to 
productivity. Taylor, G.E., Jr. (Oak Ridge National Lab., 
TN). 11 Aug 1982. NTIS, PC A02/MF AOl. Order 
Number T184900937. 

From Symposium on impact of world atmospheric modifica- 
tion on plant growth and productivity; Ames, IA, USA (11 Aug 
1982). 

» his aeeaneass st eomaationiiiia tmecimaaaaien 
technologies is diverse; however, most are not likely by themselves 
to be a threat to vegetation, as a consequence of either low emis- 
sion rates, nonreactivity with foliage, or low inherent chemical tox- 
icity. An analytical technique is offered to screen gases for their po- 
tential toxicity based upon physical/chemicl properties of the gas. 
Several categories of emissions warrant further experimental study, 
including sulfur- and nitrogen-containing gases, some low molecular 
weight hydrocarbons, polycyclic aromatic hydrocarbons, and se- 
lected phenols. The local environment (including natural and an- 
thropogenic factors), can affect a pollutant’s toxicity during a land- 
scape exposure to coal conversion emissions. The environment’s in- 
fluence appears to be as important as that of the pollutant concen- 
tration in the atmosphere. 23 references, 6 figures. 


39396 (PB—84-170802) Improved emission factors for fu- 
gitive dust from western surface coal sources. Final 
report Mar 79-Mar 81. Axetell, K. Jr.; Cowherd, C. Jr. 
(PEDCo-Environmental, Inc., Kansas City, MO (USA)). 
Mar 1984. 290p. NTIS, PC A13/MF A0Ol1. 

The primary purpose of this study was to develop emission 
factors for significant surface coal mining operations that are appli- 
cable at Western surface coal mines and are based on state-of-the- 
art sampling and data analysis procedures. Primary objectives were 
(1) to develop emission factors for individual mining operations, in 
the form of equations with several correction factors to account for 
site-specific conditions, and (2) to develop these factors for particles 
less than 2.5 micrometers (fine particulates), particles less than 15 
micrometers (inhalable particulates), and total suspended particu- 
lates. Secondary objectives were (1) to determine deposition rates 
over the 50- to 100-m distance downwind from the sources, and (2) 
to estimate control efficiencies for certain source categories. Emis- 
sions resulting from the following were sampled at three mines 
during 1979 and 1980: drilling, blasting, coal loading, bulldozing, 
dragline operations, haul trucks, light- and medium-duty trucks, 
scrapers, graders, and wind erosion of exposed areas. The primary 
sampling methods was exposure profiling, supplemented by 
upwind/downwind, balloon, wind tunnel, and quasi-stack sampling. 
The number of tests run totaled 265. The report concludes with a 
comparison of the generated emission factors with previous ones, a 
statement regarding their applicability to mining operations with 
specific caveats and collateral information which must be consid- 
ered in their use and recommendations for additional research in 
Western and other mines. 


(PB—84-178938) Stratification in water quality in 
inundated anthracite mines, eastern Pennsylvania. Report of 
investigations/1984. Ladwig, K.J.; Erickson, P.M.; Klein- 
mann, R.L.P.; Posluszny, E.T. (Bureau of Mines, Pitts- 
burgh, PA (USA). Pittsburgh Research Center). 1984. 42p. 
(BM-RI—8837). NTIS, PC A03/MF AO1. 

The Bureau of Mines conducted a field investigation of the 
water quality in inundated underground coal mines in the Northern 
Anthracite Field, eastern Pennsylvania. Water samples were col- 
lected at multiple depths from nine abandoned mine shafts in the 
Wyoming Basin. The shafts were also monitored for fluid resistivi- 
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ty, fluid temperature, Eh, and pH using downhole instrumentation. 
Sulfate concentrations decreased as much as 74 pct in the flooded 
‘orkings and 54 pct at a mine water discharge from values report- 


39399 (PB—84-195171) Areawide environmental assess- 

sent ou the development of a WEPA Gtaliend Redbennan- 
tal Policy Act) compliance strategy for new source coal 
mining activity in the Eastern Kane coal field. Final 
report. (Environmental Protection Agency, Atlanta, GA 
(USA). Region IV). 11 Aug 1982. 320p. (EPA—904/9-83- 
114). NTIS, PC Al4/MF AO1. 

The Eastern Kentucky Coal Field Areawide Environmental 
Impact Assessment (EIA) was initiated with the objective of devel- 
oping a strategy to streamline USEPA’s new source NPDES while 
fulfilling the legislative requirements of the Clean Water Act and 
NEPA. 


39400 (PB—84-198183) Calamity Hollow Mine Fire 
Project. 4. Quenching the fire zone. Report of Investigations/ 
1984. Chaiken, R.F.; Divers, E.F.; Kim, A.G.; Soroka, K.E. 
(Bureau of Mines, Pittsburgh, PA (USA). Pittsburgh Re- 
search Center). 1984. 26p. NTIS, PC A03/MF AO1. 

Library of Congress catalog card No. 83-600025. See also 
PB83-225417. 

This report is the fourth in a five-part series that describes 
the Calamity Hollow Mine Fire Project. The first report, part 1, 
describes the design and construction of the field installation. Part 2 
will present the results of a continuous 4-month burnout operation. 
(Because part 2 involves the analysis of a substantial body of data, 
it will not be published until after publication of parts 3, 4, and 5). 
Part 3 describes the instrumentation used to control and monitor 
the progress of the burnout operation. pore hdl gen 
both deal with the closeout phase of the field demonstration. The 
quenching of the fire is described in this report, and part 5 will de- 
scribe the final excavation and backfilling of the heated zones. The 
reports in this series document the Calamity Hollow controlled 
burnout demonstration, which showed that (1) controlled in situ 
combustion is a feasible method for controlling underground fires in 
abandoned mines, (2) the resultant thermal exhaust output is suffi- 
cient for energy utilization, and (3) water injection with fume ex- 
haustion is a potentially effective method for cooling large under- 
ground fire zones. Further trials of both Burnout Control and water 
injection with fume exhaustion are planned. 


(UCRL—91370) Results of long term ground sur- 
face measurements at the Hoe Creek III site. Ganow, H.C. 
(Lawrence Livermore National Lab., CA (USA)). 10 Aug 
1984. Contract W-7405-ENG-48. 17p. (CONF-840835—1). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. Order Number 
DE84015635. 

From 10. annual underground coal gasification symposium; 
Williamsburg, VA, USA (12 Aug 1984). 

Portions are illegible in microfiche products. 

Ground was first observed over the Hoe 
Creek III burn cavity 21 days after gasification ceased. It manifest- 
ed itself as a small circular depression or sink and was followed five 
days later by the formation of a second collapse structure. Concur- 
rently, a single large elliptically shaped depression, whose major 
axis parallels the experimental axis, slowly formed over the burn 
cavity. These features appear to represent two distinctly different 
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propagate rapidly upward. The second mode is represented by the 
elliptically shaped classical subsidence depression that forms slowly 
by a strata bending. Seventeen isolation type survey monuments 
have been used to track both the horizontal (one dimensional) and 
vertical motion components intermittently over a 54 month span. 
The resulting data set is combined with ground surface sketches 
and post-burn core drilling results and provides an important case 
study against which numerical and centrifugation model results can 
be compared. 5 references, 13 figures. 
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REFER ALSO TO CITATION(S) 39335, 39340, 39361, 39577, 39628, 39840, 
40262, 40263, 40296 


39402 (CONF-830807—, pp 369-372) Three-dimensional 
systematics of Alberta Plains coal. Campbell, J.D. (Alberta 
Research Council, Edmonton). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The Plains of Alberta are blanketed by an enormous wedge- 
shaped mass of sedimentary rocks of flysch which extends > 1000 
km northwestward along the straight limit of the Rocky Mountains, 
and northeastward some 500 km into Saskatchewan (Figure 1). 
Along the mountain front, the flysch is very thick (> 5000 m) but 
away from the mountains it thins to < 1000 m (Figure 3). The sedi- 
ments which constitute it derive entirely from erosion of the Rgcky 
Mountains and interior ranges of the Canadian Cordillera dgring 
Late Mesozoic times; they were deposited in front of the mour.-ains 
either as thin extensive marine shales or as freshwater deltaic sedi- 
ments which inevitably enclosed coal swamp deposits. In Montana 
and in northern British Columbia, and along the mountain front in 
Alberta, flysch sediments are incorporated into faulted and folded 
terrain, but over an enormous area of the Alberta Plains, structure 
and sedimentary sequence are simple, and rocks have experienced 
only orderly, low-grade metamorphism so that coals are relatively 
immature, falling within those coal ranks (ASTM) defined entirely 
by calorific value. In fact, there are 2 major periods of delta and 
coal-swamp deposition. 16 references, 4 figures, 2 tables. 


39403 (CONF-830807—, pp 401-402) Geological and 
characteristi 


technological ics of some coal seams from Parana 
State, southern Brazil. Paim, P.S.G. (Instituto de Geocien- 
cias da UFRGS, Porto Alegre, Brazil). 1983. NTIS, PC 
A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The coal that crops out in Marins is a small occurrence in 
the center part of Parana State, nearby Reserva City (Fig. 1). Due 
to its extent, it isn’t of economical interest nowadays. Therefore, its 
petrographic and physico-chemical characteristics are similar to 
other Gondwanic Brazilian coal seams. The continuous influence of 
marine waters (sulfate ions rich water) associated to anaerobic bac- 
teria activity were responsible for the dissemination of pyrite and 
the high content of this mineral and sulfur in the coal seams. 6 ref- 
erences, 3 tables. 


39404 (CONF-830807—, pp 403-408) Petrography and 
facies analysis of Santa Rita coal measures, Rio Grande do 
Sul, South Brazil. Correa da Silva, Z.C. (Instituto de Geo- 
ciencias, UFRGS, Porto Alegre, Brazil). 1983. NTIS, PC 
A99. Order Number DE84010399. 

From International conference on coal science; Pittsburzh, 
PA, USA (15 Aug 1983). 

Santa Rita Coalfield is located in the eastern part of Rio 
Grande do Sul State, South Brazil. The basin is elongate from east 
to west covering an area of about 190 km? The coal measures 
occur in the Rio Bonito Formation, Lower Permian of Parana 
Basin, and varies greatly in thickness all over the area. The se- 
quence comprises more than 10 coal layers which are irregularly 
distributed in the basin. The main seams, the subject of the present 
paper, occur from 350 to 400 meters below ground in the studied 
boreholes. Detailed petrographical data are given. 12 references, 4 
figures, 1 table. 


39405 (DOE/METC—84-13-Vol.1, PP ips Gulf coast 
lignite development and policy. Wilson, M Rao, C.D. 
(Texas Energy and Natural Resources ja aies Council, 
Austin, TX). Feb 1984. NTIS, PC A21/MF AOl. Order 
Number DE84003070. (CONF-830542—Vol.1). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

The lignite resources of the US Gulf Coast are vast and are 
second largest in the nation, next to the lignite and subbituminous 
coal resources of the northern Great Plains. The Gulf states where 
significant quantities of lignite occur are Texas, Louisiana, Arkan- 
sas, Mississippi, and Alabama. Active development of lignite for 
utility power generation began in Texas in the early 1970's and is 
continuing steadily. Lignite development in other states is growing 
at a somewhat slower pace. Lignite resources of the Gulf Coast are 
given in the paper. Near surface lignite in the five states, in 3 feet 
and thicker seams occuring down to 200 feet depth, are estimated 
to be 35.0 billion short tons (31.8 x 10° metric tons), or roughly 455 
quadrillion Btu (Quads) (4.8 x 10”° Joules). These resources are po- 
tentially recoverable by surface mining techniques. Deep basin lig- 
nite resource estimates for the entire Gulf Coast region are not 
available. However, in Texas alone, lignite resources lying between 
200 and 2000 feet depth and in seams greater than 5 feet thick are 
estimated as 34.8 billion short tons (31.6 x 10° metric tons). Present 
utilization of lignite is primarily for utility power generation. An- 
ticipated future demand for lignite is discussed in the paper. Future 
demand is likely to have a small but increasing share of synthetic 
fuels, primarily, medium Btu gas made from lignite. It is generally 
believed that medium Btu gas, or synthesis gas, would be the most 
acceptable product on the Gulf Coast. This is because of its versa- 
tility of being able to replace natural gas as fuel in existing facilities 
as well as serving as a chemical feedstock for the heavily concen- 
trated chemical and petrochemical industry in the region. There are 
a number of factors, favorable and otherwise, which will influence 
the rate of lignite development on the Gulf Coast. 


39406 (DOE/METC—84-13-Vol.1, pp 47-57) Reserves 
and utilization of Turkish lignites. Kalatatcioglu, A. (Re- 
search and Exploration Inst., (M.T.A.), Ankara, Turkey). 
Feb 1984. NTIS, PC A21/MF AOl. Order Number 
DE84003070. (CONF-830542—Vol.1). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

Reserves of low-rank coals in Turkey are in excess of 8 bil- 
lion tons. Lignite deposits have been exploited since 1914. Major 
uses are in thermal power stations, domestic heating and industry. 
Mining is by open pit operations. These coals contain 10 to 40 pct 
moisture, 10 to 30 pct ash and 1 to 5 pct sulfur. In 1982, 17.5 mil- 
lion tons of lignite were mined in Turkey, of which 4 million tons 
were used in industry, 6.3 million tons for domestic heating, and 7 
million tons in thermal power stations. Demand will rise rapidly as 
energy needs of newly-planned power stations, industry, and the 
residential areas will have to be met by lignite rather than oil. 
Eighty-one lignite fields, each having over 1 million tons of re- 
serves, have been discovered. One of these fields (Elbistan) contains 
3.6 billion tons of lignite. 


39407 (DOE/METC—84-13-Vol.1, pp 315-318) Lignite- 

A major resource for the economic development of North 

Dakota: problems and prospects. Halvorson, D.L.; Saluja, 

S.S. (North Dakota Geological Survey, Grand Forks; Univ. 

of North Dakota, Grand Forks). Feb 1984. NTIS, PC A21/ 

a . Order Number DE84003070. (CONF-830542— 
ol.1). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

North Dakota’s abundant lignite resource has played a dis- 
tinctive role in the history and development of the state and has 
long been regarded as a potential solution to the problem of eco- 
nomic independence. Even the lignite boom of the late 1960s and 
1970s was clouded with the apprehension of exploitation by outsid- 
ers. North Dakota’s lignite is a low-rank coal with relatively low 
Btu value and high moisture content. This limits profitable shipping 
distance to approximately 350 miles. Mine-mouth utilization and on- 
site conversion facilities provide the only visible strategy at present. 
Thin seams, excessive overburden, and high reclamation costs con- 











tribute to lower productivity in tons per man day than in neighbor- 
ing coal-mining states. A 1982 report indicates that North Dakota’s 
economic base is diversifying; 34% of the state’s gross product now 
comes from the energy industries. The lignite industry currently 
employs over 40,000 people in North Dakota, either directly or in- 
directly, and generates over 2.8 billion dollars in total gross busi- 
ness volume each biennium. If North Dakota is committed to pre- 
serving this contributor to the state’s economy, then long-range 
planning for resource development is needed. 3 references. 


39408 (ILASA-CP—83-S4, pp 469-480) Methane in coal 
basins of the USSR. Tolkachev, M.V.; Zimakov, B.M. 1983. 
International Institute for Applied Systems Analysis, Laxen- 
burg, Austria. (CONF-8006103—). 

From IIASA conference on world gas resources; Laxen- 
burg, Austria (30 Jun 1980). 

Given the current world energy situation, which is charac- 
terized by a deficiency of some traditional fuels (oil, natural gas), an 
effective long-range plan for optimal utilization of natural resources 
must consider all possible energy sources. The amount of methane 
contained in the developed coal basins of the USSR indicates that 
the natural methane of coalfields can be used as a steady supple- 
mentary, though somewhat limited, energy resource, especially for 
projects involved with the coal industry itself. (20 refs.) 


ee _ CIASA-CP—83-S4, pp 535-543) Natural gas re- 

in coal deposits. Gritsenko, A.I.; Yermakov, Y.L,; 
Zhabeev, | LP. 1983. International Institute for Applied Sys- 
tems Analysis, Laxenburg, Austria. (CONF-8006103—). 

From IIASA conference on world gas resources; Laxen- 
burg, Austria (30 Jun 1980). 

The potential natural gas content of fossil coal deposits in 
USSR is considered. Knowing the basic structures of the coal basin 
structure and the discovered regularities in gas distribution, the re- 
sources of hydrocarbon gas contained in coal seams can be reliably 
determined. (6 refs.) 


39410 (INDC(NDS)—151/L, pp 263-278) Some com- 
ments on formation density measurement by gamma-ray inter- 
actions based on observations from Monte Carlo calculations. 
Clayton, C.G.; Sanders, L.G.; Thom, B.W. (UKAEA 
Atomic Energy Research Establishment, Harwell. Nuclear 
Physics Div.); Kemshell, P.B. (UKAEA Atomic Energy 
Establishment, Winfrith). Jan 1984. NTIS (US Sales Only), 
pe ‘We. AOl. Order Number TI84780543. (CONF- 
11142—). 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

¢ measurement of bulk density by the (y-y) scattering 
technique is well established and accuracy has been investigated ex- 
perimentally and theoretically by several authors, especially with 
relation to the change in energy of the source ‘y-rays by the materi- 
al interrogated and to the detector energy response. However, 
measurement accuracy also depends directly on the effective (Z/A) 
for the material and this may vary significantly, especially between 
different types of coal and shale. By means of Monte Carlo calcula- 
tions, the present paper examines the effect of hydrogen variations 
on y-ray flux for several model coals for a point source, infinite 
sphere configuration and for a simple borehole probe arrangement. 
Within the limits of these models it is concluded that the flux vari- 
ations can be significant, but that results lie within predictions of 
the Principle of Similitude assuming ‘y-electron interactions only. 


39411 (NP—4901164) Environmental geology of the 
Wilcox Group Lignite Belt, east Texas. Henry, C.D.; Bas- 
ciano, J.M. (Texas Univ., Austin (USA). Bureau of Eco- 
nomic Geology). 1979. 9ip. Bureau of Economic Geology, 
Univ. of Texas, Austin 78712. Order Number T184901164. 

Report of Investigations No. 98. 

This report provides a data base for decisions about lignite 
mining and reclamation in the Wilcox Group of East Texas. A set 
of environmental geologic maps, which accompanies this report, 
depicts the character of the land that will be affected by mining. 
The environmental geologic maps of the East Texas lignite belt 
provide an accurate inventory of land resources. The maps identify 
areas where mining is most likely to occur, areas of critical natural 
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resources that could be affected by mining, such as aquifer recharge 
areas, and areas of natural hazards, such as floodplains. Principal 
areas of both active and planned surface mining are also located. 
The seven environmental geologic maps cover the outcrop area of 
the Wilcox Group, the major lignite host, and adjacent geologic 
units from Bastrop County to Texarkana. This report begins with a 
discussion of various physical aspects of the lignite belt, including 
geology, hydrology, soils, climate, and land use, to aid in under- 

the maps. The criteria and methodology used to delineate 
the environmental geologic units are discussed. Varied applications 
of the environmental geologic maps are considered. 23 references, 9 
figures, 3 tables. 


39412 (NP—4901169) Environmental geology of the 
Yegua-Jackson Lignite Belt, southeast Texas. Jackson, 
M.L.W.; Garner, L.E. (Texas Univ., Austin (USA). Bureau 
of Economic Geology). 1982. 88p. Bureau of Economic Ge- 
ology, Univ. of Texas, Austin 78712. Order Number 
T1I84901 169. 

Report of Investigations No. 129. 

Environmental geologic maps of the Texas lignite belt were 
prepared in response to renewed production of lignite in Texas and 
enactment of Federal and State laws governing coal and lignite sur- 
face mining. The map area of this report encompasses the outcrop 
of the Yegua Formation and Jackson Group from south-central 
Texas to the Texas-Louisiana border. Yegua sediments are fluvial in 
outcrop and deltaic in the deeper subsurface. Jackson deposits are 
predominantly of deltaic origin. Mapping involved interpretation of 
black-and-white, large-scale aerial photographs and extensive field 
work. Each of the 32 map units is defined in terms of substrate, 
soil, geomorphology, geologic process, vegetation, and land use. 
Additional information presented on the maps includes active and 
abandoned lignite mines and lignite resource blocks. 91 references, 
15 figures, 4 tables. 


39413 (PB—84-157742) Problems facing coal mining and 
gas production in the Hartshorne Coalbeds of the western 
Arkoma Basin, Oklahoma. Report of investigations/1983. 
Iannacchione, A.T.; Kertis, C.A.; Houseknecht, D.W.; 
Perry, J.H. (Bureau of Mines, Pittsburgh, PA (USA). Pitts- 
burgh Research Center). Dec 1983. 35p. NTIS, PC A03. 

Library of Congress catalog card No. 83-600035. 

Major problems facing the development of coal and gas re- 
sources of the Hartshorne Coalbeds include the complex distribu- 
tion of minable and unminable coal, high methane content and bed 
pressure, faulting, variations in degree of dip, presence of natural 
gas fields in associated sandstones, and legal problems, caused by 
local geologic characteristics, in identifying gas origin. This Bureau 
of Mines study provides pertinent geologic information for long- 
range planning of subsurface coal and gas production from the 
Hartshorne Coalbeds. This report discusses potential problems and 
serves as a reference for future exploration and development work. 
Recognition of these potential geologically related problems prior 
to development of this basin will reduce hazards and allow for an 
economic recovery of these resources. 
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39414 (BM-RI—8538) Suppression of coal dust explosion 
by water barrier in a conveyor belt entry. Liebman, I., Rich- 
mond, J.K. (Bureau of Mines, Pittsburgh, PA (USA). Pitts- 
burgh Research Center). 1981. 32p. GPO. Order Number 
T184901450. 

The Bureau of Mines conducted experiments on coal dust 
explosion suppression. The investigation took place on a beltway in 
the double-entry of the Bureau’s Experimental Mine. Using condi- 
tions that simulate those in a working mine, the investigation 
showed that a coal dust explosion can be readily initiated in a con- 
veyor belt entry. Also, the explosion can spread into adjacent en- 
tries through opened crosscuts (stopping destroyed by explosion) to 
propagate for long distances even though the adjacent entries are 
rock dusted in compliance with regulations. Passive water barriers 
(water-fitted tubs) were found to be effective in suppressing explo- 


. 
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sions on a beltway; however, barrier efficiency was reduced by 
opened crosscuts. The study indicated that the beltway barrier 
should be the distributed type consisting of continuous rows of 
water-filled tubs covering long distances along the entry. A plan is 
outlined for the installation of a water barrier system in a working 
coal mine for the protection of a beltway. 


39415 (DOE/METC—84-13-Vol.1, pp 361-363) Western 
surface mining: future challenges. Neill, A.K. (Western 
Energy Co., Billings, MT). Feb 1984. NTIS, PC A21/MF 
AO1. Order Number DE84003070. (CONF-830542—Vol.1). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

Western surface mining of coal and lignite is rapidly becom- 
ing the predominate source of fuel to supply the electric utility in- 
dustry in the United States. Many interesting and exciting challeng- 
es have faced our industry. As we grow and mature many will be 
dealt with and successfully handled. Many others will take years to 
deal with and some of them may not have successful conclusions. 
Others may not surface for some time but early recognition will en- 
hance our ability to successfully handle them. The purpose of this 
paper then, is to present a view of what some of these future chal- 
lenges may be. 


39416 (DOE/METC—84-13-Vol.1, pp 364-389) Region- 
al aquifer characterization for deep-basin lignite mining, 
Sabine Uplift area, northeast Texas. Fogg, G.E.; Kaiser, 
W.R.; Ambrose, M.L.; MacPherson, G.L. (Univ. of Texas, 
Austin). Feb 1984. NTIS, PC A21/MF A01. Order Number 
DE84003070. (CONF-830542— Vol.1). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

Mining or underground gasification of deep-basin lignite de- 
pends greatly on potential hydrogeologic problems such as mine 
dewatering and depressurization and impacts of mining on ground 
water quality. The goals of this study are to delineate major re- 
charge and discharge areas and to better understand how ground 
water flows through the complex, fluvial-deltaic Wilcox sand 
bodies. In a humid region with a shallow (0 to 30 m) water table, 
such as northeast Texas (annual rainfall is 100 to 130 cm), types of 
problems encountered in surface mining may depend on whether 
the mine is located in a recharge area or a discharge area. Mapping 
of potentiometric surfaces and vertical hydraulic gradients indicates 
that most of the study area is characterized by recharge and that 
major discharge areas occur only in the immediate vicinities of the 
Sabine and Trinity Rivers and their major tributaries. A discharge 
area may pose the more serious dewatering or depressurization 
problems because of a shallow or artesian potentiometric surface, 
increasing hydraulic head with depth, and converging ground 
water flow. In contrast, recharge areas are characterized by a rela- 
tively deep water table, decreasing hydraulic head with depth, and 
diverging ground water flow. Similarly, the fate of ground water 
contaminants should be quite different in recharge areas and dis- 
charge areas, owing to differing hydraulic conditions and ground 
water chemistry. Because Wilcox ground water chemistry evolves 
along the flow path from an acidic, oxidized Ca-~Mg-HCOs water to 
a basic, reduced Na-HCOs; water, mapping of ground water chemis- 
try trends (activity indices) has helped delineate recharge and dis- 
charge areas and establish pre-mining chemical conditions in the 
Wilcox aquifer system. 28 references, 11 figures. 


39417 (DOE/METC—84-13-Vol.1, pp 390-398) Falkirk 
Mining Company: from concept to major lignite producer. 
Murray, R.E. (North American Coal Corp., Cleveland, 
OH). Feb 1984. NTIS, PC A21/MF AO1. Order Number 
DE84003070. (CONF-830542—Vol.1). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

Today, the Falkirk Mining Company, a wholly-owned sub- 
sidiary of the North American Coal Corporation, is the largest lig- 
nite producer on the Northern Great Plains and is, on a yardage 
basis, one of the largest coal mining operations in the United States. 
The Coal Sales Agreement between Falkirk and its customers, the 
Cooperative and United Power Associations of Eden Prairie and 
Elk River, Minnesota, respectively, is briefly discussed, as is the 
combination of reasons for the attractiveness of siting the Coopera- 
tives’ 1100 mega-watt Coal Creek Generating Station adjacent to 


# 


the Company’s lignite reserve. The engineering and planning of the 
Falkirk Mine, including geological and hydrological evaluations, 
mine layout and operations sequencing, equipment sizing and selec- 
tion, and other aspects of the development of the project are con- 
cisely reviewed. In addition, the financing of this $159.9 million 
project is discussed. 


39418 (DOE/METC—84-13-Vol.1, pp 399-411) Recla- 
mation research and regulation in North Dakota - ten years 
age and now. Wali, M.K.; Nicholson, S.A. (State Univ. of 
New York, Syracase; Univ. of North Dakota, Grand 
Forks). Feb 1984. NTIS, PC A21/MF A0O1. Order Number 
DE84003070. (CONF-830542—Vol.1). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

Whether all surface coal mined lands in western North 
America can ever be fully reclaimed remains an unanswered ques- 
tion. Key factors studied at Project Reclamation and elsewhere 
found to limit ecosystem restoration are the short supply of water, 
deficiencies of phosphorus, nitrogen, and some micronutrients, high 
clay content, and excess salinity. However, no study has indicated 
the rate or certainty with which formerly mined lands return to 
their overall pre-mining ecological status, with or without reclama- 
tion. Sites being reclaimed under current laws, only a few years 
old, have had far too little time to fully heal to pre-mined ecologi- 
cal status. Abandoned mined lands, another information source-and 
environmental problem, offer information as to the nature, length, 
and outcome of natural restoration. North Dakota contains over 
600 abandoned mine sites, some of which have been studied to pro- 
vide insight into natural restorative processes, i.e. succession. None 
of these sites studied, some perhaps 50+ years old, had environ- 
mental and vegetational attributes equivalent to that of comparable, 
relatively undisturbed unmined sites. These studies suggest that (1) 
natural restoration has yet to return these lands to pre-mining 
status, (2) slope aspect is a critical within site factor, and (3) rate 
and certainty of return to pre-mining conditions vary micro-envi- 
ronmentally within a site, i.e. with slope-aspect. Developing and ap- 
plying ecosystem oriented approaches to mined land reclamation is 
currently hindered by lack of basic knowledge on ecosystem resto- 
ration process, i.e. natural succession, and how to accelerate proc- 
esses thereof, and lack of support for and interest in in looking 
beyond single factor approaches to reclamation in contrast to holis- 
tic approaches geared to studying succession as a process. 16 refer- 
ences, 2 figures, 10 tables. 


39419 (DOE/METC—84-13-Vol.1, pp 412-430) Major 
considerations in reclamation of surface mined spoil in Texas. 
Wilkey, J.S. (Industrial Generating Co., Rockdale, TX). Feb 
1984. NTIS, PC A21/MF AOl. Order Number 
DE84003070. (CONF-830542— Vol. 1). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

Reclamation in the Gulf Coastal Plain, in general, and in 
Central East Texas, in particular, can be achieved with relative ease 
because of such factors as adequate rainfall, favorable soil and over- 
burden properties, and overall flat terrain. However, certain envi- 
ronmental limitations may affect the degree to which successful 
reclamation practices are achieved. A fundamental understanding of 
the chemical and physical properties of overburden and spoil mate- 
rial is needed to ensure this success. Consideration of the amount 
and composition of soil amendments, management practices and 
subsequent land use schemes is needed for proper abatement of 
acidity-related problems as well as erosion and sedimentation con- 
trol. Most surface mining activities to date in Texas have occurred 
in soils that consist of thin, primarily unconsolidated sands, overly- 
ing dense clays that are deficient in nutrients. These zones are un- 
derlain by shales which overlay the lignite seams. The shale layers 
are the zones of reduced, acid-forming material. Reclamation of the 
mixed overburden has proven very successful only when the re- 
duced material is buried or placed below the surface. As anticipated 
however, because of the lack of soil structure as a result of the 
drastic disturbance, a higher erosion potential exists. In general, 
mixed overburden in marginal clay pan soils may mean improved 
land use for the most landowners, provided correct management 
practices are implemented. 14 references, 7 figures, 3 tables. 





39420 be nepal Twelfth biennial lig- 
nite symposium: technology and utilization of low-rank coals 
proceedings. Volume 2. Kube, W.R.; Sondreal, E.A.; Rao, 
C.D. (eds.). (USDOE Morgantown Energy Technology 
Center, WV). Feb 1984. 517p. (CONF-830542—Vol.2). 
NTIS, PC A22/MF A001; GPO Dep. Order Number 
DE84003071. 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

The twelfth biennial lignite symposium: technology and utili- 
zation of low-rank coals was held May 18-19, 1983. It was spon- 
sored by the US Department of Energy, (Office of Fossil Energy; 
Morgantown Energy Technology Center; and the Grand Forks 
Project Office, Grand Forks, North Dakota 58202); the University 
of North Dakota, Grand Forks, North Dakota 58202 and the Texas 
Energy and Natural Resources Advisory Council, Austin, Texas 
78701. Seventeen papers have been entered individually into EDB 
and ERA; 4 papers had been entered previously from other 
sources. (LTN) 


39421 (DOE/METC—84-13-Vol.2, pp 753-778) Regula- 
tory issues affecting surface mining of Texas lignite. Lawless, 
J.M.; Thompson, W.M. (Texas Energy and Natural Re- 
sources Advisory Council, Austin). Feb 1984. NTIS, PC 
A22/MF A0Ol. Order Number DE84003071. (CONF- 
830542—Vol.2). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

The Texas Energy and Natural Resources Advisory Council, 
the state’s energy and natural resources policy agency, approved a 
program designed to encourage the development of the state’s lig- 
nite resources. One of the first steps called for in this program was 
the review of existing state and federal permitting and other regula- 
tory requirements applicable to the recovery of Texas lignite. Al- 
ternative procedures for expediting permitting while maintaining an 
acceptable level of environmental protection were also to be stud- 
ied. A working committee composed of representatives from the 
Texas lignite industry and affected state agencies was assembled. 
The input of working committee members, state, and federal 
agency personnel, industry representatives, and public interest 
groups was solicited in order to identify the principal regulatory 
issues currently involved in the surface mining of lignite. Each issue 
was analyzed in terms of its statutory/regulatory basis, background, 
affect on surface mining operations, and alternative approaches to 
resolving the issue. Three issues were selected for further study: pe- 
tition for designating lands unsuitable for surface mining; US Army 
Corps of Engineers Section 404 permitting program; and multiple 
agency authority over mining permitting. Each of these issues was 
once again analyzed in terms of the factors noted above, except 
that more attention was given to the examination of alternative ap- 
proaches to resolving the issue. The effectiveness, efficiency, 
equity, and implementability of each alternative was examined. 


39422 (DOE/METC—84-13-Vol.2, pp 779-782) Regula- 
tory aspect of surface coal mining: philosophy, growth and 
change. Englerth, E.J. (North Dakota Public Service Com- 
mission, Bismarck). Feb 1984. NTIS, PC A22/MF AOl. 
Order Number DE84003071. (CONF-830542—Vol.2). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

Lack of uniformity and stringency in state mining laws often 
resulted in serious environmental damage from surface coal mining 
activities. This damage, coupled with the environmental activism of 
the 1970s, led to the imposition of a federal surface mining act 
(Public Law 95-87) containing a set of national standards, and the 
creation of the Office of Surface Mining (OSM). The permanent 
regulatory program initially created by OSM proved to be highly 
inflexible, causing problems for states and industry alike during the 
years 1977 to 1982. The Reagan Administration recently completed 
a two-year revision of the regulatory program. The revision is 
characterized by a return to Congressional intent in that each state 
is given a more important role than before in creating a regulatory 
program designed to address its unique physical setting. Other im- 
portant changes are a shift from design standards toward perform- 
ance standards and incorporation of changes required by court 
orders resulting from lawsuits filed against the earlier permanent 
regulatory program. These changes represent a moderating of the 
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regulatory climate. Significant technical problems with the regula- 
tory program remain, particularly in hydrology. These problems 
can best be addressed on a joint state-federal basis. 


39423 (EUR—8768-FR) Extended application of 

wath eallengeinds Gilneas ou ENE getieas tab cae 
Boxho, J.; Delogne, P.; Keyser, R. de; Deryck, L.; Hellin, 
= = 1983. 150p. “oe h). Commission i 

— renc’ oO 
an Communities, Luxembourg. 

The aim of the research was to study theoretically and ex- 
perimentally the effect of wall conductivity on the propagation of 
the single-wire mode, the effect of an accidental return conductor 
on the propagation at the frequencies used and the lateral extension 
of the field of the waveguide cables at medium frequencies. The re- 
search programme also included: continuation of tests on the proto- 
type transceivers (7 MHz) cables with radiating sections, a study of 
the capacity of the waves to detect disturbances ahead of the face 
of roadway drivages and longwall faces. (In French) 


39424 (EUR—8882-FR) Rational work planning using 
knowledge of rock pressure (Report on ECSC contract 7220- 
AC/306). (Commission of the Communities, Lux- 
embourg). 1983. 120p. (In French). Commission of the Eu- 
ropean Communities, Luxembourg. 

A computer system was devised for simulation of various 
mining situations taking account of the rules governing strata pres- 
sures, and was applied to steep seams. The system makes it possible 
to stock the data base characterizing the mine, to represent the 
seams and workings, and to calculate the strata pressures. A com- 
puter program was written to take account of the post-rupture be- 
haviour of the rocks after the elastic phase, and this should allow 
more accurate prediction of ground deformation and stress vari- 
of the plastic behaviour of rocks were designed and carried out. In 
addition a pressure measurement technique for assessment of the 
body of relaxed ground was developed and applied to steep-seam 
workings, to test the validity of the calculations made on an elasto- 
plastic basis. (In French) 


39425 (EUR—8929-DE) Mechanization of shotfiring dri- 
vage (Report on ECSC contract 7220-AB/109). (Commission 
of the European Communities, Luxembourg). 1983. 92p. (In 
German). Commission of the European Communities, Lux- 
embourg. 

Drilling tests were carried out on a test rig equipped with 
electrohydraulic drilling equipment, in both natural rock aad in ar- 
tificial rock for which special mortar mixtures were developed. In 
the case of percussive and rotary percussive drilling, performance 
tests were carried out on pneumatic hammer drills and fully hy- 
draulic carriage hammer drills. For rotary drilling, penetration rate 
showed an extraordinarily high dependence on drill hole diameter 
and rock type. An exhauster device for drill carriages was devel- 
oped and successfully tested in air-flushed dry drilling of water-sen- 
sitive rock. A flame-proof shot-firing, slide projector for drill car- 
riages was also developed and tested. Different types of shotcrete 
were tested: dry sprayed shotcrete shows higher material strength 
than wet shotcrete, whilst steel fibre shotcrete has been used for the 
first time for supports in a heading. (In German) 


39426 (EUR—8930-EN) Study of yield zones around ga- 
teroads (Report on ECSC contract 7220-AC/812). (Commis- 
sion of the European Communities, Luxembourg). 1983. 
140p. Commission of the European Communities, Luxem- 
bourg. 

The aim of this investigation was to establish support system 
design criteria for gate roadways by examining the relations be- 
tween the properties and behaviour of coal measures rocks and new 
support materials and the performance of rectangular profile sup- 
port structures. Both in-situ measurement and laboratory testing 
were carried out. 
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—. (EUR—8931-FR) Use of high-pressure water jets 


in mining machinery (Report on ECSC contract 7220-AB/ 
304). Ippolito, S.; Harel, A. . (Commission of the European 
Communities, Luxembourg). 1983. 51p. (in French). Com- 
mission of the European Communities, Luxembourg. 
Experiments were carried out to develop 22 and 37 mm 
rotary drilling bits equipped with high-pressure water nozzles de- 
signed to assist the action of the carbide inserts of the bits and to 
determine the drilling parameters (rotation speed and thrust) for the 
highest possible penetration rates. The tests were carried out in an 
artificial rock of average hardness and abrasivity, and further tests 
are being conducted in natural rocks to obtain a complete picture 
of the possibilities offered by jet-assisted rotary drilling. (In French) 


39428 (EUR—8937-EN) Application of wide web mining 
systems in medium to thin seams (Report on ECSC contract 
7220-AD/812). (Commission of the European Communities, 
Luxembourg). 1983. 52p. Commission of the European 
Communities, Luxembourg. 

Surface trials undertaken to establish the feasibility of cutting 
and loading using a floor based shearer with drum widths up to 
1.22 m are discussed. Also described is the underground installation 
and the problems encountered with the total system. In April 1982, 
because of geological and mechanical reliability problems, the ma- 
chine was changed to a standard floor-mounted shearer with the 
drum width reduced to 0.6 m and the face reduced to single shift 
working. 


39429 (EUR—8939-DE) Development of integrated face- 
gate conveyors (Report on ECSC contract 7220-AD/117). 
Dinter, A.; Rieckhof, J.; “Schneider, A.; Wiechers, K.P. 
(Commission of the European Communities, Luxembourg). 
1983. 102p. (In German). Commission of the European 
Communities, Luxembourg. 

Tests on integrated face-gate conveyors incorporating curvi- 
linear systems are discussed. Class 2 scraper chain conveyors were 
used to carry out development work and tests on four different cur- 
vilinear systems. (In German) 


39430 (EUR—8940-FR) Mechanized drivage of gate 
roads by means of in-line a systems (Report on ECSC 
contract 7220-AB/204). and, J.; Resseler, R.; Vesch- 
kens, M. . (Commission of oe European Communities, Lux- 
embourg). 1983. 53p. (In French). Gumuieden of the Euro- 
pean Communities, Luxembourg. 

This project was intended to improve a prototype machine 
that was capable of driving headings level with the general line of 
face. The prototype was modified so that it could also be used for 
the drivage of headings separately from the rest of the face, and the 
ancillary equipment was also modified. (In French) 


39431 (EUR—8964-EN) Caliper shield supports at face 
ends (Report on ECSC contract 7220-AC/803). Agnew, J.M. 
(Commission of the European Communities, Luxembourg). 
1983. 43p. Commission of the European Communities, Lux- 
embourg. 

This report covers a six and a half year period on the devel- 
opment of caliper shield supports at face ends. It details the initial 
feasibility study, the subsequent design and development stage, and 
the underground installation of a complete suite of face end sup- 
ports at Hickleton Colliery, Doncaster Area. The problems experi- 
enced are outlined, and conclusions and recommendations are made 
for improvements to the system. 


39432 (NERDDP-EG—82-80) Methane drainage. Allen, 
J.; Richmond, A. (National Energy Research Development 
and Demonstration Council, Canberra (Australia)). P1082. 
141p. National Energy Research, Development and Demon- 
stration Council, Canberra, Australia. 

The drainage program adopted at West Cliff Colliery was 
primarily designed for removing gas prior to and after the mining 
of extraction panels and in this regard was found to be very suc- 
cessful. However, the amount of seam coal which was exposed for 
drainage was limited by the drilling technique employed. With an 
average hole depth of 110 metres, drainage of the seam could not 
be efficiently undertaken in advance of development headings. To 
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assist in overcoming this problem ACIRL has investigated and im- 
plemented the techniques and equipment required for longhole (in- 
seam) drilling. The work program for evaluating longhole drilling 
consisted firstly of assessing the equipment available. A number of 
sites were visited in the United States. As a result of this investiga- 
tion, an ACKER degasification drill rig along with ancillary consu- 
mables and survey equipment were acquired. This machinery was 
commissioned at West Cliff Colliery in May 1981 and completed 
2200 metres of drilling at this location. 


39433 (NERDDP-EG—82-92) Productivity improvement 
of underground roadway development. Eager, D.T.; Newman, 
R.A. (National Energy Research Development and Demon- 
stration Council, Canberra (Australia)). 1982. 48p. National 
Energy Research, Development and Demonstration Coun- 
cil, Canberra, Australia. 

The major restriction in production from continuous miners 
on development drivage in Australian mines arises from the need to 
stop coal cutting in order to install roof supports. The object of this 
project was to study previous attempts at overcoming this problem 
and reasons for their failure, and to develop a concept for a ma- 
chine suited to the purpose. A study was also made of equipment 
currently available to determine if such machinery could be used 
for the concept in total or in part, with or without modification. 
No existing equipment was found to be completely suitable but the 
cutting action of the Westfalia VMO8 was considered to show the 
most promise as a basis for further development. A concept has 
been developed using the Westfalia VMO8 cutting head style 
mounted on a track frame carrying four roof bolting machines on 
fixed outriggers. 


39434 (NP—4901260) Conservation of methane from 
Colorado's mined/minable coal beds: a feasibility study. 
Boreck, D.L.; Strever, M.T. (Colorado Geological Survey, 
Denver (USA)). Oct 1980. 101p. NTIS, PC AA06/MF AO1. 
Order Number DE84901260. 

Portions are illegible in microfiche products; Open-File 
Report 80-5. 

Coal bed methane, a well documented hazard in coal mines, 
is also a potential energy source. In Colorado, an estimated re- 
source of 38.8 TCF may exist in the Green River, Raton Mesa, San 
Juan River, and Uinta coal regions. Methane content for minable 
coalbeds ranges from 0 to near 500 cubic feet of gas per ton of 
coal. The presence of coal bed methane depends on geologic fac- 
tors, while development of coal bed methane depends on geologic, 
mining, economic, and legal factors which must be considered in 
determining the feasibility of a coal degasification project. Vertical, 
horizontal, and directional hole degasification methods are summa- 
rized, and a case study of the Hawk’s Nest Mine area, Somerset, 
Colorado, is included. 157 references, 29 figures, 15 tables. 


39435 (NP—4901289) Map, directory, and statistics of 
permitted Colorado coal mines, 1983. Rushworth, P.; Kelso, 
B.S.; Ladwig, L.R. (Colorado Geological Survey, Denver 
(USA)). 1984. 162p. Colorado Geological Survey, Dept. of 
Natural Resources, Denver, CO 80203. Order Number 
1184901289. 

Map Series 23. 

This directory is an update and revision of Map Series 15 
published in 1981. The purpose of the publication is to provide in- 
sight into the Colorado coal industry. This report presents geolog- 
ic, production and location data for permitted Colorado coal mines. 
Additional information was obtained by contacting individual mine 
personnel via mail and telephone. Mine information is presented for 
active, interim and reclamation permits. Exploration mines are not 
included due to restriction of access to these Mined Land Reclama- 
tion Division files. The accompanying map locates mines and lists 
them by county, coal mine name and parent company. Production 
data are tabulated by portal by the Colorado Division of Mines. 
Mines are plotted on the map by common permit area, but split out 
by portal in the text. A permit area may contain more than one 
portal, however, a permit area is not necessarily contiguous. The 
information contained in this report is the best available at the time 
of writing, August 1, 1983. 





39436 (PB—84-157866) Fabrication and test of an articu- 
lated remote manual roof bolter. Open file report 26 Sep 80- 
19 Sep 83. Leyner, R.E.; Brummert, L. (Bendix Corp., En- 
glewood, CO (USA). Energy, Environment, and Technolo- 
gy Office). 30 Sep 1983. 35p. NTIS, PC A03/MF AO1. 

The objective of this investigation was to fabricate, laborato- 
ry test, and perform an underground test and evaluation prototype 
articulating remote manual bolter for greater-than-seam-height bolt- 
ing. The machine operator is located under supported roof approxi- 
mately 5 ft from the bolt being installed. The results demonstrate 
that roof bolting with the articulating chassis and the operator ap- 
proximately 5 ft from the bolting operation is feasible. 


39437 (PB—84-179506) Recommended guidelines for 
oxygen self-rescuers. Volume 3. Escapetime studies in under- 
ground coal mines. Open file report 3 Aug 80-14 Dec 81. 
Berry, D.R.; Doyle, D.M.; Kamon, E.; Mitchell, D.W. 
(Foster-Miller, Inc., Waltham, MA (USA)). Jun 1983. SOp. 
NTIS, PC A03/MF AOI. 

Supersedes PB81-225872. 

The objectives of this project were to (1) determine escape 
speed in different mine conditions, (2) evaluate the performance of 
chemical oxygen self-contained self-rescuers (SCSR) under actual 
escape conditions, and (3) measure the physiological cost of mine 
escape. A special escapeway was established so that escape speeds 
and the use of SCSR’s could be analyzed over a wide range of con- 
ditions, including travelway heights of 30 in to 7 ft. The average 
escape speeds ranged from 96 ft/min crawling to 264 ft/min for 
head-bent walking. The average life of six SCSR’s was 60.8 min; 
those traveling faster consumed their SCSR’s faster, although the 
total distance traveled before exhaustion of the SCSR was inde- 
pendent of speed of travel. Physiological data were also recorded. 
The average respiration rate was 41 L/min and the average oxygen 
consumption was 1.38 L/min. 


39438 (PB—84-180199) Improvement of on-the-job train- 
ing procedures through utilization of imitative and 
other learning techniques. Open file report 2 Jan 80-30 Jun 
83. Loustaunau, P.E.; Wetherby, C.; Rosenblatt, R. (Human 
Resources Research Organization, Alexandria, VA (USA)). 
30 Jun 1983. 36p. NTIS, PC A03/MF AOl1. 

This report describes a project in which three structured un- 
derground coal mine equipment operator training programs were 
developed. The project was carried out in two parts. In the first 
part, a study was conducted to determine how on-the-job training 
is currently conducted in industry, and to determine the overall ef- 
fectiveness of current on-the-job training. In addition, the possible 
application of the principles of social learning theory to on-the-job 
training was investigated. In the second part, three prototype on- 
the-job training programs were developed for shuttle car, roof 
bolter, and continuous miner operations. These programs were 
carefully structured to eliminate the shortcomings of current indus- 
trial on-the-job training identified in the study and incorporated the 
application of relevant principles of social learning theory. The pro- 
grams are prototypes that underground coal mine training person- 
nel can use as models to develop their own customized equipment 
operator training programs. 


39439 (PB—84-181643) Use of a sodium silicate gel grout 
for plugging horizontal holes. Report of in- 
vestigations/1984. Oyler, D.C. (Bureau of Mines, Pittsburgh, 
PA (USA). Pittsburgh Research Center). 1984. 22p. (BM- 
RI—8843). NTIS, PC A02/MF AOl1. 

Methane-drainage holes must be completely filled by grout 
before mining to prevent the emission of large quantities of gas 
during mine-through, which would constitute an explosion hazard. 
In November 1980, seven horizontal holes at the multipurpose 
borehole, a small-diameter shaft drilled as a Bureau of Mines coal- 
bed methane-drainage installation on the property of the Federal 
No. 2 Mine, Monongalia County, WV, were plugged using a 
sodium silicate gel grout. This report describes the grout mix and 
the use of the grout at the multipurpose borehole, and discusses the 
results observed upon mine-through of the holes in early 1981. Cost 
data for the sodium silicate grout are also presented. 
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39440 (PB—84-184100) Feasibility of an es hy- 
draulic coal mine near 


Wilkeson, Washington. Contract report 
11 Aug 82-10 Sep 83. Cooley, W.C.; Grimley, A.W.T.; 
Kaufman, W.W. (Terraspace, Inc., Rockville, MD (USA)). 
10 Sep 1983. 174p. NTIS, PC A08/MF AO1. 

This report presents a technical and economic study of the 
feasibility of establishing an underground hydraulic coal mine in the 
Wilkeson, WA, quadrangle, 25 miles southeast of Tacoma. The de- 
posit contains reserves of more than 200 million tons of metallurgi- 
cal coal. It is found in nine seams of minable thickness in a complex 
set of anticlines, synclines, and faults. Typical dip angles are up to 
60 degrees, with minable seam thickness of 6 to 17 ft. A mine plan 
was made for a 200-million-ton-per-year clean mine using two 
shafts to access the deposit at a depth of 2,500 ft. The mining 
method uses water jets to break coal by sub-level retreat mining, 
fluming to a sump, and pumping the minus 0.25-in coal to a prepa- 
ration plant on the surface. The plus 0.25-in coal is hoisted by skip. 
Cleaned coal is shipped by rail for export. A middlings product 
would be sold as thermal coal. 


(PB—84-184845) Development of a conveyor belt 
service machine. Open file report 25 Jun 75-31 Dec 83. Eirls, 
J.L. (Tracor MBA, San Ramon, CA (USA)). Dec 1983. 
109p. NTIS, PC A06/MF A0O1. 

A self-contained conveyor belt service machine was de- 
signed, developed, fabricated, and demonstrated for the Bureau of 
Mines. The machine is battery-powered, rubber-tired, and capable 
of handling, storing, and transporting conveyor belting, wire rope, 
and associated structures for sectional conveyor belts. While 
moving the tail section to its next position, the machine discharges 
the belting, wire rope, and belt structures. The belting is elevated 
and separated to provide for the insertion of the structures with 
minimum manual effort. A hydraulic system provides the power for 
steering, braking, winding or unwinding belting and wire rope, op- 
erate a load-bed conveyor, connection hitches, and power external 
hydraulic tools. A pneumatic system is available to operate air 
impact tools. 


39442 (PB—84-185057) Methane control in an advancing 
section of an underground coal mine. Open file report 25 May 
79-28 Feb 83. Hagood, D.W.; Pate, R.C.; Stevenson, J.W. 
(Walter (Jim) Resources, Inc., Birmin; AL (USA). 
Mining Div.). Dec 1983. 40p. NTIS, PC A03/MF AOl. 

The drilling of horizontal boreholes as a means of degasifica- 
tion in advance of mining was tried at the Jim Walter Resources, 
Inc., No. 4 Mine. In a joint venture with the Bureau of Mines, a 
series of horizontal drainage boreholes were drilled in the panels of 
an advancing continuous miner section. The combined methane gas 
production rate ranged from 205,000 to 680,000 cfd (cubic feet per 
day) with individual in-seam horizontal holes producing up to 
332,000 cfd. The methane liberation from the ribs for the entire 
panel length decreased from an average of 8.75 cfm (cubic feet per 
minute) to 4.05 cfm per 100 ft of entry, a 54% reduction. The gas 
concentration as measured at the surface discharge point normally 
ranges from 85% to 95% methane. As a result of the significant re- 
duction in methane liberation rates, a 50% increase in productivity 
from the section was realized. 


39443 (PB—84-186154) Mine power system analysis- 
design computer programs. Information circular/1984. Am- 
brose, D.H. (Bureau of Mines, Pittsburgh, PA (USA). Pitts- 
burgh Research Center). 1984. 12p. (BM-IC—8970). NTIS, 
PC A02/MF AO1. 

Computer programs are presented that provide mine electri- 
cal systems based on computer modeling for design and safety anal- 
ysis suitable for large or small computer systems and handheld cal- 
culators. Bureau of Mines research has resulted in load-flow, fault, 
grounding, reliability, short-circuit, transient, and cable ampacity 
computer models that enable mine power system engineers to ana- 
lyze their system or to design a system. This report describes the 
capabilities of the program. 
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39444 (PB—84-188630) Development of a multiple unit 
continuous haulage system. Open file report 25 Jun 75-17 Oct 
83. Hundman, G.J.; Meisel, P.W. (Dresser Industries, Inc., 
Columbus, OH (USA). Jeffrey Mining Machinery Div.). Jul 
1983. 237p. NTIS, PC A11/MF AO1. 

The objective of this research was to design a method to 
continuously convey coal from the mining machine to the main 
haulage belt without requiring additional operators. The multiple- 
unit continuous haulage system consists of a multiplicity of rubber- 
tired vehicles on which chain conveyors are mounted. The vehicles 
are connected together into a train by unique mechanical connect- 
ing linkages that guide trailing vehicles in the path of the lead vehi- 
cle. The train consists of a staffed lead vehicle that follows the 
miner, a number of unstaffed vehicles that determine the length of 
the train, and a staffed discharge vehicle that delivers the coal via a 
bridge conveyor to a panel belt conveyor special design tailpiece. 


39445 (PB—84-189752) Predicting mine effluent and 
ground water quality prior to mining. Open file report 29 Sep 
79-29 Sep 83. Hood, W.C. (Southern Illinois Univ., Carbon- 
dale (USA). Dept. of Geology). 20 Mar 1984. 191p. NTIS, 
PC A09/MF AOl1. 

A leaching column technique that produces effluent similar 
in quality to coal mine drainage in the eastern interior basin has 
been developed. The columns are charged with 1,000 g of crushed 
overburden and cycled through the leaching process once a week 
for 12 weeks. Interrelationships among the important chemical con- 
stituents are very similar to those present in actual mine drainage 
waters, but the overall concentrations of ions are more dilute in the 
leachates. Multiplying the leachate concentrations by a factor of 4.5 
gives values similar to mine waters. Available data suggests that 
each of the leaching cycles represents about 3 yr of natural weath- 
ering, so that the leaching technique can predict the evolution of 
the mine drainage water over a time span of nearly 40 yr. Use of 
the leaching technique with drill core samples should provide a 
method of approximating mine drainage quality in advance of 
mining and should be useful in identifying potentially toxic units in 
the overburden. However, the results should be considered to be a 
worst case situation, because the technique does not consider the 
effects of reclamation. 


39446 (SAND—84-1523C) Physical and numerical simu- 
lations of subsidence in fractured shale strata. Sutherland, 
H.J.; Taylor, L.M.; Benzley, S.E. (Sandia National Labs., 
Albuquerque, NM (USA); Brigham Young Univ., Provo, 
UT (USA)). 1984. Contract AC04-76DP00789. 27p. 
(CONF-840835—2). NTIS, PC A03/MF AO1; 1; GPO Dep. 
Order Number DE84015707. 

From 10. annual underground coal gasification symposium; 
Williamsburg, VA, USA (12 Aug 1984). 

Portions are illegible in microfiche products. 

The motions of fractured shale strata that overlie a void of 
increasing size are studied using physical and numerical simulations. 
The largest operating centrifuge in the United States is used to 
induce scaled body force (gravity) loads on a physical model. The 
model studied here is composed, primarily, of fractured Devonian 
shale (to simulate a jointed overburden). For the model scale of 
150, the experiment simulates 86.3 m of strata overlying an opening 
7.62 m high. The width of this opening is increased in four steps 
from 0 m to 106.7 m. The experiment shows the progressive failure 
of the overburden, the formation of a failure arch, and, eventually, 
the formation of a surface subsidence trough. To gain insights into 
the phenomenology of failure mechanisms and the influence of 
joints (fractures) on the displacement of the shale strata, the physi- 
cal simulation is analyzed using two numerical techniques. The first 
is the BLOCKS model that treats the rock strata as an assemblage 
of blocks. Using an explicit integration operator, the displacements, 
rotations, and collisions of each block are calculated in the model. 
The second technique is based on finite element techniques and the 
previously described rubble element. The model uses an explicit 
formulation for each joint in the overburden by treating the joints 
as slip surfaces. The predictions of the two analyses agree well with 


the response observed in the physical model. 16 references, 11 fig- 
ures. 


0130 Transport And Handling 


REFER ALSO TO CITATION(S) 39205, 39267, 39268, 39315, 39326, 39353, 
39365, 39371, 39373, 39381, 39488, 39494, 39495, 39496, 39501, 39522, 39524, 
39934 


39447 (CONF-830483—Vol.2, pp 826-841) Mixing tank 
tests for enlightened coal slurries. Faddick, R.R. (Colorado 
School of Mines, Golden). 1983. NTIS, PC A99/MF A0l1. 
Order Number DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

The objective of the test program was to examine the effect 
of particle size, reagents, and refuse loading, with the presence or 
absence of air on the suspendability and settling characteristics of 
four different coal slurries. Four coals were selected of both steam 
and metallurgical grade from underground coal mines in the eastern 
and western United States. Some of the conclusions are: (1) bench- 
scale testing with a mixing tank is an adequate and successful pro- 
cedure for testing the mixing and settling characteristics of slurries; 
(2) enlightened coal slurries are produced by the addition of flota- 
tion reagents, namely alcohol and oil in the presence of air; (3) ad- 
dition of refuse up to 20% by weight of dry coal to an enlightened 
slurry without additional air, increased the power rating in eight 
cases out of twelve but not significantly; (4) addition of refuse up to 
20% by weight of dry coal to an enlightened slurry without addi- 
tional air, decreased the hourly settling rank factor in almost every 
case but not by a significant amount; and (5) enlightened coal slur- 
ries show potential in producing high-concentration slurries with 
reduced specific power requirements both for mixing and hydro- 
transport. The combination of higher solids loading and combusti- 
ble additives should provide an energy slurry for direct combustion 
without pollution or corrosion side effects. 6 references, 5 figures, 5 
tables. 


39448 (CONF-830483—Vol.2, pp 1000-1022) Some as- 
pects on preparation technique of coal water slurry and its 
combustion performance. Huang, Z.; Wu, Y.; Wang, Y.; Li, 
Z.; Zhai, W. (Academia Sinica, Beijing, China). 1983. 
NTIS, PC A99/MF A0O1. Order Number DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Theoretical computation and experimental investigation of 
porosities and its saturated water content within rigid ball piles 
with equal dia. or more than one groups of dia. have been carried 
out in order to simulate the coal powder slurry properties, and ac- 
ceptable accuracy can be obtained from its results. The optimum 
particle dia. ratio and the corresponding optimum mass ratio calcu- 
lated by our theory have been verified in the slurry preparation 
processes at our laboratory. It can be predicted also that the mini- 
mum water content of coal-water slurry will be 25% as 2 groups of 
coal powder with 2 kinds of dia. are used. The combustion per- 
formance of slurry droplets by using a precise analytical thermoba- 
lance has been carried out in our laboratory; the microstructure of 
slurry has also been recorded by an electronic microscope. 4 refer- 
ences, 21 figures. 


39449 (CONF-830807—, pp 248-251) Fundamental ap- 
proach to beneficiation of fine oxidized coals. Hamza, H.A.; 
Michaelian, K.H.; Andersen, N.E. (CANMET, Edmonton 
Coal Research Lab., Alberta). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

From a processing point of view, the major effect of oxida- 
tion is reduced hydrophobicity of coal surfaces, resulting in de- 
creased flotability. It is now well established (1) that oxidation de- 
creases the hydrophobicity of coal surfaces by changing their 
chemical composition, although the mechanism(s) of chemical 
change has not been fully elucidated. A wide variety of polar, 
oxygen-containing functional groups have been reported in coal (2). 
Such groups enhance interaction between coal and water, rendering 
the surface hydrophilic. The surfaces of ash-forming constituents of 
coal are also generally hydrophilic and therefore beneficiation of 
coal by flotation will only be effective if the coal surface can be 
selectively restored to a hydrophobic state. A fundamental ap- 





proach to beneficiation therefore depends upon precise character- 
ization of the oxidized coal surface and on identification of various 
ionic and molecular species that may cause hydrophilicity. Accord- 
ingly, the approach taken in our laboratory emphasizes surface sen- 
sitive techniques such as diffuse reflectance and photoacoustic infra- 
red spectroscopy, microelectrophoresis and contact angle measure- 
ments. 9 references, 4 figures. 


39450 (CONF-830807—, pp 256-259) Coal cleaning by 
molten caustics. Maijgren, B.; Huebner, W. (Studsvik Ener- 
giteknik AB, Nykoeping, Sweden). 1983. NTIS, PC A99. 
Order Number DE84010399. 
From International conference on coal science; Pittsburgh, 
PA, = —— ae 1983). 
tt of coal by molten caustics at elevated tempera- 
sani tine Uiein aaltaeadh at coaeianae aaeigane aaa 
Masciantonio (1) showed that by heating bituminous coals in a mix- 
ture of sodium hydroxide and potassium hydroxide not only pyritic 
sulfur but also an apparent amount of the organic sulfur was re- 
moved at temperatures above 200°C. A mixture of sodium hydrox- 
ide and potassium hydroxide has been found more efficient than the 
pure hydroxides (2). This study concerns some fundamental aspects 
of the treating of coal with molten caustics. The investigation in- 
cludes varying the critical parameters such as caustic composition, 
reaction time, temperature and particle size and studies of model 
substances. The product coals are examined by optical microscopy, 
electron microprobe analysis and electron spin resonance. 6 refer- 
ences, 3 figures, 3 tables. 


39451 (CONF-830807—, pp 260-263) Effect of surfac- 
tant adsorption on the hydrophobicity of fine coal. Gala, 
H.B.; Chiang, S.H.; Klinzing, G.E.; Tierney, J.W.; Wen, 
W.w. (US Mining Co., US Steel Corp., Monroeville, PA; 
Univ. of Pittsburgh, PA; Dept. of Energy, Pittsburgh, PA). 
1983. NTIS, PC A99. Order Number DE84010399. Con- 
tract AC22-81PC42302. 

From International conference on coal science; Pittsburgh, 
PA, = (15 Aug 1983). 

An adsorption model was used to correlate the complex 
dewatering behavior of -32 mesh Pittsburgh Seam coal in the pres- 
ence of surfactants. The model, which incorporates the changes in 
the modes of physical adsorption, explains the changes in the mois- 
ture content of the coal filter cakes as a function of surfactant con- 
centration. It can be concluded that whenever surfactant adsorption 
makes the particle surface hydrophobic, an improvement in the 
dewatering characteristics of fine coal particle will be expected. 15 
references, 2 figures. 


39452 (CONF-830807—, pp 264-267) Some relationships 
between oil agglomeration and surface properties of coal. La- 
buschagne, B.C.J.; Van Der Watt, J.G. (Potchefstroom 
Univ., South Africa; Fuel Research Inst. of South Africa, 
Pretoria). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The beneficiation of coal by oil agglomeration is based on 
differences between the hydrophobic and oleophilic properties of 
the surfaces of the coal and mineral particles. The efficiency of the 
separation of the coal and mineral particles is a function of factors 
related to the raw materials and process variables. Raw material 
factors include e.g. the type of oil and coal, while variables like the 
quantity of oil added, the pH of the slurry and the stirring rate, are 
examples of processing variables. Since oil agglomeration is a sur- 
face dependent process, some of these variables must be related to 
the interfacial properties of the coal/water-, coal/oil- mineral/ 
water- and mineral/oil interfaces. A basic property of these inter- 
faces is the existence of surface electric charges. This electric 
charge, which can be measured by the zeta potential, leads to elec- 
trostatic repulsion forces which must be taken into account in a 
process in which fine particles are to be aggregated. The magnitude 
of the charge is a function of various factors, i.e., pH, coal type, 
coal rank and the presence of surfactants or electrolytes. Oxidation 
of the coal surface increases the negative zeta potential and de- 
creases the water repellent properties. In order to investigate the 
influence of surface related variables on the agglomeration of coal, 
care must be taken to exclude the influence of factors like: (1) the 
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inherent heterogenity of coal; (2) the susceptibility of the coal sur- 
face to oxidation; (3) the chemical composition, reactivity and the 
purity of the agglomeration oils. In this investigation, a South Afri- 
can bituminous coal was agglomerated with pure chemical com- 
pounds and the zeta potential of the finely milled coal was meas- 
ured. 3 references, 4 figures, 2 tables. 


39453 (CONF-830807—, pp 268-271) on of 
the effect of natural coal properties on their floatability. 
Blagov, L.S.; Deberdeev, L.Kh. (Ministry of the Coal Indus- 
try of the USSR, Moscow). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 


39454 (CONF-840107—Absts., pp 21) Evaluation of the 
effects of firing washed coal at TVA’s Cumberland steam 
plant. Giles, J.D.; Grant, L. Jr.; Dunn, J.R.; Zielke, W.H.; 
Eady, J.D. 1984. NTIS, PC A03/MF AO1. Order Number 
DE84014183. 


From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39455 (CONF-840107—Absts., pp 25) Oil agglomeration 
for fine coal recovery, cleaning and utilization. Capes, C.E.; 
Coleman, R.D.; Thayer, W.L. (National Research Council, 
Ottawa, Canada). 1984. NTIS, PC A03/MF AOl. Order 
Number DE84014183. 


From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39456 (CONF-840107—Absts., pp 27) Emulsifying rea- 
gents in the flotation of coal. Laskowski, J.S. (Univ. of Brit- 
ish Columbia, Vancouver, Canada). 1984. NTIS, PC A03/ 
MF AO1. Order Number DE84014183. 

From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39457 (CONF-840107—Absts., pp 29) Effect of screen 
size and coal surface moisture on damp coal screening. Brant- 
ley, V.R.; Thomas, W.A. (Oak Ridge National Lab., TN). 
1984. NTIS, PC A03/MF A0Ol. Order Number 
DE84014183. 

From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39458 (CONF-840107—Absts., pp 31) Homer City 
multi-stream coal cleaning system - revisited. Higgins, S.T. 
(Pennsylvania Electric Co. Coal Cleaning Plant, Homer 
City). 1984. NTIS, PC A03/MF A0Ol. Order Number 
DE84014183. 

From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39459 (CONF-840107—Absts., pp 39) Coal preparation 
practice in India, Chakravarti, A.K. (Central Fuel Research 
Inst., Dhanbad, India). 1984. NTIS, PC A03/MF AOl. 
Order Number DE84014183. 

From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39460 (CONF-840107—Absts., pp 41-42) a 

of innovative coal preparation techniques at the Ames 

tory. Wheelock, T.D. (Iowa State Univ., Anu). 1904 1984. 

NTIS, PC A03/MF A0O1. Order Number DE84014183. 
From 4. advanced coal cleaning conference; Santa Barbara, 

CA, USA (8 Jan 1984). 
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39461 (CONF-840107—Absts., pp 43) Summary of the 
technology and status of TRW’s Gravimelt Process for chemi- 
cal desulfurization and demineralization of coal. Meyers, 
R.A.; Van Nice, L.J.; Jones, J.F.; Hart, W.D.; McClan- 
athan, L.C. (TRW Systems Inc., Redondo Beach, CA). 
1984. NTIS, PC A03/MF AOl. Order Number 
DE84014183. 

From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39462 (CONF-840107—Absts., pp 47) Possibilities for 
reducing sulphur levels in UK coals by conventional coal 
preparation techniques. Jenkinson, D.E. (National Coal 
Board Mining R and D Establishment, Burton on Trent, 
England). 1984. NTIS, PC A03/MF AOl1. Order Number 
DE84014183. 

From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39463 (CONF-840107—Absts., pp 49) Integrated system 
for coal handling, beneficiation, transportation and combus- 
tion of Canadian coals. Mikhail, M.W.; Szymanski, J. 
(CANMET, Sherwood Park, Alberta). 1984. NTIS, PC 
A03/MF AO01. Order Number DE84014183. 

From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39464 (CONF-840107—Absts., pp 51) Impact of non- 
coking coal quality on the power generation problems in 
India. Ghose, S. (Central Fuel Research Inst., Bihar, India). 
1984. NTIS, PC A03/MF AOl. Order Number 
DE84014183. 

From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39465 (CONF-840107—Absts., pp 53) Cleaning fine/ul- 
trafine coal by selective flocculation. Attia, Y.A. (Battelle 
Columbus Laboratories, OH). 1984. NTIS, PC A03/MF 
A01. Order Number DE84014183. 

From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39466 (CONF-840107—Absts., pp 55) Ultrasonic com- 
minution. Tarpley, W.B. Jr. (Energy and Minerals Research 
Co., Exton, PA). 1984. NTIS, PC A03/MF AOl1. Order 
Number DE84014183. 

From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39467 (CONF-840107—Absts., pp 57) Micro-bubble flo- 
tation. Yoon, R.H. (Virginia Polytechnic Inst. and State 
Univ., Blacksburg). 1984. NTIS, PC A03/MF AOl1. Order 
Number DE84014183. 

From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39468 (CONF-840107—Absts., pp 59) New developments 
Canadian coals. 


for beneficiating Western Butcher, S.G. 
(Coal Mining Research Center, Edmonton, Canada). 1984. 
NTIS, PC A03/MF A0O1. Order Number DE84014183. 

From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39469 (CONF-840971—4) Coal cleaning as a sulfur-re- 
duction strategy in the Midwest. Livengood, C.D.; Doctor, 
R.D.; Anderson, J.L.; Garvey, D.B.; Farber, P.S. (Argonne 
National Lab., IL (USA)). 1984. Contract W-31-109-ENG- 
38. 16p. NTIS, PC A02; 3; GPO Dep. Order Number 
DE84015807. 

From 1. annual Pittsburgh coal conference; Pittsburgh, PA, 
USA (17 Sep 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

This paper presents the results of a more detailed analysis of 
SO, reductions achievable through extensive PCC at specific power 


plants in the Ohio-Indiana-Illinois region. All coal-fired plants in 
the study region were evaluated to identify those larger than 500 
MWe that currently have no flue-gas-desulfurization (FGD) sys- 
tems and burn (in 1980) coal of greater than 1% sulfur content. 
Twenty-four such plants were identified. The principal coal suppli- 
ers to each plant were also identified and characterized as to coal 
seam and county of origin. The latter information was used to 
match published coal-washability data with each supplier. The re- 
sults of deep-cleaning (Level 4) each coal were calculated using an 
Argonne computer model, assuming a weight recovery of 80% in 
each case. The results are reported in terms of actual SO2 emissions 
for 1980, emissions corresponding to the principal coal supplied to 
each plant, emissions for the cleaned coal, and the cost for the cor- 
responding reductions in dollars per ton of SO2 abated. Percentage 
reductions in sulfur content ranged from about 10 to 50%, and 
costs ranged from a low of $355/ton SO2 to over $2000/ton SO2 
removed, with the lower costs generally corresponding to greater 
quantities of SO. abated. Costs were also estimated for FGD sys- 
tems designed to remove the same amount of SO. as was achieved 
by PCC. This matching of removal level was accomplished by the 
use of partial scrubbing with bypass of the remaining flue gas. On 
this basis, PCC was found to be more cost-effective than FGD for 
about 50% of the plants studied and to have comparable costs for 
another 25% of the plants. Institutional considerations were also 
evaluated, and previous state efforts to mandate PCC were ana- 
lyzed. Possible governmental actions to encourage coal cleaning 
were identified, as were possible regulatory routes to mandatory 
PCC. 11 references, 7 figures, 2 tables. 


39470 (CSIRO-DMC-MCC—416) Coal cleaning by flota- 
tion. Bennett, A.J.R.; Bustamante, H.; Shibaoka, M.; Telfer, 
A.; Warren. L.J.; Woods, G. (Commonwealth Scientific and 
Industrial Research Organization, Port Melbourne (Austra- 
lia). Div. of Mineral Chemistry). 1982. 97p. Commonwealth 
Scientific and Industrial Research Organization, Div. of 
Mineral Chemistry, Port Melbourne, Australia. 

The effect of grain size on the flotability of four selected 
coals of various rank and ash yields (Great Northern, Young Wall- 
send, Wongawilli and Bulli coals) was studied in the presence of 
methyl isobutyl carbinol (MIBC) as frother. The flotability de- 
creased with increasing size of the grains over the range 26 to 500 
MUm. The grain size effect was much greater for low rank coals 
(Great Northern and Young Wallsend) than for the high rank coals 
(Wongawilli and Bulli). Most of the ash yield in the concentrates 
was derived from mineral matter (mainly clay and quartz) present 
in composite grains rather than free mineral particles. For Great 
Northern and Young Wallsend coals the flotation recovery was 
more dependent on the grain size than on the ash content of the 
grain. Finer grains with high ash contents floated better than coars- 
er ones with lower ash content. 


39471 (DOE/FE/60014—T1, pp AB.378-AB.413) Coal 
beneficiation: the Cinderella technology. Singh, S.P.N.; 
Moyers, J.C.; Carr, K.R. (Oak Ridge, National Lab., TN). 
May 1983. NTIS, PC A20/MF AOl. Order Number 
DE84012819. Contract W-7405-ENG-26. 

In Assessment of research needs for coal utilization. Appen- 
dix B. Site visit reports. 

A brief introduction to coal beneficiation processes is given. 
The paper includes brief summaries of current commercial practices 
and several developmental coal cleaning methods. Coal beneficia- 
tion economics and research needs are also discussed. It is felt that 
coal bneficiation can play a signficiant role in the increased usage 
of coal to meet the nation’s future energy needs. Fertile areas for 
coal beneficiation research and development are suggested, such as 
increased automation of coal cleaning circuits and novel coal clean- 
ing methods to increase the recovery of higher quality coal form 
the mine product. 39 references, 6 figures, 3 tables. 


39472 (DOE/FE/60014—T1, pp AB.431-AB.432) Pre- 
combustion extraction of 90% of the sulfur and 95% of the 
mineral matter from coal. Meyers, R.A.; Hart, W.D.; 
McClanathan, L.C. (TRW Defense and Space Systems 
Group, Huntsville, AL). May 1983. NTIS, PC A20/MF 
A01. Order Number DE84012819. 





In Assessment of research needs for coal utilization. Appen- 
dix B. Site visit 

The Gravimelt Process, which results in near complete re- 
moval of sulfur and mineral matter from coal consists of treatment 
with fused caustic to remove the sulfur and a subsequent series of 
water and dilute sulfuric acid washes to remove the remaining min- 
eral matter. Preliminary engineering design and economic studies 
indicate that the process will add approximately $30 per ton to the 
cost of coal. This is significantly lower than the cost of scrubbing 
exhaust from existing burners in order to meet air pollution regula- 
tions and is consistent with the currently paid premium for coal 
which can contain as much as 1% sulfur and 10% ash. Major appli- 
cations for Gravimelt coal can include coal water and coal oil slur- 
ries for retrofit boiler and furnace systems, coking coal for steel, 
aluminum and silicon carbide industries and transportation fuel for 
automotive turbine engines. 1 reference, 1 figure, 2 tables. 


39473 ee ee ae ee pp 850-861) Steam/ 
hot water drying of lignite: Part 1. Activities at the Universi- 
ty of North Dakota: hot water drying of lignite to produce 
slurries. Baria, D.N.; Maas, D.J.; Paulson, L.E. (Univ. of 
North Dakota, Grand Forks). Feb 1984. NTIS, PC A22/ 
MF AOl. Order Number DE84003071. (CONF-830542— 
Vol.2). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

Lignites are high in moisture and uneconomical to transport 
long distances by rail. An alternate method is slurry transport in a 
pipeline, but this is limited by the loading of high moisture solids 
and by the shortage of water in the west. Also lignite slurries 
cannot be used as direct feed for Texaco gasifiers because of a high 
water to moisture-free-coal ratio. These problems would be alleviat- 
ed if the inherent moisture in the lignite could be reduced, and the 
recovered water used to partially make-up the slurry. Hot and cold 
charge autoclave studies done at the University of North Dakota 
(UND) have demonstrated that inherent moisture from lignite can 
be reduced by heating coal slurries under pressure. Results have 
shown that 80 percent of the water can be removed at 280°C and 
1000 psia pressure. The dried coal reabsorbs only part of the mois- 
ture. It was also shown that 50 percent of the sodium present in the 
lignite was removed and the heating value of the lignite increased 
due to break up of carboxylic groups. Presently a continuous PDU 
with a capacity of 100 lb/hr of dried coal is being built at the UND 
Energy Research Center. Information developed from this unit 
should provide data for design of commercial size units. In addition 
sufficient quantities of slurries will be produced for combustion, 
gasification and pipeline transportation studies. 6 references, 10 fig- 
ures, 1 table. 


39474 (DOE/METC—84-13-Vol.2, pp 862-871) Steam/ 
hot water drying of lignite: Part 2. Activities at Saskatchewan 


Power Corporation. Szladow, A.J.; Granatstein, D.L.; 
Champagne, P.J. (Saskatchewan Power Corp., Regina, 
Canada). Feb 1984. NTIS, PC A22/MF AOl. Order 
Number DE84003071. (CONF-830542—Vol.2). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

Since 1978 considerable experimental, engineering and eco- 
nomic work has been undertaken to develop a low-cost, low-energy 
process for dewatering high-moisture content fuels such as Sas- 
katchewan lignites. Early in the experimental program, it was noted 
that, during dewatering, the levels of alkali metals (sodium and po- 
tassium) and sulfur were Iso substantially decreased. Consequently, 
in addition to considerations of reduced transportation and handling 
costs for this beneficiated lignite, process development work has 
been focused on the optimization of credits for the sulfur removal, 
and increased availability and reduced maitenance costs for lignite- 
fired utility boilers. The process, in one of its preferred embodi- 
ments, consists of contacting finely divided lignite with saturated 
steam at temperatures in the range of 250 to 350°C (482 to 662°F) 
for between 5 and 90 minutes. The product lignite is non-friable, 
dust-free, and not subject to spontaneous combustion. Equilibrium 
moisture has been reduced from typically 35 percent to under 15 
percent, and alkali metal and sulfur levels have been decreased by 
at least one-half. The work to date includes four phases of experi- 
mental study in various batch equipment, and comprehensive mar- 
keting, engineering and economic feasibility studies for the benefi- 
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ciated lignite. Future work will center on process optimization 
using batch and small continuous units, and work on a non-saturat- 
ed steaming process. 6 references, 3 figures, 2 tables. 


39475 (DOE/METC—84-13-Vol.2, pp 872-884) Evalua- 
tion of the micropulverization of Mississippi lignite. —— 


W.G.; Bouchillon, C.W.; Clippard, J.A.; Hartness, J.L 


(Mississippi State Univ., Mississippi State; tate; Ergon Inc., Jack- 
son, MS). Feb 1984. NTIS, PC A22/MF A O1. Order 
Number DE84003071. (CONF-830542—Vol.2). 

From 12. lignite conference; Grand Forks, ND, USA (18 


May 1983). 

. isctta/ diliitiare eaiapteateitnnianiiiaiaabnaaebiaii 
with the expanded use of lignite as an energy source. The first 
phase of this program has concentrated on the micropulverization 
of lignite in a fluid-energy system. Tests have been conducted with 
various operating parameters for the pulverization system. The 
samples from these tests have been analyzed for particle size, ash 
content, and heat value. Preliminary results show that lignite can be 
pulverized successfully in a fluid-energy apparatus as the initial 
stage in the production of a microfine lignite fuel for boilers cur- 
rently using oil or gas. Related work on ultrafine pulverized coal 
has shown that micronized coal (100 pct less than 44 microns) will 
cause less slagging than conventional pulverized coal when used in 
oil or gas boilers. Oil or water slurries are the primary methods 
being considered for transport and use of these fuels. The use of 
micropulverized high-rank coals in a slurry has been shown to be 
both feasible and beneficial. Ergon, Inc. has been heavily involved 
in the micropulverization of coal. They demonstrated the large 
scale production of an ultrafine coal-oil mixture and are currently 
working with coal-water mixtures. Also, Ergon, Inc. and Mississip- 
pi Power and Light Company have conducted full-scale burn tests 
of micronized coal-steam mixtures at a power plant in Cleveland, 
Mississippi. The results of these tests were very encouraging. The 
pulverized samples were analyzed for moisture, ash, volatiles, fixed 
cualinis andi tealina aie. 13 references, 5 figures, 4 tables. 


39476 (DOE/PC/42268—T4) Ultrasonically enhanced 
size reduction of coal. Final report, June 1981-December 
1982. beige ery S.R.; Tarpley, W.B. Jr.; Moulder, G.R. 
(Energy and Research Co., Exton, PA (USA)). 
Jan 1983. Contract AC22-81PC42268. 45p. NTIS, PC A03/ 
MF A011; 1; GPO Dep. Order Number DE84015831. 

Portions are illegible in microfiche products. 

Increasing needs for pulverized coal necessitate more effi- 
cient grinding. Energy inefficiencies, equipment wear and mainte- 
nance are significant cost factors, as is the broad size range of re- 
sulting particles; in addition to the unnecessary cost of production, 
too many fines often make difficulties in processing and flowability; 
for other applications, coarse particles can plug orifices, valves and 
nozzles. The work reported examined ultrasonic crushing and 
grinding of coal, focusing on minimal energy consumption during 
grinding, narrow product size distribution and improved mineral 
liberation. Energy consumption during ultrasonic grinding was 
compared with control tests on identical coal samples ground in a 
laboratory hammermill. The hammermill required 30.4 kWh/ton to 
grind a 9 mesh by zero Illinois No. 6 sample to 42.4 percent -200 
mesh product. Ultrasonic grinding of the same feed coal consumed 
only 2.4 to 3 kWh/ton to give an 80 percent -200 mesh product. 
Product size distribution for ultrasonically ground samples was 
compared to distributions from ballmill and hammermill tests. In all 
cases, ultrasonic grinding produced a narrower size distribution. 
Also, increasing ultrasonic energy input did not alter the product 
size distribution although it increased the grinding rate. Selective 
grinding was evaluated by carrying out float-sink analyses of ultra- 
sonically ground vs. ballmill samples. Ultrasonic grinding gave 
lower ash and pyrite contents in the float fraction. 4 references, 12 
figures, 12 tables. 


39477 (DOE/PC/70765—T1) Program of basic research 
on the preparation and stability of coal/water slurries. Quar- 
terly report, June 30, 1984, Atlas, H.; Casassa, E.Z.; Parfitt, 
G.D.; Toor, E.W. See ae hy Pittsburgh, PA 
(USA). Dept. of Chemical Engineering mtract 
FG22-84PC70765. 14p. NTIS, PC A02/MF A0l; 1; GPO 
Dep. Order Number DE84015730. 
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Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The objective of the research proposed here is to relate the 
surface chemistry (surface charge, wettability and additive adsorp- 
tion) of a coal to its previous history of oxidation and beneficiation, 
and to surface analysis of each coal sample. These studies will be 
used to further develop the model for coal/water slurry behavior 
which was proposed as a result of previous studies of coal/water 
slurry surface chemistry carried out between September 1981 and 
September 1983 under Grant No. DE-FG281PC40285 from DOE/ 
PETC. These studies are expected to lead to a better understanding 
of the balance among and effects of the different types of materials 
on the heterogeneous coal surface which will allow more effective 
utilization of coal/water slurries, regardless of coal source. The 
current two-year research program was initiated June 1, 1984, and 
this first quarterly report for the calendar quarter ending June 30, 
1984, covers progress during the month of June, as well as some 

work carried out earlier in the quarter before initiation 
of the program. Research accomplishments and plans for the next 
report period are discussed for the following tasks: (1) standardiz- 
ing of grinding conditions for coal # 1; (2) characterization of pul- 
verized coal at Carnegie-Mellon University; and (3) characteriza- 
tion of coal/water slurries prepared from aged coals. 2 figures, 7 
tables. 


39478 (EUR—8878-EN) Continuous sulphur monitoring 
(Report on ECSC contract 7220-EA/803). Armstrong, M.P.; 
Page, D. (Commission of the European Communities, Lux- 
embourg). 1983. 152p. Commission of the European Com- 
munities, Luxembourg. 

The investigations, development and testing of two possible 
techniques for the continuous on-line measurement of the sulphur 
content of coal are described. These techniques are prompt neutron 
activation analysis (i.e. neutron capture prompt-gamma ray analysis) 
and iron fluorescence, as developed by the National Coal Board 
(UK). The scope of application of the two techniques is considered. 


39479 (IS—4826, pp 31-37) Microwave treatment of se- 
lected coals. Birlingmair, D. Oct 1982. NTIS, PC A04/MF 
A01. Order Number DE84015699. 

In Fossil energy annual report, October 1, 1981-September 
30, 1982. 

Laboratory and domestic microwave ovens can be used to 
obtain rapid drying of coal samples for moisture content determina- 
tions. The ovens must have power level controls that will limit 
their power output so the coal will not be heated to temperatures 
higher than 107°C. Power level and timing programming capabili- 
ties on the ovens would enhance their ability to produce rapid 
drying; however, the precise sample size, program, and heating 
level would have to be determined. The differences in microwave 
ovens and the large number of possible programming possibilities 
that could be used dictate that this approach be decided on an indi- 
vidual basis. Additional studies that may be useful would be to de- 
termine the possibility of using microwave heating dishes and/or 
hot-air to speed up the drying process. 


39480 (IS—4826, pp 39-56) Regeneration of alkali in the 
desulfurization 


fused salt ion system. Markuszewski, R.; Chiotti, 
P. Oct 1982. NTIS, PC A04/MF AOl1. Order Number 
DE84015699. 

In Fossil energy annual report, October 1, 1981-September 
30, 1982. 

The purpose of this project is to investigate possible reaction 
sequences as potential pathways for removing the sulfides and re- 
generating the alkali used in the desulfurization and deashing of 
coal by the fused salt (Gravimelt) process. Both technical feasibility 
and economic aspects will be considered. The recycling of reagents 
from each process step will be investigated. The ultimate goal is to 
minimize the consumption of expensive alkalis and to reduce the 
amount of residual chemicals left in the coal and in the waste 
stream. Based on preliminary data, the evaluation indicates that the 
fused alkali salt can be treated with air to convert NaeS to NasSO, 
which precipitates on cooling near the eutectic temperature of 290 
to 300°C to yield yield liquid NaOH containing about 4.0 mole % 
NazSQ,. If the solution is also saturated with NazCOs the liquid 
will also contain about 8.0 mole % NazCOs. It appears that NaeS 
can be also precipitated directly without conversion to Na2SO,. 


Upon filtration, the filtrate will probably be about 90% NaOH. If 
this is a satisfactory concentration, the major part of the salt will 
not need further processing. 3 references, 5 figures, 4 tables. 


39481 (NERDDP-EG—83-100) Examination of the prop- 
erties of various hydrocarbon fractions for potential use as 
collectors in coal beneficiation. Boyd, R. (National Energy 
Research Development and Demonstration Council, Can- 
berra (Australia)). 1982. 40p. National Energy Research, 
Development and Demonstration Council, Canberra, Aus- 


The aim of the project was to define the properties of the 
more efficient hydrocarbon collectors for use in the beneficiation 
by flotation, of various Australian black coals. The development of 
more efficient hydrocarbon collectors should result in a decrease in 
the total volume of liquid hydrocarbons used in coal beneficiation, 
promoting a more efficient use of existing resources. Samples of 
heavy platformate, light gas oil, hydrotreated heating oil and a 
50% /50% (V/V) blend of the latter two were obtained and/or pre- 
pared and characterised. Collector evaluations were performed on 
three Australian black coals. With the higher rank coals, the more 
efficient potential collectors were the aromatic types. With the 
lowest rank coal, high boiling range, low or high aromatics collec- 
tors were better. The low boiling range collectors were generally 
the most dosage efficient. With one coal, as the aromatics content 
of the low boiling range collectors increased, the dosage rate effi- 
ciency increased also. Collector efficiency appears to be related to 
frother dose rate. As a frother dose rate decreased, the collector 
dose rate required increased. 


39482 (NP—4901567) Steamship operator's thoughts on 
national dredging situation. Hill, J.N. (National Research 
Council, Washington, DC (USA)). 1983. 19p. National Re- 
search Council, Joseph Henry Building, 21st St., Pennsylva- 
nia Ave., Washington, DC 20418. Order Number 
1184901567. 

The present depths of US coal-exporting ports are inad- 
equate to permit handling of large, economically-sized bulkers. Be- 
cause of this, the relative appeal of US coal to importers is consid- 
erably lessened. Several solutions are offered: coal-slurry pipelines, 
draft-assisted delivery systems, land based top-off stations, top-off 
concept, and a national dredging program. Although the topping- 
off alternative seems to be a viable means of addressing the prob- 
lem, it should not be thought of as the ANSWER, but rather as a 
logical, cost effective interim method. Both top-off and dredging 
are needed to effectively address this issue. The author concludes 
that no matter how difficult bringing about a national dredging pro- 
gram may be, it must be done, for only through dredging can we 
achieve full optimization of our market potential in coal export. 


39483 (PB—84-185693) Coal slurry fuels. Gray, V.R. 

(New Zealand Energy Research and Development Commit- 

tee, Auckland). Nov 1983. 43p. (R—92). NTIS, PC E04/ 
F E01. 


The report summarises and lists the available literature on 
coal slurry fuels. Their history, composition, costs and effectiveness 
are reviewed with particular emphasis on their use as alternatives 
for oil fuels. Their association with coal slurry transport is dis- 
cussed. The report is mainly based on the proceedings of the four 
annual conferences held in the United States between 1978 and 
1982, the last of which was attended by the author. The potential 
importance of coal slurry technology to the New Zealand coal in- 
dustry is assessed. 


39484 Heavy media separation of SRC-II feedstocks 1. 
Effect on coal properties. Sood, A. (Gulf Research and De- 
a Co., Pittsburgh, PA). Fuel; 63: No. 1, 84-92(Jan 


The objectives of this investigation were to determine the ef- 
fects of coal preparation on the properties of Run-of-Mine (ROM) 
and washed Powhatan and Ireland Mine coals and to assess the po- 
tential effects on SRC-II liquefaction yields. The effect of washing 
on the two coals was found to be quite similar. For both coals, the 
properties were altered more significantly by changes in separation 
media gravity than by changes in the coal size. The elemental com- 
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position of the Powhatan and Ireland washed coals was correlated 
with carbon content. It was shown that both the hydrogen and 
oxygen levels increased linearly with the carbon content of the coal 
samples. However, the H/C and O/C ratios were not changed sig- 
nificantly by coal cleaning. Only small variations in the nitrogen 
and organic sulphur levels were observed while the sulphate sul- 
phur and chlorine levels were not affected by coal cleaning. The 
major impact of the coal cleaning was to reduce the pyritic sulphur 
(and hence the total sulphur) content of the coals. Most of the py- 
ritic sulphur was shifted into the middling coal and refuse fractions 
while the clean coals had much lower contents and the pyritic sul- 
phur level decreased with increasing carbon content. Coal cleaning 
did not significantly alter the maceral contents of vitrinite, exinite, 
total reactive macerals (TRM), or the reflectance of vitrinite; all 
these parameters varied over a very narrow range, probably within 
the precision of the measurement technique. 


39485 Analyzing the transportation impacts of increased 
coal haulage: two case studies. Friesz, T.L.; Gottfried, J.; 
Tobin, R.L. (University of Pennsylvania, Philadelphia, PA). 
Transportation Research, Part A: General; 17A: No. 6, 505- 
525(Nov 1983). 

This paper reports a methodology and results of studies that 
analyze impacts through the use of a freight network equilibrium 
model (FNEM). The model is the first to explictly represent both 
sets of primary decision makers in freight transportation, namely 
the carriers and the shippers of freight. The model is described, and 
model results for two case studies are presented. In the first, the 
cumulative transportation impacts of switching 42 power plants in 
the northeastern United States from oil or natural gas to coal are 
studied. The second is a similar study of conversion to coal of 14 
powerplants in Florida. Results include coal source identification, 
coal source to powerplant routings, congestion levels, and rate esti- 
mates. 
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REFER ALSO TO CITATION(S) 39179, 39315, 39358, 39365, 39366, 39394, 
39448, 39454, 39463, 39483, 39843, 39934, 39936, 40945 


39486 (AD-A—140511/7) Coal-use economics methodolo- 
gy for Navy bases. Phase III of engineering services for coal 
conversion guidance. Final report 1 Oct 82-30 Sep 83. 
McCone, A.I.; Doss, H.S.; Yim, Y.J.; Moyer, G.F. (Bechtel 
Group, Inc., San Francisco, CA (USA)). Feb 1984. 246p. 
NTIS, PC Al1/MF AOl1. 

See also Phase 1, AD-A140492. 

The attached user manual was prepared for a computer pro- 
gram that compares coal energy conversion technologies at Navy 
bases under both Navy and commercial economic assumptions. 
Technologies compared by the program include low Btu gasifica- 
tion; medium Btu gasification; methanol manufacture; direct-fired 
stokers burning either clean coal, Western coal, or high-sulfur East- 
ern coal; fluidized bed and circulating bed boilers; and coal-oil mix- 
ture and coal water mixture utilization. Oil- and gas-fired boilers 
serve as a base for comparison. The manual describes computation- 
al methods, program input, program output, program execution, 
error processing, test procedures, and code structure. Appendices 
include output generated for a sample run and the data tables used 
by the program. 


39487 (BNL—35051) Additives for heat engine coal 
slurry fuels. Butcher, T.; Slegeir, W.; Sapienza, R. (Brook- 
haven National Lab., Upton, NY (USA)). May 1984. Con- 
tract AC02-76CH00016. 17p. (CONF-8405138—2). NTIS, 
PC A02/MF A0Ol; 1; GPO Dep. Order Number 
DE84016434. 

From 4. DOE heat engines contractors’ meeting; Morgan- 

wn, WV, USA (1 May 1984). 

Portions are illegible in microfiche products. 

The objective of this program is to evaluate the use of addi- 
tives for combustion improvement and control of emissions and ash 
related difficulties associated with the use of cleaned coal-water 
slurries in gas turbines and diesel engines. Initial screening of candi- 
date combustion additives is being performed using the thermogra- 
vimetric analysis (TGA) method. From experimental results, it ap- 
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pears clear that potassium compounds offer distinct benefits in pro- 
moting coal combustion. Sodium hydroxide is somewhat less effec- 
tive and lithium hydroxide appears to promote soldering. The TGA 
patterns for all the alkaline compounds show very sharp weight 
loss rates at ignition, but ignition temperatures and subsequent com- 
Ne eee The fouling and corrosion prob- 
lems associated with the alkali compounds will certainly preclude 
their use as combustion additives. For the salts tested, generally 
those additives with organic anions promote ignition over the ha- 
lides. However, the halide salts seem to be somewhat more effec- 
tive at sustaining combustion. The work to date has largely stressed 
soluble metal salts as additives. Insoluble additives would be ex- 
pected to be present only on the outer surfaces of the coal during 
combustion. The soluble additives can be reasonably uniformly de- 
posited over the entire wettable surface of the coal, yet in many 
cases the actual catalyst would be water insoluble. Comparisons 
with insoluble additives, such as the active catalysts derived from 
soluble additives (e.g., soluble ferric nitrate generates ferric oxide 
under combustion conditions, but this is water insoluble) may point 
to combination improvements due to better catalyst dispersion. 8 
references, 5 figures, 7 tables. 


39488 (CONF-830483—Vol.2) Coal slurry 

and technology. Volume 2. (USDOE Pittsburgh Energy 
Technology Center, PA). 1983. 693p. NTIS, PC A99/ME 
A01; 1; GPO Dep. Order Number DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Portions are illegible in microfiche products. 

Volume II contains papers presented at the following ses- 
sions of the Coal Slurry Combustion and Technology Symposium: 
(1) bench-scale testing; (2) pilot testing; (3) combustion; and (4) rhe- 
ology and characterization. Thirty-three papers have been proc- 
essed for inclusion in the Energy Data Base. (ATT) 


39489 (CONF-830483—Vol.2, pp 659-676) Erosion 
study of Flosonic and Peabody atomizers in a coal liquid mix- 
ture environment. Bennett, A.; Capes, C.E.; Jonasson, K.A.; 
Thayer, W.L.; Whiteway, S.G.; Burrill, K.F.; Zeitz, V. (Na- 
tional Research Council of Canada, Ottawa, Ontario; Scotia 
Liquicoal Ltd., Halifax, Nova Scotia). 1983. NTIS, PC 
A99/MF A0O1. Order Number DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Parallel two hundred hour erosion tests, utilizing 55:30:15/ 
Coal:Oil:Water fuel, on a Flosonic DX3 burner tip containing ce- 
ramic wear parts and on a Peabody burner tip have been completed 
in the Halifax facilities of Scotia Liquicoal Ltd. Costly and complex 
combustion trials were replaced by a fuel recirculating, hot spray 
technique. Comparison of the hot spray Peabody wear rate with 
that observed previously in combustion tests showed the former 
method to be a valid screening technique for evaluating burner tip 
erosion effects of CLM fuels. Based on visual observations of atom- 
ization and relative erosion characteristics the ceramic modified 
Flosonic DX3 shows promise as being a low wear CLM burner tip. 
3 references, 10 figures, 5 tables. 


39490 (CONF-830483—Vol.2, pp 677-691) Atomization 
of coal/methanol and coal/oil slurries. Kim, S.J.; Crowe, 
C.T. (Washington State Univ., Pullman). 1983. NTIS, PC 
A99/MF A0O1. Order Number DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

The combustion process of a coal/oil slurry begins by atom- 
ization of the slurry. This paper is a presentation of results on atom- 
ization of coal/oil and coal/methanol mixtures with a two fluid and 
a wheel atomizer. The slurries consisted of coal/methanol and 
coal/oil mixtures with two different concentrations and two coal 
particle sizes. The volume median diameters of the coal particles, as 
measured by a Coulter counter, were 50 and 130 microns. The oil 
was No. 2 diesel oil. The droplet size was determined by photo- 
graphing the spray and analyzing the photographs to determine 
droplet size and distribution. The results show that the inclusion of 
particles in the liquid (both methanol and diesel oil) does not appre- 
ciably affect the atomized droplet size. The tendency is for the 
slurry droplets to be somewhat smaller than the droplets atomized 
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with the pure liquid. In some instances, one would observe a com- 
plete separation of the coal particles from the liquid. The nominal 
droplet produced by the wheel atomizer was larger than that for 
the two-fluid atomizer and separation of the coal from the fluid was 
not observed. 6 references, 14 figures, 2 tables. 


39491 (CONF-830483—Vol.2, pp ee Effect of coal 
ash content on performance of a CWM-fired boiler. Pan, 
Y.S.; Bellas, Gt; Snedden, R.B.; Wildman, D.J.; Joubert, 
J.1. 1983. NTIS, PC A99/MF AOl. Order Number 
DE84007931. 

From 5. international symposium on coal slurry combustion 
and emeatoay: 7 a FL, USA (25 Apr 1983). 

of parametric tests was conducted to determine the 

stisin cok taal ik daedias on Welee guliidtamer “ines adden 
CWMs containing about 60% coal. Three types of coal - Pittsburgh 
seam coal containing 11.4% ash, a Virginia coal containing 6.9% 
ash, and an Eastern Kentucky coal containing 2.6% ash - were 
evaluated. The CWMs prepared with each coal could be burned at 
carbon conversion efficiencies in excess of 97% using preheated air 
at 500°F. As expected, the amounts of i emissions and 
boiler ash deposition were directly related to the ash content in the 
coals used. 8 references, 6 figures, 11 tables. 


39492 (CONF-830483—Vol.2, pp 718-749) Combustion 
characteristics and air pollution emissions from various coal- 
oil dispersions. Alabaf, J.S. (Univ. of Surrey, Guildford, 
England). 1983. NTIS, PC A99/MF A01. Order Number 
DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Combustion and emissions research on 35% dispersions of 
low, medium and high volatile coals in 950 Redwood second fuel 
oil have been carried out using a low pressure air atomised Stordy- 
Hauck burner in a refractory lined flame tunnel, 3050 mm in length 
and 610 mm internal diameter. Differences between the combustion 
behaviour of these fuels are described. A paper of recent research 
work on combustion characteristics of flame emissions of nitrogen 
and sulphur oxides over a range of excess air from 2% to 30% is 
outlined. Flame burn-out time is increased by the presence of coal 
in the oil, except in the case of the low volatile anthracite, (ow 
reactivity 101 NCB rank coal). The emissions of sulphur oxides are 
reduced, nitrogen oxides are increased, when compared to those 
from the constituent fuel oil. The present paper deals principally 
with NO/sub x/ and SO/sub x/ emissions. Measured NO concen- 
trations in the flue gas were found to be higher than would be ex- 
pected from equilibrium calculations at those temperatures. The 
SO, and SOs concentrations agreed with those which would be ex- 
pected at flue gas temperatures. The chemical pathway has been 
developed to explain the differences between NO formation from 
atmospheric nitrogen, chemically bound fuel nitrogen and prompt 
NO, during the combustion process. Electronic and optical micro- 
scopic investigations on the char particles throw light on the possi- 
ble reasons for the combustion difference, and a combustion mecha- 
nism is proposed. 11 references, 11 figures. 


39493 (CONF-830483—Vol.2, pp 750-755) SO/sub x/ 


and solids burden sampling p: Alabaf, J.S. (Univ. of 
Surrey, Guildford, England). 1983. NTIS, PC A99/MF 
A01. Order Number DE84007931. 

From 5. international symposium on coal slurry combustion 
and wae Tampa, FL, USA (25 Apr 1983). 

An electrically heated sampling probe with a stainless steel 
water-cooled jacket is described. This probe was designed to ensure 
that the sample gas stream was always maintained above the dew- 
point of sulfuric acid which is the first to condense. The solids 
burden of the combustion chambers flue gases was measured for 
various coal-oil dispersions and constituent fuel oil over a range of 
excess air 2 to 30% using sintered bronze filters housed in this 
probe. This proved to be the most reliable of all methods which are 


available for sampling flue gases at elevated temperatures. 3 refer-' 


ences, 2 figures. 


39494 (CONF-830483—Vol.2, 151-714) Coal slurry 
characteristics of bituminous and Korean anthracite. 

D.C.; Cho, S.H.; Kang, S.K.; Shin, D.H. 1983. NTIS, PC 
A99/MF AOl. Order Number DE84007931. 
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From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

In order to study the utilization of domestic anthracite and 
reduction of the dependency on oil, research and development 
work for the application of imported bituminous coal and domestic 
anthracite as COM or CWM for industrial oil fired boilers and fur- 
naces has been carried out at the Korean Institute of Energy and 
Resources since 1981. Using anthracite with high ash content the 
deashing process development work was also conducted. Research 
work included the following: (1) wet grinding for preparation of 
coal slurry; (2) development of stabilizing agents for CWM and 
COM; (3) additives for enhancing the coal contents in CWM; (4) 
flow characteristics of the slurry; (5) deashing of coal by spherical 
oil agglomeration; (6) COM combustion test in tunnel furnace; (7) 
economic analysis of COM in Korea using imported bituminous 
COM and deashed Korean anthracite COM. The results of combus- 
tion of the deashed anthracite COM showed that it could be atom- 
ized and burned as well as bituminous COM. Since heavy oil price 
is high in Korea, it was shown that COM would be attractive eco- 
nomically in Korea. 4 references, 7 figures, 3 tables. 


39495 feng i 2, pp 842-871) Recent study 
on highly loaded coal water slurry. Nakabayashi, Yasuyuki; 
Sato, Noboru; Fujii, Kenichi; Takao, Shoichi; Suzuki, 
Nitaro. 1983. NTIS, PC A99/MF AOl1. Order Number 
DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Bench scale test of coal-water mixture (CWM) preparation 
and small-scale comparative combustion test of CWM and pulver- 
ized coal (PC) are presented. The general conclusion of the bench- 
scale test is that the properties of CWM seem to depend greatly on 
the properties of coal from which it is prepared, especially the 
degree of coalification conclusions of the combustion test of COW 
and PC are presented under the following headings: (1) characteris- 
tics common to both CWM firing and PC firing; (2) characteristics 
of CWM firing compared to PC firing; (3) effect of CWM proper- 
ties; and (4) comparison of experimental C% with that of predicted. 
6 references, 17 figures, 5 tables. 


39496 (CONF-830483—Vol.2, pp 872-896) Coal slurry 
fuels; moving toward commercial utilization. Maier, G.A.; 
Barrett, R.E.; Rising, B.W.; Giammar, R.D. (Florida Power 
and Light Co., Juno Beach; Battelle Columbus Labs., OH). 
1983. NTIS, PC A99/MF AOl. Order Number 
DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Florida Power and Light Company (FPL) has drawn the 
following conclusions from experience to date: (1) coal-water mix- 
ture (CWM) fuels are readily combustible; (2) fuels can be pro- 
duced which exhibit acceptable handling and storage properties; (3) 
preliminary economics appear attractive, however more refinement 
is needed; (4) no significant advances in hardware technology are 
needed to produce CWM on a utility scale; (5) advanced coal 
cleaning concepts may take longer to commercialize than CWM 
fuel, therefore, CWM will likely go through several generations of 
evolution; and (6) a large scale demonstration of CWM< fuel in an 
oil-design utility boiler is needed to resolve all technical and eco- 
nomic issues. The FPL staff is optimistic about the potential of 
CWM as a near term alternative to No. 6 fuel oil, and plans to con- 
tinue a thorough investigation of the remaining technical and eco- 
nomic issues. However, some questions can only be answered by a 
full scale utility demonstration. FPL is currently exploring the pos- 
siblility of conducting a full scale, 400 MW demonstration, most 
likely at the Sanford plant. The costs and technical requirements of 
such a demonstration are being scoped. Data from this study is re- 
quired before decisions regarding a demonstration can be made. 
Should a full scale demonstration prove successful, and the eco- 
nomics of CWM firing continue to look attractive, FPL would 
adapt CWM as a commercial alternative fuel for appropriate units. 
10 references, 5 figures, 2 tables. 











39497 (CONF-830483—Vol.2, pp 897-923) Comparison 
of coal conversion alternatives. Kimel, E.; Kurtzrock, R. 
(Burns and Roe, Inc., Oradell, NJ). 1983. NTIS, PC A99/ 
MF AOl1. Order Number DE84007931. Contract AC22- 
80PC30283. 


From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 
Under the auspices of the US Department of Energy, Pitts- 


burgh Energy Technology Center, a study was performed on three 
large utility installations to assess the technical feasibility and eco- 
nomics of converting the boilers from oil to either pulverized coal 
(PC) or to CWM firing. The three boilers selected for the study 
consists of a B and W Universal pressure boiler at Jacksonville 
Electric Authority's (JEA) Northside Unit 1 rated 275 MW, a CE 
tangential fixed boiler at United Illuminating Co.’s New Haven 
Harbon Unit 1 rated 460 MW and a Riely Stoker box type boiler at 
JEA’s Northside Unit 3 rated 518 MW. The results of the study for 
Northside Unit 3 are discussed in this paper. The study was per- 
formed by Burns and Roe, Inc. with assistance from Riley Stoker 
on boiler performance evaluation. The paper discusses: (1) steam 
generator modifications and performance for pulverized coal (PC) 
firing; (2) steam generator modifications for coal-water mixture 
(CWM) firing; (3) plant modifications and additions for coal firing; 
(4) plant modifications and additions for CWM firing; and (5) con- 
version costs and economics. The general conclusion is that conver- 
sion to either PC or CWM yields considerable economic benefits 
when compared with oil firing or addition of a new coal-fired 
boiler. 9 figures, 6 tables. 


39498 (CONF-830483— Vol. - pp 924-945) Examination 
of the behaviour and structure of single droplets of coal-oil 
fuels during combustion. Lapwood, K.J.; Street, P.J.; Moles, 
F.D. (Univ. of Surrey, England; Central Electricity Gener- 
ating Board, Southampton). 1983. NTIS, PC A99/MF AO1. 
Order Number DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

The size and of the c resulting from the combus- 
tion of coal-oil fuels is influenced by the rank of the coal present. 
Two extremes of structures have been identified: loosely agglomer- 
ated (partially fused) chars formed from high and low rank coals 
and similar in size to the original droplets; and swollen, well-fused 
spheres formed from mid-rank coals. The structures produced influ- 
ence the rate and mechanism of burnout. The partially fused type 
possesses a relatively high available surface-to-mass ratio and frag- 
ments during combustion. The well-fused type has a lower avail- 
able surface since oxidant gas has to diffuse through the internal 
spaces of the particles to react internally. This burns at near-con- 
stant diameter. Any advantages in short burnout times which might 
have been expected from fine grinding are largely negated by parti- 
cle fusion. The chars from low rank coal-oil fuels (801 to 902) have 
the highest rates of reaction. The structure and size of the ash pro- 
duced is dependent less on chemical composition than on the fusion 
behaviour (and hence the rank) of the coal present. Broadly speak- 
ing, well-fused chars tend to form large well-fused ash particles 
which may give rise to furnace slagging problems although they 
should be amenable to conventional flue gas cleaning measures. 
The present study does not encourage the belief that addition of 


water to a coal-oil fuel wili result in drop shattering. 20 references, 
10 figures, 3 tables. 


39499 (CONF-830483—Vol.2, pp 949-971) Size distribu- 
tion, density and yield of carbon particles generated in coal- 
oil slurry flames. Cossee, R.P.; Hedley, A.B. (Univ. of Shef- 
field, Ex England). 1983. NTIS, PC A99/MF AOl. Order 
Number DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

This paper reports on measurements of the quality of un- 
burnt carbon and the size distribution and density of char particles 
produced after devolatilisation and partial combustion of coal-oil 
slurry sprays. In a previous publication by the authors the above 
parameters were shown to be important considerations when at- 
tempting to predict the carbon burn-out rates of slurry-type fuels. 
Char particles were collected from coal-oil slurry flames at a prede- 
termined point in the furnace where essentially no further oxidation 
of solid carbon occurred, and size distributions and densities of the 
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extracted char particles were subsequently measured using a tech- 


significant increase in the size of the char particles pro- 

duced, accompanied by a decrease in particle density; it was appar- 

ent that particle agglomeration was increased, with a simultaneous 

increase in the degree of swelling. Fuel composition and combus- 

tion air-fuel ratio also had an effect, however, no significant change 

was observed when fuel temperature was slightly reduced. The the- 

oretical burn-out of some experimentally determined char size dis- 

tributions was calculated to illustrate the potential effect of a 

change in atomising air flow rate on combustion efficiency. 11 ref- 
erences, 10 figures, 9 tables. 


39500 (CONF-830483—Vol.2, pp 973-999) Coal-water 
mixture laboratory combustion studies. Germane, G-J.; 
Smoot, L.D.; Diehl, S.P.; Richardson, K.H.; Rawlins, D.C. 
Young Univ., Provo, UT). 1983. NTIS, PC A99/ 
MF AOl. Order Number DE84007931. Contract FG22- 
80PC30306. 
From 5. international symposium on coal slurry combustion 
ee eee 1983). 


This paper presents scale coal-water 


tailed local measurements of coal burnout and pollutant formation 
to gain further understanding of CWM combustion processes. 11 
references, 13 figures, 6 tables. 


39501 oe ae pp 1023-1037) —_ 
tion and fuel characterization of coal-water mixtures. Har 
grove, M.J.; Levasseur, A.A.; Davis, BE. (Combustion En- 
gineering, Inc., Windsor, CT: Gulf Research and Develop- 
ment Co., Harmarville, PA). 1983. NTIS, PC A99/MF 
AOl. Order Number DE84007931. 

From 5. international symposium on coal slurry combustion 
ee Apr 1983). 

rath mie a the Department of Energy 

on wuainammentaaeemeaameame 
cient data on coal-water mixture (CWM) chemical, physical, and 
combustion properties to assess the potential for commercial use in 
furnaces designed for oil firing. The test program concentrates on 
two major areas of CWM utilization: combustion behavior/burner 
modification; and performance characteristics/unit derating and 
availability. The program has been separated into six subtasks: (1) 
CWM selection and preparation (coal acquisition and screening 
pee db-enthenr thin ere pi liarrbncasend 3 pase ds see 
scale characterization and screening test; (3) CWM preparation and 


test slurry supply; (4) combustion evaluation/atomization and 


gram has been structured in a sequence so that each task will use 
knowledge gained during the preceeding task. It is believed that the 
use of beneficiation will be critical to the successful development of 
CWMs. During the CWM selection and preparation, an in-depth 
evaluation of the washing characteristics of selected coals will be 
conducted to provide the required data for technical and economic 
assessment of the fuel’s potential for CWM use. Tasks 1 and 2 will 
address the selection of CWMs to be studied during the large-scale 
full-scale laboratory testing will be conducted. Combustion evalua- 
tions and performance testing (Tasks 4 and 5) will be performed 
separately and conducted in parallel. Most of the testing will be 
completed within three years. 7 figures, 1 table. 


39502 (CONF-830483—Vol.2, PP. 1070-1090) Ignition 

characteristics of coal/water slurries. A K.C.; Pai Ver- 

neker, V.R.; Gettinger, G.; Moudgi -M.; Shah, D.O. 

ae of Florida, Gainesville) 1 1983. NTIS, PC A99/MF 
AOl1. Order Number DE84007931 
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From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Ignition characteristics of coal/water slurries have been in- 
vestigated under dynamic heating conditions by employing Differ- 
ential Thermal Analysis technique. It is seen that the ignition tem- 
peratures of coal water slurries are lower than coal powder and 
critical mass for ignition of slurry is far lower than coal. Kinetic 
parameters of ignition of coal and coal/water slurries have been 
evaluated by appropriate heat balance equations, applicable to 
DTA sample environment. Using the kinetic parameters evaluated 
and physical properties of coal, critical diameters and critical mass 
have been predicted by thermal ignition theory. The relative in- 
crease in effective surface area of coal, after evaporation of water 
from the slurry appears to be responsible for the increased reactiv- 
ity of slurry towards heterogeneous coal-O, reaction. This factor 
was experimentally confirmed and has been incorporated in the 
theory. Kinetic analysis also indicated the higher reactivity of coal 
dried from slurry. As a result, the mechanism of ignition of slurry 
and coal appears to be essentially the same and only apparent rates 
are higher for coal slurries, suggested to be due to larger surface 
area and porosity of coal surface. 13 references, 2 figures, 1 table. 


39503 (CONF-830483—Vol.2, pp 1092-1107) Experi- 
mental study on vaporization, agglomeration and combustion 
of coal/water slurry droplets. Cen, K.; Xie, M.; Ni, M.; Cao, 
X.; Yuan, Z.; Huang, G.; Lu, C.; Lu, D.; Chen, Y. (Zhe- 
jiang Univ., Hangzhou, China). 1983. NTIS, PC A99/MF 
A01. Order Number DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

In a previous paper of the authors some experimental results 
about combustion properties of coal-water slurry (CWS) were re- 
ported. It was pointed out that under high environmental tempera- 
ture the CWS droplets made of caking coal would form porous ag- 
glomerates, of which the burning process could be divided into 
three a little overlapping stages, i.ec., water evaporation, devolatili- 
zation and residue coke combustion. In this paper some detailed in- 
formation about these stages are reported. Then a brief discussion 
on the technological method of burning CWS in the fluidized bed 
combustor is presented. 2 references, 7 figures, 1 table. 


39504 (CONF-830483—Vol.2, pp 1182-1203) Coal/water 
slurry rotating cup atomization. Marnicio, R.J.; Sommer, 
H.T. (Carnegie-Mellon Univ., Pittsburgh, PA). 1983. NTIS, 
PC A99/MF A0O1. Order Number DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

A rotary cup atomizer design for coal/water slurries is ex- 
amined which provides for continuous centrifugal separation of the 
coal and water while effectively preparing the mixture for droplet 
break-up and combustion. A literature review of rotary atomization 
and centrifugal flow regimes has identified a number of design and 
operational variables and flow parameters determinate to the effec- 
tiveness of the rotary atomization system. The fluid density and vis- 
cosity were also found to directly influence the cup internal flow 
regime. In recognition of the importance of this flow regime to 
both centrifugal separation and atomization, an extensive effort was 
undertaken to define the limits to predictive capability based on 
theory. The early theoretical work of Hinze and Milborn (Hinze, 
J.O. and H. Milborn, Atomization of Liquids by Means of a Rotat- 
ing Cup, J. Applied Mech., 17, June, 145-153, 1950), which ad- 
dressed the flow within a rotary cup for a homogeneous liquid, was 
critically reviewed. The present analysis was developed from the 
spherical coordinate Navier-Stokes equations of motion for a con- 
stant property fluid. Following an order of magnitude analysis of 
the Navier-Stokes terms, a second order differential equation for 
the radial velocity was obtained which incorporated the effects of 
gravity and was less constrained by the geometrical thin film ap- 
proximations. The velocity expression was subject to the boundary 
conditions of no slip at the cup wall and no shear at the film's free 
surface. Analytical expressions were developed for the film thick- 
ness, surface and mean velocities, and velocity profile. The perti- 
nence of the six parameters recognized by Hinze and Milborn was 
confirmed and the cup’s orientation with respect to gravity was 
also found to be influential under certain conditions. 24 references, 
9 figures. 
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39505 (CONF-830483—Vol.2, pp 15p, Paper 1) Per- 
formance characterizations of an atmospheric pressure com- 
bustor for ultra-clean coal water mixtures. Waltermire, D.M.; 
Grimm, U.; Anderson, R.J. (Dept. of Energy, Morgantown, 
WV). 1983. NTIS, PC A99/MF A0Ol. Order Number 
DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

The United States Department of Energy (DOE) has initiat- 
ed a program to investigate the potential for coal water mixtures to 
serve as direct substitutes in combustion processes for liquid petro- 
leum and natural gas. As a part of this overall DOE effort, Mor- 
gantown Energy Technology Center (METC) is investigating the 
feasibility for the combustion of ultra-clean coal water mixtures 
(UCCWM's) in gas turbines. A necessary goal of this program is to 
develop an understanding of the chemistry of the products of com- 
bustion (POC) of UCCWM’s. Both experimental and modeling ef- 
forts are in progress to investigate POC chemistry. Based on these 
results, specifications for a UCCWM turbine fuel can be developed. 
Initial tests to characterize the POC from UCCWM were per- 
formed in an atmospheric combustion rig due to the present limited 
availability of UCCWM’s and ease of POC sampling at low pres- 
sure. This pilot-scale experimental combustion rig configured to 
provide high degree of combustion efficiency was designed and 
constructed at METC to simulate the primary characteristics of 
combustion in a gas turbine combustor. The characterization of 
POC from UCCWM’'s was accomplished by on-line and extractive 
techniques. These measurements include gas composition, alkali 
levels, POC particle mass loading and size distribution, and com- 
plete chemical and physical characterization of the POC particles. 
A POC slip stream taken isokinetically from a plug flow region im- 
mediately downstream of the combustion zone provided the neces- 
sary samples for analysis. In addition, a water-cooled probe provid- 
ed particulate and gaseous samples from various locations within 
the combustion zone. These data provide information on the rate of 
particle burnout and uniformity of combustion within the flame. 
POC data generated from this combustion rig and the general 
impact of the turbine performance are presented in this paper. 6 fig- 
ures, 4 tables. 


39506 (CONF-830483—Vol.2, pp 14p, Paper 2) Deter- 
minations of coal water mixture properties for predictions of 
products of combustion characteristics. Romanosky, R.R. Jr.; 
Kovach, J.J.; Anderson, R.J. (Dept. of Energy, Morgan- 
town, WV). 1983. NTIS, PC A99/MF AO1. Order Number 
DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

The United States Department of Energy (DOE) has initiat- 
ed a program to investigate the potential for coal water mixtures 
(CWM's) to serve as direct substitutes in combustion processes for 
liquid petroleum and natural gas. As a part of this overall DOE 
effort, Morgantown Energy Technology Center is investigating the 
feasibility for the combustion of ultra-clean coal water mixtures 
(UCCWM'’s) in gas turbines. A necessary goal of this program is to 
develop an understanding of the chemistry of the products of com- 
bustion (POC) of UCCWM’s. Both experimental and modeling ef- 
forts are in progress to investigate POC chemistry. Based on these 
results, specifications for a UCCWM turbine fuel can be developed. 
In support of the modeling and experimental efforts, detailed char- 
acterization studies of coal, CWM’s, and UCCWM’s have been con- 
ducted to quantify levels and the distribution of minerals and trace 
elements. An analytical scheme has been developed for the detailed 
analysis of these feed fuels for input to the modeling programs for 
prediction of UCCWM products of combustion. The extensive 
chemical and physical analysis of CWM’s includes determinations 
of percent water, ultimate and proximate analysis of the coal, ele- 
mental and compositional analysis of low-temperature ash of coal, 
heating values of CWM, viscosity, and coal particle size distribu- 
tions. Similar analysis of samples of ash from the POC have al- 
lowed comparisons of composition and evaluations of the change in 
ash composition during combustion. The results of this study indi- 
cate that the detailed characterization of the CWM/UCCWM will 
supply the data necessary to analyze the products of combustion. 
The microanalytical techniques have sufficient precision and accu- 
racy when compared to standard methods. These techniques have 











been developed to analyze the samples for the key parameters nec- 
essary to support the modeling of the combustion processes. 8 ref- 
erences, 1 figure, 7 tables. 


dure for the evaluation of the combustion performance 
coal-water slurries. Payne, R.; Chen, S.L.; Richter, W.; Wil- 
born, J. (Energy and Environmental Research Corp., Irvine, 
CA; Southern Califorina Edison Co., Rosemead, CA). 1983. 
NTIS, PC A99/MF AO1. Order Number DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

A procedure for the evaluation of the combustion perform- 
ance of alternate fuels has been developed. The procedure is based 
on small-scale experimental testing, but includes a step whereby ex- 
perimental data is related to full-scale boiler performance through 
the application of an analytical furnace heat transfer model. The ap- 
plication of the procedure and its potential usefulness in screening 
fuels for eventual boiler conversion has been illustrated for two dif- 
ferent coal-water slurries. The small-scale combustion test data has 
indicated that coal-water slurries can be successfully burned with 
high-carbon conversion efficiencies, but that there are substantial 
differences between different fuels. There appeared also to be a 
storage time limit for both of the CWS fuels tested, and for one 
fuel this was no more than three months. Combustion performance 
was found to be strongly dependent on atomizer performance, and 
difficulties were encountered in achieving good atomization. This 
would indicate a need for further CWS atomizer development, or 
the acceptance of an increased energy penalty for higher than 
normal atomizing fluid-to-fuel mass ratios. Perhaps the most signifi- 
cant limitation in the application of CWS fuels to oil- or gas-fired 
boilers is the behavior of the ash and the possiblity to experience 
slagging and fouling of heat transfer surfaces. While experimental 
measurements were unable to quantify ash deposition tendencies, 
the boiler performance model would indicate that some problems 
can be anticipated for both fuels at full load. Cleaning to reduce the 
ash content of coals used in CWS preparation will decrease the rate 
of deposit formation, but will not change the basic characteristics 
of the ash and its tendency to be troublesome. 4 references, 10 fig- 
ures, 3 tables. 


39507  (CONF-830483—Vol.2, pp 19p, Paper 3) Proce- 


39508 (CONF-830483—Vol.2, pp 29p, a 4) Coal- 
methanol mixture combustion tests with coals of different 
ranks. Pan, Y.S.; Bellas, G.T.; ‘iain R.B.; Sadia J.1. 
1983. NTIS, PC A99/MF AOl. Order Number 
DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

A series of coal-methanol mixture tests has been conducted 
in PETC’s 100-hp firetube boiler to determine the maximum level 
of water that can be tolerated in the fuel mixture while still main- 
taining a stable flame using ambient-temperature or minimally pre- 
heated combustion air. Combustion tests at full boiler load have 
demonstrated that CMMs containing 46 to 55% coal, depending on 
coal rank, and 27 to 40% water could be fired without preheating 
the combustion air. Higher carbon conversion efficiencies were ob- 
tained with CMMs prepared with lower rank coals - Montana sub- 
bituminous and Texas lignite - than with CMMs prepared with 
Pittsburgh seam bituminous coal. 7 references, 8 figures, 14 tables. 


39509 (CONF-830807—, pp 561-564) Combustion of an- 
thracites and low grade bituminous coals. Hao, L. (Tsinghua 
Univ., Beijing, China). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

In this paper, the problems and limitations of using local low 
grade bituminous coals and anthracites in Chinese utility boilers are 
introduced. Methods for improving their ignition and flame stabili- 
zation are listed. Several typical low rank bituminous coals and an- 
thracites are selected and their specific surfaces and densities are 
determined. The DTA and TGA curves of these coals are also 
given. From these the combustion characteristics of these coals are 
estimated and examples are given. Finally, the extent of coal ranks 
used in Chinese utility boilers is given on a graph. 3 references, 7 
figures, 2 tables. 
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39510 (CONF-830807—, pp 565-566) Combustion of in- 
dividual coal particles. Anderson, R.J.; Kovach, J.J. 
of Energy, Morgantown, WV). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The United States Department of Energy has initiated a pro- 
gram to investigate the potential for coal water mixtures to serve as 
direct substitutes in combustion processes for liquid petroleum and 
natural gas. As a part of this overall DOE effort, Morgantown 
Energy Technology Center is investigating the feasibility for the 
combustion of ultra-clean coal water mixtures (UCCWM’s) in gas 
turbines. A necessary goal of this program is to develop an under- 
standing of the chemistry of the products of combustion (POC) of 
UCCWM’s. Both experimental and modeling efforts are in progress 
to investigate POC chemistry. Based on these results, specifications 
for a UCCWM turbine fuel can be developed. Primary concerns for 
the combustion of UCCWM’s in a gas turbine involve the complete 
combustion of the coal particles within the available residence time 
of the turbine combustor and the presence of alkalis which are rec- 
ognized to promote corrosion and may well cause deposition. A set 
of laboratory combustion experiments has been performed to ad- 
dress both of these issues. The tests involve the measurement of the 
size of coal particles at various locations within a flame, the aver- 
age combustion efficiency of the coal particles, and the release of 
vapor-phase alkali within the flame. The size of the coal particles at 
various locations within the flame has been measured with laser- 
based optical particle monitors. The detection of specific alkali 
levels in the flame has been based on the technique of flame emis- 
sion spectroscopy. The results of these experiments are providing 
positive indications concerning the potential for combustion of 
UCCWM’'s in a gas turbine. 


39511 (CONF-830807—, pp 567-570) Thermal analysis 
of disperse systems from solid and liquid fuels. Ruschev, 
D.D.; Atanasov, O.G. i Inst. of Chemical Tech. 
Sofia, Bulgaria). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 a 1983). 

Differential-thermal and thermogravimetric research of vari- 
ous liquid and solid fuels and their dispersed systems have been car- 
ried out. The characteristics of DTA-curves of those systems is de- 
termined by the liquid phase and hardly depends on the kind, com- 
position and quantity of added solid fuels. It has been established 
that activation energy of thermal destruction of the investigated 
COM varies from 7.8 to 16.9 kcal/mol. 7 references, 2 figures, 2 
tables. 


39512 (CONF-830807—, pp 575-578) Combustion kinet- 
ics of flash p chars. Hamor, R.J.; Young, B.C. 
(CSIRO Div. of Fossil Fuels, North Ryde, Australia). 1983. 
NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

This paper reports new data on the combustion kinetics of 
chars produced by the flash pyrolysis of Millmerran and Wandoan 
sub-bituminous coals from Queensland, and compares the reactivi- 
ties of these materials with the reactivities of other chars and petro- 
leum coke. The rectivities at 1000 K of chars produced by the py- 
rolysis of Millmerran coal decrease with increasing pyrolysis tem- 
perature. The activation energies of the reaction of the chars with 
oxygen increase with increasing pyrolysis temperature. Wandoan 
char is about twice as reactive at 1000 K as Millmerran char. The 
chars from Millmerran coal are at least three times as reactive as 
petroleum coke but have similar reactivities to those of chars from 
a brown and a bituminous coal, and to those of anthracites and se- 
mianthracites. Millmerran and Wandoan char show an order of re- 
action to oxygen of 0.5, in common with petroleum coke and 
brown coal char. The observed values of activation energy (~ 20 
kcal/mole) and the observed reduction in particle size and density 
with burn-off are consistent with burning rate control by the com- 
bined effects of pore diffusion and chemical reaction. This conclu- 
sion is in line with determinations for similarly-sized chars and coke 
burning over the same temperature range (Smith, 1983). 8 refer- 
ences, 2 figures, 2 tables. 
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39513 (CONF-830807—, pp 583-586) Interpreting spa- 
tially-resolved conversions and two-color single particle tem- 
peratures for burning poly-disperse pulverized fuel streams. 
Niksa, S.; Mitchell, R.E. (Sandia National Labs., Livermore, 
CA). 1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Even in a one-dimensional flow field, temperatures and con- 
versions for burning pulverized fuel particles at a fixed position are 
broadly distributed. Determining the burning rates from mean 
values neglects shifts in the rate-limiting mechanism for different 
sizes as well as the acute sensitivity of the kinetic parameters to 
temperature. For typical size distributions, the temperatures may be 
dispersed over several hundred degrees. Mean values for the meas- 
ured temperature and conversion distributions, weighted by the 
number and mass distributions of size, respectively, illustrate the 
sensitivity to the rate mechanisms in the burning model and system- 
dependent detection limits, but the associated mean burning rate is 
still ambiguous. Assigning the kinetic parameters for all sizes simul- 
taneously from the temperature, conversion, and size distributions 
recognizes the implicit coupling among these factors. 3 references, 
4 figures. 


39514 (CONF-830807—, pp 587-590) Influence of coal 
composition on the vaporization of SiQ2., CaO, and — 
during pulverized coal combustion. Quann, R.J.; Neville, M bs 
Sarofim, A.F. (Massachusetts Inst. of Tech., cae. 
1983. NTIS, PC A99. Order Number DE84010399. 
From International conference on coal science; Pittsburgn, 
PA, USA (15 — “es 
Many factors influence the vaporization of the mineral con- 
stitutents in coal. For refractory oxides the vaporization can be ade- 
quately modeled by assuming that the reactions given by Eq. 1 is at 
equilibrium. From the model, and the supporting experimental re- 
sults,- vaporization is increased with increases in temperature and 
“dispersion of the elements in the coal, and decreases in CO2 and 
particle diameter. The interaction of mineral inclusions, at least 
CaO, MgO, and SiOz do not seem to have a major influence on 
vaporization. We have previously shown that the formation of the 
submicron ash was strongly dependent on combustion temperature, 
on the degree of dispersion of the elements in the coal, whether 
present in a molecular state or as micron-size mineral inclusion, and 
to particle diameter raised to a power ranging from one to two. 
These results could be correlated by a model (Quann and Sarofim, 
1982) that assumes that volatile suboxide or metal vapors (SiO, Mg, 
Ca) are generated by the reduction of refractory metal oxides via 
the reaction MO/sub x/ + CO = M(v) + CO (1). This reaction 
is further assumed to be at equilibrium and to be occurring only 
within char particles because of the locally reducing condition. The 
CO is generated by the oxidation of carbon. 7 references, 3 figures, 
2 tables. 


39515 (CONF-830807—, pp 599-602) Combustion effi- 
ciency and petrographic properties. Vleeskens, J.M. (Nether- 
lands Energy Research Foundation, Petten). 1983. NTIS, 
PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The economy of coal combustion processes depends heavily 
on the conversion of the fuel. Whereas the heat of combustion is an 
intrinsic material property, the combustion efficiency is not. The ef- 
ficiency, E, depends on the combustor, coal, and process param- 
eters. The coal properties required to obtain maximum conversion 
have to be specified for the given process conditions. Fluidized bed 
combustion requires rapid conversion of individual particles and a 
low concentration of fines. The carry-over of such fines is the limit- 
ing factor to efficient combustion. During the process the coal and 
char particles undergo profound changes by chemical and physical 
degradation. Some authors suppose that at temperatures typical for 
fluid bed combustion the reaction rate is limited by diffusion. Other 
authors conclude from kinetic experiments that lignite burns under 
diffusion control, but that less reactive coals burn very close to ki- 
netic control. This paper reports on correlations between coal prop- 
erties and fluid bed combustion efficiency. Particular attention has 
been given to possible correlations of E with rank and inertinite 
content. Rank, as measured by V-reflectance,and inertinite content 
have been proposed as main parameters in the revised international 


classification system. It seems a reasonable approach to include 
these characteristics in an evaluation of combustion performance. 
Chemical and petrographic analysis methods are equally well suited 
to predict the relative combustion efficiency of coals in a fluidized 
bed process. The interpretation of chemical results may be mislead- 
ing, however, without previous microscopic observation. 8 refer- 
ences, 2 figures, 1 table. 


39516 (CONF-830807—, pp 603-605) Structure of ag- 
glomerates of coal-oil slurries generated under furnace condi- 
tions. Kennedy, L.A.; Hwang, L.K. (State Univ. of New 
York, Buffalo). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The present study re-emphasizes some earlier results and de- 
termines the level of concentration of heavy oil needed to alter the 
structure of the agglomerates which are formed. For light oil-coal 
COM, the agglomerates resulting from the evaporation of spray 
droplets form a rigid solid structure. The surface of this agglomer- 
ate consists of very fine unreacted coal particles ((O(Sum)). The 
coal initially used in the slurry was 200 mesh (0(75ym)) and these 
larger unreacted coal particles were found in the center. The ag- 
glomerate structure characteristic as a function of heavy NO. 6 oil 
and coal concentration in the initial slurry mixture was examined. It 
was found that the concentration of No. 6 oil required to result in a 
shell structure agglomerate is approximately linear with the concen- 
tration of coal particles in the slurry. This results from three com- 
peting factors: (1) the coal particles tend to combine with each 
other due to various adhesive forces; (2) the No. 6 oil serves as a 
binder and a viscous frame on which the coal particles can adhere 
and bind together to form a shell; (3) the void space inside the shell 
is formed due to No. 2 oil evaporating and percolating through the 
more viscous shell. For larger concentrations of coal, a higher con- 
centration of No. 6 oil is required. The ratio of No. 6 oil concentra- 
tion to that of coal needed for shell formation is approximately 1.5. 
The shell structure aggregates burn like No. 6 oil whereas the solid 
aggregates formed from a light oil slurry burn much more slowly. 5 
references, 3 figures. (LTN) 


39517 (CONF-830807—, pp 606-609) Neat coal, slurry 
coal, coal liquid, and coal syngas combustion data bank. Reu- 
ther, J.J.; Cheng, L.; Daley, R.D.; Jack, S.T.; Kim, H.T.; 
Lima, J.G.H.; Logan, R.G.; Ogunsola, O.I.; Smouse, S.M.; 
Taylor, P.H. (Pennsylvania State Univ., University Park). 
1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

With recent decisions to temporarily delay or even cancel 
coal conversion scenarios involving liquefaction and gasification - 
because of unexpected surpluses in petroleum oils and natural gas - 
the direct combustion of pulverized coal and of coal-bearing slurry 
fuels has taken on increased and timely importance because of their 
superior price advantages compared to natural oils and gases. Thus, 
it is now rather imperative to begin to systematize, and unify with 
dispatch, past and present experience and knowledge on neat and 
slurry pulverized coal combustion so that the conversion of coal- 
capable, and more importantly, oil-capable, units to domestically 
available solid or slurry fuels becomes less problematic. Because of 
the very real possibility that the situation described in opening this 
paragraph could reverse itself at any time, there is a continuing 
need to bench-mark coal and coal-slurry combustion performance 
characteristics with coal-derived liquids and gases. This paper high- 
lights some of the recent accomplishments of a comprehensive, sys- 
tematic, and critical literature review and experimental program un- 
derway at The Pennsylvania State University Fuels and Combus- 
tion Laboratory (PSU-FCL). It constitutes major efforts to study 
coal and coal-derivative combustion phenomena and how the com- 
positional properties of a wide spectrum of fuels and combustor op- 
erating conditions and configurations determine physicochemical 
flame behavior, notably combustibility, the composite for ignition, 
reaction, and burnout times and temperatures, and pollution poten- 
tial, notably NOX. The publications resulting from the PSU-FCL 
constitute a combustion data bank. 11 references. 





39518 (CONF-830807—, pp 610-613) SO; concentrations 
in pressurized fluidized bed combustcrs - measurements and 
mechanisms. Burdett, N.A.; Hotchkiss, R.C.; Squires, R.T. 
(Central Electricity Generating Board, Sou thampton, Eng- 
land). 1983. NTIS, PC A99. Gator Nauher DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The work in this paper was undertaken to ascertain 
if SOs formation is likely to impose any design or operating con- 
straints on pressurized fluidized bed (p.f.b.) combined cycle units 
for electricity generation. Potentially susceptible parts of the plant 
are the gas turbine, (where significant [SOs] could exacerbate depo- 
sition/corrosion of the blades by coal-derived alkalis), and the 
cooler back-end of the waste heat recovery plant (which may suffer 
enhanced corrosion through the condensation of sulfuric acid). 
There is also the possibility of environmental problems such as the 
emission of acidic agglomerates or increases in plume opacity. The 
mechanisms of SOQ; production and removal in p.f.b.c. are dis- 
cussed, together with some experimental data obtained by the au- 
thors on a 6 bar plant operated by the National Coal Board (NCB). 
It is evident from the experiments that, under normal operating 
conditions, the level of SOs is determined by the balance of two 
opposing forces but that this balance may be upset by changes in 
operating conditions leading to the production of potentially dam- 
aging levels of acid. In order to prevent this occurrence of a com- 
mercial plant, it is essential to comprehend the factors involved 
such that adequate designs and operational procedures may be 
evolved. 6 references, 3 figures. 


39519 (CONF-830807—, pp 614-617) Combustion of 
COM with alkaline acetate additives. Rising, B.W.; Hazard, 
H.R. (Battelle, Columbus Labs., OH). 1983. NTIS, PC A99. 
Order Number DE84010399. Contract ACO07-761D01570. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

This paper describes research in which two additives, 
barium acetate and calcium acetate, were incorporated into a coal- 
oil mixture (COM) and a heavy fuel oil for sulfur capture. These 
additives had been developed previously by Hague International, 
who injected them as aqueous solutions emulsified with Coal-Oil 
Mixtures for firing a slot furnace for forging operations. With the 
moderate temperature conditions of the slot furnace, and the fine 
dispersion resulting from evaporation of an aqueous solution, Hague 
reported excellent sulfur capture. The objective of the present re- 
search was to explore the use of these additives under conditions 
simulating those in an industrial boiler. These include a relatively 
high furnace temperature and a moderate amount of excess air. 
Under these conditions, barium acetate proved to be an effective 
SO, sorbent. At a Ba/S mol ratio of 3, a 67 percent SO2 reduction 
was observed for COM; a 77 percent reduction was observed for 
No. 6 oil at the same firing rate. Flyash emission increased as the 
Ba/S mol ratio increased. Also, as the Ba/S mol ratio increased 
from 1 to 3 the quantity of soluble barium compounds in the COM 
flyash decreased. Increased fuel firing rates produced decreased 
sulfur capture at a fixed barium/sulfur ratio with No. 6 fuel oil. The 
decreased sulfur capture is coupled to increased combustion zone 
temperatures and decreased residence time. When barium acetate 
was used all flyash samples contained toxic soluble barium com- 
pounds. For the COM tests, nearly all of sulfur in the particulates 
was barium sulfate. Calcium acetate did not prove to be an effec- 
tive sulfur sorbent for COM under the test conditions used. 2 refer- 
ences, 1 figure, 2 tables. 


(CONF-830807—, pp 621-623) Fourier transform 
spectroscopic measurements of in-situ coal 
Ottesen, D.K.; Thorne, L.R. (Sandia National 


Labs., Livermore, CA). 1983. NTIS, PC A99. Order 
Number DE84010399. Contract AC04-76DP00789. 

From International conference on coal science; Pittsburgh, 
PA, USA et Aug 1983). 

The ability of FT-IR spectrometry to measure temperature 
and chemical composition of gases in the presence of pulverized 
coal combustion has been demonstrated. Results for CO: at a fixed 
height above the burner surface were given to illustrate the meth- 
ods involved. We have used similar procedures to measure CO and 
are currently extending them to measure HO, small hydrocarbons 
and a few pollutant gases, SOs, NO, etc. Because all of these gases 


01 COAL AND COAL PRODUCTS 
0140 Combustion 


are measured simultaneously, for the same reaction volume, data of 
this type hopefully will lead to a better understanding of pulverized 
coal combustion. 8 references, 3 figures. 


39521 (CONF-830807—, pp 687-690) Vaporization and 

of coal water mixtures. Solomon, P.R.; Hamblen, 
D.G.; Krause, J.L.; Sickle, A. (Advanced Fuel Research, 
Inc., East Hartford, CT). 1983. NTIS, PC A99. Order 
Number DE84010399. Contract AC22-82PC50254. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Coal-water mixtures offer a potential alternative to oil for 
combustion in power plants. To elucidate the fundamental chemis- 
try involved in the combustion of these mixtures, an experimental 
and theoretical program is being directed at the elements of com- 
bustion, i.e., vaporization and pyrolysis, volatile combustion and 
char reactivity. 9 references, 4 figures. 


39522 (CONF-840107—Absts., pp 9) Page of mineral 
content ip coal and coal beneficiation o 
Bryers, W ¥/. (Foster Wheeler ivdieoner Cues Corp., Living- 
ston, NJ). 1984. NTIS, PC A03/MF AOl. Order Number 
DE84014183. 

From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39523 (CONF-840107—Absts., pp 11) Generic concept 
of coal quality. Wagoner, C.L. (Babcock and Wilcox, Alli- 
ance, OH). 1984. NTIS, PC A03/MF A0O1. Order Number 
DE84014183. 

From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39524 (CONF-840107—Absts., pp 13) Coal quality: a 
utility perspective. Frank, R.L. Jr. (Tennessee Valley Au- 
thority, Chattanooga). 1984. NTIS, PC A03/MF AOl. 
Order Number DE84014183. 

From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39525 (CONF-840107—Absts., pp 17) Utility approach 
to relate the effects of coal quality to power plant operation. 
Rees, D.; Brozovich, F.; Smoot, D.; Nurick, B. (Utah 
Power and Light Co., Salt Lake City). 1984. NTIS, PC 
A03/MF A0O1. Order Number DE84014183. 

From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39526 (DOE/ER/10456—5) Condensation processes in 
coal combustion products. Final report, July 1, 1979-June 30, 
1984. Katz, J.L.; Donohue, M.D. (Johns Hopkins Univ., 
Baltimore, MD (USA)). 2 Jul 1984. Contract AC02- 
79ER10456. 49p. NTIS, PC A03/MF A0Ol; 1; GPO Dep. 
Order Number DE84015913. 

Portions are illegible in microfiche products. 

The emission 0! submicron size particles generated during 
coal combustion and creates a significant environmental 
problem. The formation of these fine particles involves not only a 
multicomponent, non-ideal mixture, but also a multitude of compet- 
ing reactions and a variety of types of condensation mechanisms. 
Control of the formation of these fine particles requires an under- 
standing of the conditions that lead to their nucleation. Our re- 
search program has been aimed at modeling the nucleation process- 
es, implementing the model with a computer code suitable for 
design calculations, and testing the model with appropriate experi- 
ments. This report describes the theoretical and experimental work 
we have completed. 


39527 (DOE/FE/60014—T1, pp AB.10-AB.16) Coal-oil 
mixture combustion: R and D status and research needs. 
Beer, J.M. (Massachusetts Inst. of Tech., Cambridge). May 
1983. NTIS, PC A20/MF AO0Ol. Order Number 
DE84012819. 

In Assessment of research needs for coal utilization. Appen- 
dix B. Site visit reports. 
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The main objective has been to use pulverized coal, the oil 
serving as a transport medium to permit the more convenient hy- 
draulic feed-transportation system. Combustion studies at the Cana- 
dian Bureau of Mines were the first to highlight the necessity of 
matching coal and oil combustion properties and showed wide 
ranging variations in carbon combustion efficiency when different 
types of coal were used. More recently, results of systematic com- 
bustion studies carried out at the DOE Pittsburgh Energy Technol- 
ogy Center have been reported in the four international symposia 
on COM combustion organized annually since 1978. These sympo- 
sia are the main source of technical information on fuel preparation, 
theological properties (stability, viscosity), atomization, and com- 
bustion of COM. Following an earlier demonstration experiment in 
a boiler at a General Motors Company Plant, which showed en- 
couraging results for the use of COM in an industrial steam-raising 
plant, two major demonstration trials were carried out in utility 
plants by NEPSCO (80 MW/sub e/) and by FPL (400 MW/sub e/ 
). These showed that long-term operation of utility boilers with 
COM is feasible after relatively small alterations to plants and re- 
quires little derating. These last conclusions are, however, site-spe- 
cific and depend on the original design of the retrofitted boiler. 6 
references. 


39528 (DOE/FE/60014—T1, pp AB.17-AB.21) Status 
and needs for combustion-related research on coal-water mix- 
tures (CWM). Smoot, L.D. (Bringham Young Univ., Provo, 
UT). May 1983. NTIS, PC A20/MF A011. Order Number 
DE84012819. 

In Assessment of research needs for coal utilization. Appen- 
dix B. Site visit reports. 

While early results of CWM combustion are encouraging, 
much work remains to be done to provide a suitable data base for 
quantitative modeling. Important research needs include the follow- 
ing (1) measurements of combustion rates, fouling, and pollutant- 
formation characteristics of practically usable CWMs, including 
higher coal solids levels, use of beneficiated coals with low ash 
contents, and effects of additives. Of particular importance are ade- 
quate flame stability, control of nozzle erosion, much higher carbon 
conversions (>99%), and post-combustion controls of ash and NO/ 
sub x/ levels; (2) determination of the optimum burner configura- 
tions for CWMs remains to be accomplished; and (3) demonstration 
of successful, long-term operation of CWMs in large-scale, oil-de- 
signed utility boilers, with emphasis on slurry mixture stability, 
flame stability, fouling and ash control, nozzle erosion, high carbon 
conversion, boiler derating, and moderation of NO/sub x/ levels. 
This applied task must be performed successfully before commer- 
cial applications of CWMs can be considered. There are many un- 
resolved fundamental research questions that relate to implementa- 
tion of CWM technology. 6 references. 


39529 (DOE/FE/60014—T1, pp AB.29-AB.31) Coal-air 
mixtures. Glassman, I. (Princeton Univ., NJ). May 1983. 
NTIS, PC A20/MF AOl1. Order Number DE84012819. 

In Assessment of research needs for coal utilization. Appen- 
dix B. Site visit reports. 

This two part article involves suggestions for, and comments 
against, the transport of coal fines in tank cars and pneumatic feed 
for retrofitting fossil-fuel power plants originally designed for use 
of fuel oils or natural gas. It is agreed that this could be done; how- 
ever, with some remaining questions about spontaneous combustion 
or even explosions. For a new plant this idea might be feasible 
with: (1) sufficiently low sulfur content; (2) low ash and moisture 
content; (3) guaranteed delivery so on-plant storage is not required; 
(4) guaranteed ash disposal; and (5) assured safety. These conditions 
must be met at about half the cost of oil. For an existing plant 
originally designed for use of fuel oils or natural gas: the furnace 
volumes are too small, the tube spacings are too close and ash han- 
dling equipment is nonexistent. These factors would involve both 
downrating and considerable expense for the necessary modifica- 
tions. (LTN) 


39530 (DOE/FE/60014—T1, pp AB.32-AB.41) Status 
of coal-liquid mixture fuel development. I. Kurtz- 
rock, R. (Dept. of Energy, Pittsburgh, PA). May 1983. 
NTIS, Tee A20/MF AO1. Order Mende DE84012819. 

In Assessment of research needs for coal utilization. Appen- 
dix B. Site visit reports. 


This is an outline of work on coal-oil and coal-water mix- 
tures: status in Sweden, Canada, Japan and USA: economics; re- 
search programs and a list of US research organizations involved in 
this work. (LTN) 


39531 (DOE/FE/60014—T1, pp AB.42-AB.62) Appen- 
dix II, Manfred, R. (Electric Power Research Inst., Palo 
Alto, CA). May 1983. NTIS, PC A20/MF AOl. Order 
Number DE84012819. 

In Assessment of research needs for coal utilization. Appen- 
dix B. Site visit reports. 


39532 (DOE/FE/60014—T1, pp AB.63-AB.106) Com- 
bustion, heat transfer, ash deposition and pollutant emission 
ics of coal-oil mixtures. Appendix III. Beer, J.M.; 
Farmayan, W.F.; Gabriel, C.; Toqan, M.; Strinivaschar, S.; 
Monroe, L. (Massachusetts Inst. of Tech., Cambridge). May 
1983. NTIS, PC A20/MF AOl. Order Number 
DE84012819. 
In Assessment of research needs for coal utilization. Appen- 
dix B. visit reports. 

A detailed combustion characterization study is under way 
at the MIT Combustion Research Facility (CRF) on industrial type 
turbulent diffusion flames. The objectives of the study are to char- 
acterize COM flames with respect to gaseous and particulates emis- 
sions, heat transfer, COM and slagging/solids deposition, and to de- 
termine flame input and operating conditions which favorably influ- 
ence these flame characteristics. Results from the first experiments 
carried out in this ongoing research program are reported. The 
major flame input and operating variables investigated to date con- 
sist of atomizer type: an International Combustion Ltd. design for 
COM fuels and a modified Y-jet; fuel type: 40% and 50% COM 
fuels of differing coal and oil constituents; excess air level: ~ 15% 
and ~ 5% in the flue; and without or with swirl in the combustion 
air flow. The thermal input in these experiments was maintained at 
1 MW. Measurements carried out include gas temperatures, veloci- 
ties, gaseous and solids species concentrations, at several points in 
the flame and also incident radiation from the flame to the furnace 
wall along its length. Scanning electron micrographs were taken of 
char and ash cenospheres for a number of the in-flame solids. 
Taking place concurrent with the CRF experiments are modeling 
efforts on COM flame radiative heat transfer and fuel burnout. 
Some preliminary results from the radiation modeling are reported. 
7 references, 23 figures, 6 tables. 


39533 (DOE/FE/60014—T1, pp AB.107-AB.147) 
CCAWG meeting at Combustion Engineering (CE), Windsor, 
Connecticut, June 23, 1982. May 1983. NTIS, PC A20/MF 
A01. Order Number DE84012819. 

In Assessment of research needs for coal utilization. Appen- 
dix B. Site visit reports. 

In the combustion of pulverized, low rank coals in boilers, 
serious slagging and fouling problems are encountered. Low-rank 
coals contain substantial amounts of moisture (30 to 45% in lignites 
and 10 to 25% in subbituminous coals), are non-caking, have rela- 
tively low heating values (~ 6500 Btu/Ib) and sulfur contents (~ 
0.6% for subbituminous coals, ~ 1.0% for lignites), produce highly 
variable alkaline ash, and have relatively high organic oxygen con- 
tents. The benefits of chemical additives (e.g. limestones or dolo- 
mites) and of physical control agents (e.g., vermiculite) in reducing 
ash fouling are under investigation; about 1 to 1.5% of the total fuel 
flow rate is typically added as limestone. Representative perform- 
ance studies on a 220 MW/sub e/, wall-fired, utility boiler with 
low-rank coals showing 6 to 8% of Na in the ash allowed full-load 
operation for only about two weeks, whereas about one year of op- 
eration is anticipated with the use of limestone at full load. It is 
known that substantial boiler derating and the use of low peak tem- 
peratures (= 1000°C) will reduce slagging. Experimental studies 
are in progress (e.g., at Foster-Wheeler) to determine temperature 
levels below which fouling and slagging are substantially reduced. 
Critical issues relate to ash-deposition rates and deposit-tenacity 
correlations, which have been investigated for low-ash Montana 
subbituminous coal and high-Na lignite from Australia. A major 
data collection and consolidation effort has been initiated and will 
include data from laboratory, pilot and field studies. The cost to 





utilities from fouling and slagging has been estimated to be ~ 
$8x10%/y in the operation of a 500 MW/sub e/ facility. 


39534 (DOE/FE/60014—T1, pp AB.148-AB.164) 
CCAWG meeting at the Morgantown Energy Technology 
Center (METC), Morgantown, West Virginia, July 15, 1982. 
Penner, S.S. (Univ. of California, San Diego, La Jolla). May 
1983. NTIS, PC A20/MF AO0Ol. Order Number 
DE84012819. 

In Assessment of research needs for coal utilization. Appen- 
dix B. Site visit reports. 

The following topical areas represent research needs relating 
to the freeboard in AFBC: (1) entrainment of solid particles from 
the bed and their elutriation from the freeboard, as affected by bed 
operating conditions and freeboard design parameters; (2) burn-out 
of CO, hydrocarbons and of solid carbon particles as affected by 
freeboard temperature, height and the mode of particle feed; (3) 
sulfur capture by sorbent particles entrained from the bed; (4) re- 
duction of NO/sub x/ by CO and solid carbon along the freeboard 
height. For the fluidized bed itself, the following research areas are 
emphasized: (1) movement of particles after injection into the bed 
or for over-bed feeding; (2) evolution and combustion of coal vola- 
tiles to estimate locally reducing zones and hot spots; (3) carbon 
burning as affected by particle swelling, fragmentation, the build-up 
of ash layers and changing pore structures of the coal char; (4) the 
flow near the distributor, bubble size, gas-emulsion exchange coeffi- 
cients along the bed height; (5) the respective roles of mixing and 
chemical kinetics in the burn-out of CO in the bed; (6) the transient 
operation of the fluidized bed, including stability limits; (7) the evo- 
lution of fuel-nitrogen from the coal and the formation of NO/sub 
x/ from volatiles and char-nitrogen; (8) the reduction of high NO/ 
sub x/ concentrations found experimentally near the coal injection 
point; (9) the kinetics of sulfation of CaO, the effects of combustion, 
and the pore structure of the calcined stone upon sorbent utiliza- 
tion. Research needs in PFBC are analogous to those listed for 
AFBC at elevated pressure levels. 


39535 (DOE/FE/60014—T1, pp AB.167-AB.169) Cost 
analysis of the application of coal-water mixtures (CWM) to 
gas-turbine firing. Bozzuto, C.R. (Combustion Engineering, 
Windsor, CT). May 1983. NTIS, PC A20/MF A0O1. Order 
Number DE84012819. 

In Assessment of research needs for cost utilization. Appen- 
dix B. Site visit reports. 

This analysis relates to the magnitude of the price differen- 
tial that may be tolerated when using clean fuel in gas turbine ap- 
plications i in place of coal. Very high numbers, such as $5 to 7/MM 
Btu price differential, have been given as the basis for pursuing 
coal-water mixtures (CWM) for turbine applications. It is easy to 
show that these figures cannot be right. Clean fuel combined cycles 
are available today by firing oil or gas. Very few have been sold 
because the prices of oil and gas cannot compete with coal. The 
calculations given bear out this conclusion. We list in Table 1 the 
costs for conventional and CFCC plants. The first year clean fuel 
price is thus seen to be $2.88/MM Btu. Therefore, the differential 
first year fuel price between coal and coal-water mixture must be 
less than $2.88 to $1.50/MM Btu or $1.38/MM Btu. The coal-water 
mixture fuel must, of course, meet all gas turbine and environmen- 
tal regulations and specifications. This would include at least 90% 
sulfur removal, 99% particulate removal, and sufficient nitrogen re- 
moval to meet NO/sub x/ specifications. This degree of beneficia- 
tion has not been demonstrated for any reasonable cost. Coal lique- 
faction or coal gasification will deliver this clean fuel at a price of 
roughly double that of oil or gas. Since neither oil nor gas are cur- 
rently available at less than $1.38/MM Btu fuel price differential, it 
seems unlikely that the goals of the CWM program for turbine ap- 
plications will be met. 


39536 (DOE/FE/60014—T1, pp AB.205-AB.236) Coal 
combustion at Battelle. May 1983. NTIS, PC A20/MF A0O1. 
Order Number DE84012819. 

In Assessment of research needs for cost utilization. Appen- 
dix B. Site visit rts. 

The Battelle Memorial Institute dates from 1929, and work 
in coal combustion was one of its first activities. Soon afterwards, 
Ralph Sherman, using a cylindrical combustor some 2 ft. in diame- 
ter and 8 ft. long, carried out experiments on the combustion of 


_ view of PFB 


01 COAL AND COAL PRODUCTS 
0140 Combustion 


pulverized coal that yielded classical data on radiant heat transfer 
from p.c. flames. Coal combustion work during the 1940’s and 
1950's included the development of an efficient inverted (or down- 
draft) underfeed domestic coal stoker that overcame the smoke 
emission problems of conventional systems; the development of 
stable and efficient pulverized coal combustors for a gas turbine in- 
tended for locomotive applications; and the collection of data on 
slagging and corrosion by fuel ash which are assembled in W.T. 
Reid’s authoritative book on the subject, which was produced in 
1971. In the early 1970's Battelle invested in-house funds to 
produce a novel ci ing fluidized bed combustion process, the 
Battelle Multi Solids Fluidized Bed (MSFB). The early develop- 
ment of this system was supported by federal funding, and it is now 
licensed for commercial use. In the mid 1970's a large part of the 
combustion at Battelle related to the control of emissions to the at- 
mosphere, with direct relevance to the use of coal in large utility 
boilers. Battelle’s combustion related work has always reflected a 
substantial proportion of industrially supported effort, and this fa- 
cilitates the transfer of the results of government supported basic 
work to the private sector. Currently, more than half of our work 
relevant to coal combustion is industry funded, compared with 
about 40% of Battelle research in all departments. 


39537 (DOE/FE/60014—T1, pp  AB.237-AB.245) 
Second-generation laboratory ashing furnace. Wagoner, C.L. 
(Babcock and Wilcox Co., Alliance, OH). May 1983. NTIS, 
PC A20/MF A01. Order Number DE84012819. 

In Assessment of research needs for cost utilization. Appen- 
dix B. Site visit reports. 

In 1963, Attig and Barnhart described a Babcock and Wilcox 
laboratory ashing furnace at an international conference in March- 
wood, England. The small, pulverized fuel-fired furnace was de- 
signed to produce fly ash with properties similar to ash from a utili- 
ty steam generator. A second-generation furnace was completed 
early in 1981. This new unit has one added capability - the combus- 
tion of solid-liquid mixtures. It is designed to provide improved un- 
derstanding of formation and characteristics of deposits formed on 
sootblow heat-transfer surfaces. The design objective of the second- 
generation laboratory ashing furnace (LAF Il) is to obtain useful 

information directly from combustion tests using a lim- 
ited amount of fuel. This permits using core drillings or material 
from restricted small-scale production runs. 6 references, 3 figures. 


39538 (DOE/FE/60014—T1, pp AB.246-AB.258) Pre- 
liminary observations of the influence on fireside deposition 
of ion-exchangeable calcium in coal. Wagoner, C.L.; Haider, 


G. (Babcock and Wilcox Co., Alliance, OH). May 1983. 
NTIS, PC A20/MF A0O1. Order Number DE84012819. 

In Assessment of research needs for coal utilization. Appen- 
dix B. Site visit reports. 

Recent work indicates the role of ion-exchangeable calcium 
in low-rank coal can be more important than previously thought. A 
sample of subbituminous coal was modified by removing about one- 
half of the ion-exchangeable calcium. Contrary to most published 
correlations, ash fouling and slagging characteristics associated with 
combustion of pulverized fuel were changed significantly. Heat 
transfer rates and sootblower cleaning capabilities were reduced 
when the calcium was lowered. This investigation was sponsored 
by the US Department of Energy (DOB), Pittsburgh Energy Tech- 
nology Center under its program for Advanced Research and 
Technology Development. 8 references, 7 figures. 


39539 (DOE/FE/60014—T1, pp AB.263-AB.333) Over- 
Robertson, A. May 1983. NTIS, 
PC A20/MF AO1. Order Number DE84012819. 
In Assessment of research needs for coal utilization. Appen- 
dix B. Site visit reports. 


surized Fluidized Coal Com at New York 
University. Zakkay, V. (New York Univ., NY). May 1983. 
NTIS, PC A20/MF A0Ol. Order Number DE84012819. 
Contract AS21-80MC14322. 

In Assessment of research needs for coal utilization. Appen- 
dix B. Site visit reports. 


39540 (DOE/FE/60014—T1, pp AB.334-AB.352) Pres- 
ibustion Program 
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39541 (DOE/FE/60014—T1, pp AB.353-AB.367) Goals 
of the Battelle MSFB Program. May 1983. NTIS, PC A20/ 
MF AO1. Order Number DE84012819. 

In Assessment of research needs for coal utilization. Appen- 
dix B. Site visit reports. 


39542 (DOE/FE/60014—T1, pp AB.368-AB.377) In- 
dustrial fluidized bed cogeneration system at the Shell Neder- 
land Raffinaderij Europoort Tank Farm. May 1983. NTIS, 
PC A20/MF AO1. Order Number DE84012819. 

In Assessment of research needs for coal utilization. Appen- 
dix B. Site visit reports. 

In recent years development work and pilot plant studies 
into the concept of fluidized bed combustion have given way to 
ever larger and more ambitious commercial projects. The rapid 
movement of this technology from the laboratory into industrial ap- 
plication has been fueled by the two primary advantages of fluid- 
ized bed combustion: (1) the ability to burn low grade inexpensive 
fuel; and (2) burn it in an environmentally acceptable manner. In a 
major contribution to the commercialization of fluidized bed tech- 
nology, Shell Nederland Raffinaderij (SNR) awarded a contract to 
Foster Wheeler (FW) for the design, fabrication and erection man- 
agement of the world's first commercial cogeneration, coal-fired at- 
mospheric fluidized bed boiler capable of generating superheated 
steam. The fluidized bed steam generator facility is located at the 
SNR’s Europoort Tank Farm near Rotterdam in the Netherlands. 
It is designed as a cogeneration facility in which high pressure 
steam passes to a back-pressure turbine which generates 6.6 MW of 
electricity (refer to Figure 1). The 7 bar (103 psig) back-pressure 
steam is then fed to twin heat exchangers, which provide 37 MW 
of thermal heat energy via medium-pressure hot water to satisfy the 
heat demand of the tank farm. This paper will describe the design 
of the steam generator and subsystems, as well as indicate where 
specific design features have been modified from previous units’ de- 
signs to improve performance and reliability. 7 figures. 


39543 (DOE/FE/60014—T1, pp AB.414-AB.428) Coal- 
methanol slurry. Bienstock, D. (Dept. of Energy, Pittsburgh, 
PA). May 1983. NTIS, PC A20/MF A0O1. Order Number 
DE84012819. 

In Assessment of research needs for coal utilization. Appen- 
dix B. Site visit reports. 


39544 (DOE/FE/60014—T1, pp AB.433-AB.453) 
TRW’s entrained slagging coal combustor. Stansel, J.C.; 
Gerding, R.B. (TRW Defense and Space Systems Group, 
Redondo Beach, CA). May 1983. NTIS, PC A20/MF AO1. 
Order Number DE84012819. 

In Assessment of research needs for coal utilization. Appen- 
dix B. Site visit reports. 

For the past seven years TRW has been engaged in the de- 
velopment of an advanced coal combustor which can be used to 
retrofit coal-, oil- and gas-fired boilers, furnaces and process heat- 
ers. We have conducted over 700 tests on four entrained slagging 
coal combustors ranging in power level from 1 MBTU/h to 70 
MBTU/h. The extensive data base generated in these tests has been 
combined with an engineering computer program specifically de- 
veloped to predict combustor scaling, design parameters, and per- 
formance. The design is based upon technology developed through 
company-sponsored programs using as a baseline TRW’s experience 
in rocket propulsion, low NO/sub x/ burners, and Magnetohydro- 
dynamic (MHD) coal combustors. A demonstration is planned in 
1983-1984 to obtain life, reliability and maintenance information. 
This paper overviews the chronological development of TRW’s 
coal conversion systems focusing on the retrofit combustor device 
which the company plans to commercially manufacture, sell and 
service beginning in 1985. Combustor hardware and test results are 
described followed by our plans for a field demonstration program 
in 1983-1984. 


39545 (DOE/FE/60014—T1, pp AB.462-AB.465) Along 
the technical front in coal utilization. Yeager, K.E. (Electric 
Power Research Inst., Palo Alto, CA). May 1983. NTIS, 
PC A20/MF A0O1. Order Number DE84012819. 

In Assessment of research needs for coal utilization. Appen- 
dix B. Site visit reports. 
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How the electric utility industry and its suppliers respond in 
this decade to declining demand growth rates, uncertainty over pe- 
troleum availability and pricing, stringent environmental controls, 
lessened capital investment capability, loss of momentum for the 
nuclear option, decreased governmental funding of technology de- 
velopment, and increased emphasis by domestic coal suppliers on 
their international market will have important consequences for the 
industry's power generation capability and structure in the next 
century. The article describes technological advances in direct coal 
utilization which effectively address those challenges. The emphasis 
in utility coal technology development is on near-term resolution of 
the reliability, cost, and environmental issues limiting domestic coal 
utilization. The focus is, therefore, on improvements in convention- 
al pulverized coal power plants and fluidized bed combustion of 
coal. New apparatus for rapid analysis of coal composition and heat 
content is being applied to commercial utility installations. Coal 
quality control has become increasingly important as one element in 
improving power plant performance and reliability, reducing invest- 
ment in new capacity, and complying with emission regulations. 


39546 (DOE/METC—84-13-Vol.1, pp 83-103) Relation- 
ship of coal science to coal technology. Schobert, H.H. 
(Univ. of North Dakota, Grand Forks). Feb 1984. NTIS, 
PC A21/MF AOl. Order Number DE84003070. (CONF- 
830542—Vol.1). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

While significant progress has been made in increasing the 
utilization of low-rank coals, many formidable technical problems 
remain. These problems span the range of coal technology: coal 
cleaning, combustion, environmental control technology, gasifica- 
tion, and liquefaction. The fouling of boiler tubes by ash deposits 
and the relative merits of synthesis gas versus hydrogen in direct 
liquefaction are but two examples of these kinds of problems. A 
consideration of the major technical problems in low-rank coal uti- 
lization shows that in most cases the problems arise from some fun- 
damental aspect of coal properties, frequently from some peculiari- 
ty in composition. The recent rapid expansion of low-rank coal uti- 
lization has not been matched by a comparable expansion of knowl- 
edge of the fundamental properties of these coals. Taken broadly, 
the discipline of coal science is a study of the chemical constitution 
and physical properties of coal; of the mechanisms, kinetics, and 
thermodynamics of coal reactions; and of the geochemical history 
of coal. The relationship of coal science to coal technology, and es- 
pecially the potential contribution of coal science to the solution of 
technical problems, lies largely in the first two areas of study. Ex- 
amples abound of the economic benefits which would accompany 
improvements in low-rank coal technology and have been discussed 
in many papers at previous Lignite Symposia. Research in coal sci- 
ence is primarily a laboratory activity and by its nature does not 
require massive investment in pilot-or-demonstration-scale plant 
equipment. Thus, the accumulation of fundamental data on coal 
composition and reactivity is an activity which has the potential of 
being repaid many-fold as the fundamental data is translated into 
solutions to practical problems. 39 references. 


39547 (DOE/METC—84-13-Vol.2, pp 441-455) Varia- 
bility in coal quality and the effects on boilers burning La- 
trobe Valley brown coal. Kiss, L.T.; Johnson, T.R.; McIn- 
tosh, M.J. (State Electricity Commission of Victoria, Rich- 
mond, Australia). Feb 1984. NTIS, PC A22/MF AOl. 
Order Number DE84003071. (CONF-830542—Vol.2). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

Latrobe Valley low-rank coals of Australia constitute about 
one-fifth of the national fossil fuel energy reserves. Systematic stud- 
ies carried out in the last decade have resulted in an understanding 
of the variability of the coal seams and allowed for accurate de- 
scription in terms of the coal properties which affect utilization. 
The variability of coal properties such as moisture, specific energy, 
minerals, and inorganics are examined and effects on boiler per- 
formance discussed. The quality factors for combustion ash deposi- 
tion and gaseous and particulate emission are shown to be strongly 
related to and affected by coal properties. 7 references, 3 figures, 2 
tables. 
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39548 (DOE/METC—84-13-Vol.2, pp 456-497) Pilot 
scale characterization of South Australian high sodium brown 
coal, Levasseur, A.A.; Roczniak, W.R.; Chow, O.K.; Bosio, 
M.; Lindner, R. (Combustion Engineering, Inc., Windsor, 
Canada). Feb 1984. NTIS, PC A22/MF AOl. Order 
Number DE84003071. (CONF-830542—Vol.2). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

The Electricity Trust of South Australia is investigating the 
utilization of several indigenous brown coals as a major part of its 
power generation development program. Two of the most promis- 
ing sources are from the Wakefield and Kingston reserves - in 
excess of 3000 million tons - located in the state of South Australia. 
Coals from these two reserves have high sodium ~ as chloride and/ 
or organic humates - and sulfur which could cause adverse effects 
in different aspects of boiler operation. Preliminary assessments of 
these coals indicated they would cause severe fouling in boilers de- 
signed with conventional criteria adapted to offset fouling. This in- 
vestigation focused on fuel performance properties such as ash slag- 
ging, ash fouling, and fireside corrosion characteristics. The effects 
of overburden and additives were evaluated as a function of various 
operating conditions. Long term (300 hr) corrosion tests were con- 
ducted to assess wastage of typical fabrication materials, including 
several ferritic and austenitic steels, as well as several high chromi- 
um alloys. Results indicated severe fouling; however, the ash dispo- 
sition characteristics of these coals are highly dependent on flame 
temperature and on alkaline mineral additions. Fouling potentials 
were significantly reduced by adapting lower flame temperature 
and by adding limestone or dolomite in the proportion of approxi- 
mately 5 pct by weight of coal feed. The additives along with the 
ash from the coal can absorb a significant proportion of the sulfur 
in the coal. Severe corrosion potential was also observed from 
these coals. Wastage rates varied with alloys and with tube metal 
temperature. Results indicated the resistance and suitability of dif- 
ferent alloys. 10 references, 15 figures, 16 tables. 


39549 (DOE/METC—84-13-Vol.2, pp 522-556) High 
fouling western coals: unit evaluation and role of additives. 
Selle, S.J. (Northwest Research, Inc., Grand Forks, ND). 
Feb 1984. NTIS, PC A22/MF AOl. Order Number 
DE84003071. (CONF-830542—Vol.2). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

Boiler tube ash fouling continues to be a significant problem 
for utilities burning certain Western lignites and subbituminous 
coals. For those designing new generating facilities or contemplat- 
ing a fuel change in an existing plant, the uncertainties involved in 
assessing the potential impacts of the unknown fuel on future oper- 
ating success are often overlooked. The potential for operating 
problems and the evaluation of preventive measures should be rec- 
ognized, early in the design process, as part of the cost of burning 
any coal. The availability of adequate mine core analyses is impera- 
tive for this evaluation and design process. In an operating plant 
which experiences ash fouling, it becomes necessary to limit efforts 
to those measures which can be made within the constraints of an 
existing unit. There has been a real need for the means to evaluate 
the condition of the boiler tube surface (degree of fouling) in other 
than very subjective ways. A method has been developed and ap- 
plied to a number of full-scale plants, which allows for a meaning- 
ful numerical record of boiler conditions on a daily basis. The re- 
sulting history of unit fouling conditions makes it possible to evalu- 
ate the effects of coal and operating parameters on fouling severity. 
In addition, it provides the basis for determining the effectiveness 
of control measures. In recent years, some success has been 
achieved with the use of additives to control ash fouling. This suc- 
cess has come primarily with limestone addition in pc-fired boilers 
burning Northern Great Plains lignites. Recent efforts have at- 
tempted to extend the usefulness of additives to the more difficult 
case of a cyclone-fired boiler, and to units burning subbituminous 
coals. 34 references, 5 figures, 5 tables. 


39550 (DOE/METC—84-13-Vol.2, pp 582-609) Com- 
bustion of lignite-oil mixtures using a novel sonic burner 
system. Candy, V.A.; Maples, D.; Dixit, G.S. (Louisiana 
State Univ., Baton Rouge). Feb 1984. NTIS, PC A22/MF 
AOl. Order Number DE84003071. (CONF-830542—Vol.2). 
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From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

Coal-oil mixtures (COMs) have a potential to help alleviate 
the energy crisis facing the United States on a near term basis. Use 
of these mixtures allows partial replacement of oil with coal in fa- 
cilities currently firing oil. The prospects of lignite-oil mixtures 
(LOMs) have been investigated. Maximum lignite loadings of 35 
weight percent with No. 6 fuel oil have been reported. The purpose 


Additionally, preliminary results with a mixture of lignite and No. 2 
fuel oil along with a mixture of lignite No. 6 fuel oil and water are 
reported. A new burner system (termed the sonic burner) was de- 
sonic fuel atomization and a single relatively large diameter fuel 
opening at the exit of the fuel gun. The burner is described in detail 
and test results reported. Combustion tests with a prototype of the 
sonic burner system were conducted to characterize its perform- 
ance with LOMs. Fuel mixtures containing up to 60 weight percent 
lignite with No. 6 fuel oil were successfully fired using this burner 
system. The flames produced were stable, compact, and characteris- 
tic of flames produced by No. 6 fuel oil. Fuel mixtures containing 
up to 50 weight percent lignite with No. 2 fuel oil have been simi- 
larily fired. Finally, fuel mixtures with 10 weight percent water, 40 
weight percent No. 6 fuel oil, and 50 weight percent lignite have 
also been successfully fired. A complete description of the fuels 
used along with the combustion facility are provided in the paper. 
The major objective has been to demonstrate combustion feasibility 
of the mixtures at an industrial level. No conclusions regarding cor- 
rosion, erosion, or ash handling should be inferred from this paper. 
18 references, 9 figures, 6 tables. 


(USDOE Morgantown Energy Technology Center, 
WV). Apr 1983. 18p. NTIS, PC A02/MF AO0l; 1; GPO 
Dep. Order Number DE84011990. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Department of Energy has initiated a program to inves- 
tigate the potential for coal-water mixtures to serve as direct substi- 
tutes for liquid petroleum and natural gas in combustion processes. 
As a part of this overall DOE effort, the Morgantown Energy 
Technology Center is investigating the feasibility for the combus- 
tion of ultra-clean, coal-water mixtures (UCCWM’s) in gas turbines. 
A necessary goal of this program is to develop an understanding of 
the chemistry of the products of combustion (POC) of UCCWM’s. 
Both experimental and modeling efforts are in progress to investi- 
gate POC chemistry. Based on these results, specifications for a 
UCCWM turbine fuel can be developed. Initial tests to characterize 
the POC from UCCWM were performed in an atmospheric com- 
bustion rig. This pilot-scale experimental combustion rig, config- 
ured to provide a high degree of combustion efficiency, was de- 
signed and constructed at METC to simulate the primary charac- 
teristics of combustion in a gas turbine combustor. The character- 
ization of POC from UCCWM’s was accomplished by on-line and 
extractive techniques. These measurements include gas composition, 
alkali levels, POC particle mass loading and size distribution, and 
complete chemical and physical characterization of the POC parti- 
cles. A POC slipstream taken isokinetically from a plug flow region 
immediately downstream of the combustion zone provided the nec- 
essary samples for analysis. In addition, a water-cooled probe pro- 
vided particulate and gaseous samples from various locations within 
the combustion zone. These data provide information on the rate of 
particle burnout and uniformity of combustion within the flame. 
POC data generated from this combustion rig and the general 
impact of the turbine performance are presented in this paper. 6 fig- 
ures, 4 tables. 


39552 (DOE/PC/30199—T1, pp 1.1-1.140) Study of slag 

initiation using controlled surface temperature probes in a 15 

Ib/hr pulverized coal test furnace. Kinneman, W.P. Jr. May 

1984. NTIS, PC A24/MF AO1. Order Number T184015849. 
Thesis. 
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In Studies on the mineral matter distribution in pulverized 
coal with respect to slag deposit formation in boiler furnaces. Phase 
II. Final 1 October 1980-31 December 1983. 

S particle adhesion of molten ash is limited by two fac- 
tors as a result of size: First, it is difficult to induce particles smaller 
than 1 to 2 um to escape a high velocity air stream such as in a 
cyclone; second, particles lose heat by conduction and radiation in 
proportion to their surface areas while their heat capacity decreases 
in proportion to their mass. Thus, smaller particle adhesion may 
become limited by heat losses that are too fast to permit the droplet 
to be liquid long enough to allow the deformation and wetting nec- 
essary for adhesion. The only significant elemental segregation 
found by ash analyses was with iron. The significant reduction of 
iron in the fly ash is a result of a greater tendency of the high iron 
content ash to de-entrain while passing through the furnace and 
into the barrel cooler. No great increase in iron concentration was 
found in any loose ash deposit or wall slags, only in the adherent 
probe deposits. Most of the iron in the coals tested originated as 
pyrite. It appears likely that much of the high iron ash droplets, 
after fusion in the flame, remained glassy, viscous fluids well below 
the equilibrium melting point of the components upon impact on 
the cooler substrate. The presence of other elements, especially 
silica, fused with the iron oxides may significantly increase the 
tendency to form glassy droplets. The size of the adherent probe 
deposits observed as hemispheres are believed to be similar to the 
diameter of the coal particle from which they originate. 62 refer- 
ences, 28 figures, 15 tables. 


39553 (DOE/PC/30199—T1, pp 2.1-2.135) Preliminary 
study of the sintering characteristics of coal ash as related to 
utility boiler ash deposition. Conn, R.E. May 1984. NTIS, 
PC A24/MF AO1. Order Number T184015849. 

Thesis. 

In Studies on the mineral matter distribution in pulverized 
coal with respect to slag deposit formation in boiler furnaces. Phase 
II. Final report, 1 October 1980-31 December 1983. 

This research was undertaken to study the process of coal 
ash sintering (particle-to-particle bonding), which can result in the 
formation of large sintered ash deposits on heat transfer surfaces in 
specific regions of a boiler furnace. A sintering furnace was utilized 
to investigate both sample sintering behavior as related to utility 
boiler ash deposition. The onset of sintering (sinter point) was de- 
fined as the temperature at which either shrinkage or a change in 
electrical resistance characteristics occurred because of increased 
particle-to-particle contact. The sinter points for a soda glass and 
coal ashes were found to occur only when a threshold temperature 
was reached. Below this temperature, shrinkage or drop in electri- 
cal resistance of the samples was not observed over extended peri- 
ods of time. The soda glass and most coal ashes showed both simul- 
taneous shrinkage and a change in the relationship between electri- 
cal resistance and temperature at the sinter point. However, coal 
ashes or mineral mixtures high in alkali content often revealed a 
lower sinter point by electrical resistance measurements. The tem- 
perature at which sinter commenced was lowered by smaller parti- 
cle sizes. Increasing the alkali oxide or glassy content of a mineral 
mixture also appeared to lower the sinter point, probably due to the 
formation of a liquid phase on the surface of particles. 62 refer- 
ences, 38 figures, 7 tables. 


39554 (DOE/PC/30199—T1, pp 3.1-3.81) Studies on 
slag-steel interactions in the formation of utility boiler and 
entrained gasifier deposits. Abbott, M.F. May 1984. NTIS, 
PC A24/MF A0O1. Order Number T184015849. 


Thesis. 
In Studies on the mineral matter distribution in pulverized 
coal with respect to slag deposit formation in boiler furnaces. Phase 


II. Final rt, 1 October 1980-31 December 1983. 

e first sticking apparatus investigation, test variables 
were altered to simulate changing utility boiler furnace operating 
conditions. Higher flame temperatures in the ash melting zone 
yielded similar slag drop wetting behavior but higher adhesion 
forces. In a second investigation, a study of the sticking behavior of 
slag drops from three Pennsylvania steam coals was conducted on 
oxidized medium carbon steel. While the total low-temperature ash 
(LTA) was relatively infusible, separation of the p.c. into specific 
gravity (s.g.) fractions indicated that the 2.8 sink s.g. fraction gave 
ash which formed fusible and sticky slag drops. The objective of 
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the third sticking test investigation was to study the fundamental 
mechanism of ash deposition on heat exchanger surfaces in slagging 
gasifiers compared to utility boilers where experience is greater. 
The results were somewhat anomalous. The general trends ob- 
served are summarized. A drop-tube furnace was designed and con- 
structed for the purpose of simulating the time/temperature envi- 
ronment for p.c. combustion in a utility furnace. The ash produced 
was impacted on oxidized boiler steel coupons at gas and metal 
temperatures similar to upper furnace waterwall tubes. Iron-rich 
slag droplets produced from pyrite-rich p.c. particles bonded 
strongly with the oxidized steel surface. Also volatile species, i.e., 
alkali and exchangeable cations increased the sticking tendency of 
iron-rich droplets. 63 references, 14 figures, 1 table. 


39555 (DOE/PC/30199—T1, pp 4A.1-4A.24) Studies on 
slag deposit formation in pulverized coal combustors. Part IV. 
eee of sticking behavior of minerals and low-tempera- 
ture and ASTM high-temperature coal ash on medium carbon 
steel substrates. Abbott, M.F.; Austin, L.G. May 1984. 
NTIS, PC A24/MF AO1. Order Number T184015849. 

In Studies on the mineral matter distribution in pulverized 
coal with respect to slag deposit formation in boiler furnaces. Phase 
II. Final report, 1 October 1980-31 December 1983. 

Sticking test results indicate that high-temperature melts con- 
taining iron sulfide (pyrrhotite) spread well over an oxidized mild 
steel surface and the adhesion forces are comparatively high even 
at low metal temperatures. This sulfide phase originates in the coal 
as pyrite. Alkalis substituted in the clay structure of both illite and 
montmorillonite led to the formation of lower melting slag drops 
compared to kaolinite. Potassium and chlorine present in the slag 
drops formed from the low-temperature ash (LTA) of a Wilcox 
belt Texas lignite also led to enhanced sticking properties. The 
sticking behavior of slag drops formed by the rapid melting of coal 
minerals, either LTA residue or synthetic mineral combinations dif- 
fered from that of the ASTM ash or synthetic metal oxide mixtures. 
Any tests, including the sticking test using the bulk mineral or ash 
composition of a specific coal may not correlate with slag between 
test results with the Upper Freeport ash residues and operating ex- 
perience at Keystone Generating Station. 14 references, 8 figures, 6 
tables. 


39556 (DOE/PC/30199—T1, pp 4B.1-4B.19) Studies on 
slag deposit formation in pulverized coal combustors. 5. The 
effect of flame temperature, thermal cycling of the steel sub- 
strate and time on the adhesion of slag drops to oxidized 
boiler steels. Abbott, M.F.; Conn, R.E.; Austin, L.G. (Bab- 
cock and Wilcox, Alliance, OH; UND Energy Research 
Center, Grand Forks, ND; Pennsylvania State Univ., Uni- 
versity Park, PA). May 1984. NTIS, PC A24/MF AOl. 
Order Number T184015849. 

In Studies on the mineral matter distribution in pulverized 
coal with respect to slag deposit formation in boiler furnaces. Phase 
II. Final report, 1 October 1980-31 December 1983. 

The effect of flame temperature on the Moza-Austin sticking 
test was evaluated by increasing the adiabatic flame temperature 
used to melt the pellet and make it drop. It was found that the vari- 
ation of apparent contact angle with substrate temperature, for an 
oxidized steel substrate, was almost independent of flame tempera- 
ture over the range of 1750 to 2500°C. However, the strength of 
adhesion to the substrate increased with higher flame temperature, 
at each substrate temperature. The adhesion force of a drop frozen 
on the substrate also increased with time, up to about one hour. 
This indicated that the adhesion was not caused solely by mechani- 
cal anchoring of solidified glass in the pores of the oxide layer. Re- 
duction of the substrate temperature to lower temperatures after at- 
tachment of the drop caused lower strength of adhesion, but this 
was partially restored by raising the temperature. This also suggest- 
ed a continuing solid state reaction, but might be due to relief of 
the thermal stress. Strong adhesion was associated with breakage at 
the Fe-FeO boundary, medium adhesion with breakage within the 
oxide layers (possibly at the FesO,-FeO boundary) and weak adhe- 
sion with breakage of the oxide-slag drop boundary. 9 references, 8 
figures. 





39557 (DOE/PC/30199—T1, pp 4C.1-4C.26) Studies on 
slag deposit formation in pulverized coal combustors. 6. The 
sticking behavior of slag drops from three Pennsylvania steam 
coals, Abbott, M.F.; Austin, L.G. (Babcock and Wilcox, Al- 
liance, OH; Pennsylvania State Univ., University Park, PA). 
May 1984. NTIS, PC A24/MF A0Ol. Order Number 
1184015849. 

In Studies on the mineral matter distribution in pulverized 
coal with respect to slag deposit formation in boiler furnaces. Phase 
II. Final report, 1 October 1980-31 December 1983. 

The Moza-Austin sticking test was used to invetigate the 
sticking behavior of slag drops formed from low-temperature ash 
(LTA) from three Eastern US coals of similar total ash analysis. 
While the total ash was relatively infusible, separation of the p.c. 
into specific gravity (s.g.) fractions showed that the 2.8 sink s.g. 
fraction gave ash which formed fusible and sticky drops. The worst 
acting 2.8 fraction ash apparently had the right combination of 
pyrite, quartz and alkalies to form a low melting glass which did 
not crystallize on contact with the substrate, whereas the others 
showed crytallization in the drops. Synthetic mixtures of pyrite/ 
quartz and pyrite/clays showed similar behavior with 25 wt. % ad- 
dition to pyrite. Adhesion strength was ranked in the order pyrite/ 
quartz > pyrite/kaolinite > pyrite/illite. Pyrite in mixtures was 
more effective in forming sticky drops than the equivalent amount 
of iron oxides. Fly ashes from the three coals burned in a laborato- 
ry p.c. test combustor did not form sticky drops, but the bottom 
ash gave iron-rich sticky drops. Initiating deposit particles on a 
controlled temperature probe in the same p.c. furnace were also 
compared of iron-rich ash spheres. Microscopic analysis showed 
the worst-acting coal to contain pyrite and quartz or clays in inti- 
mate mixture, so that the burning p.c. would contain a greater 
number of particles with this bad-acting composition. 13 references, 
8 figures, 6 tables. 


39558 (DOE/PC/30199—T1, pp 4D.1-4D.37) Study of 
slag deposit initiation using a drop-tube type furnace. Abbott, 
M.F.; Austin, L.G. May 1984. NTIS, PC A24/MF AOl1. 
Order Number T184015849. 

In Studies on the mineral matter distribution in pulverized 
coal with respect to slag deposit formation in boiler furnaces. Phase 
II. Final report, 1 October 1980-31 December 1983. 

A drop-tube furnace was designed and constructed for the 
purpose of simulating the time/temperature environment of p.c. 
combustion in a utility furnace. The ash produced was impacted on 
oxidized boiler steel coupons at gas and metal temperatures similar 
to upper furnace waterwall tubes. Both fly ash and deposits were 
similar to those of a pilot-scale (7 to 9 kg/hr) combustor. Iron-rich 
slag droplets produced from pyrite-rich p.c. particles bonded 
strongly with the oxidized steel surface. The particle types were 
found at the base of ash deposits after removal of sintered and loose 
ash for both eastern and western coals. Adhesion of iron-rich drop- 
lets was a function of both flame and metal surface temperatures. 
Also, volatile species, i.e., alkali and exchangeable cations influ- 
enced the sticking behavior of the iron-rich droplets. These trends 
are in qualitative agreement with previous sticking test results. 23 
references, 11 figures, 10 tables. 


39559 (DOE/PC/30199—T1, pp 5A.1-5A.34) Studies of 
sintering of coal ash relevant to pulverized coal utility boilers 
Part 1. Examination of the Raask strinkage-electrical resist- 
ance method. Conn, R.E.; Austin, L.G. May 1984. NTIS, 
PC A24/MF AO1. Order Number TI84015849. 

In Studies on the mineral matter distribution in pulverized 
coal with respect to slag deposit formation in boiler furnaces. Phase 
Il. Final peree 1 October 1980-31 December 1983. 

The Raask shrinkage and electrical resistance method for de- 
termining the onset of sintering of fly ash was tested on a soda lime 
glass, coal ASTM ashes, fly ashes and pulverized synthetic mineral 
mixtures. Results with the glass confirmed those of Raask and 
showed that particle size distribution and bulk density affected the 
resistance values: the sinter point was indicated by a change in the 
characteristic temperature coefficient of resistance. The shrinkage 
and electrical sinter points were usually the same, but a high Na 
content lignite gave 850°C for shrinkage but 600°C for characteris- 
tic resistance change. Sinter points were 200°C less for fly ash than 
for ASTM ash: the fly ashes had a slight enrichment of alkalies and 
a decrease in Fe content compared to the total ash. Holding 2 com- 


01 COAL AND COAL PRODUCTS 
0150 Marketing And Economics 


pact at a temperature above the sinter point gave increased strength 
and shrinkage but no decrease in resistance, indicating 
that the decrease in resistance as temperature increased was due to 
the establishment of contact points between particles with little 
effect of the continued growth of a contact neck. Addition of pul- 
verized sodium silicate or iron silicate glasses to a synthetic ash also 
reduced the sinter points, as did alkali additions, whereas addition 
of pyrite did not. It was concluded that the method was a valuable 
tool, but sources of variability had to be determined and controlled. 
24 references, 16 figures, 4 tables. 


39560 Steen pp 5B.1-5B.27) Studies of 
sintering of coal ge coal utility boilers. 
Part 2. Preliminary studies of compressive strengths of fly 
ash sinters. Tangsathitkulchai, M.; Austin, L.G. May 1984. 
NTIS, PC A24/MF AO1. Order Number T184015849. 

In Studies on the mineral matter distribution in pulverized 
coal with respect to slag deposit formation in boiler furnaces. Phase 
II. Final report, 1 October 1980-31 December 1983. 

The development of strength of pellets of fly ash with sinter- 
ing temperature was investigated. Pellets heated below the shrink- 
age or electrical (Raask) sinter point did not develop strength over 
several hours. Hot crushing of pellets above the sinter point gave 
plastic deformation, presumably due to liquid on the particle sur- 
faces. Cooling below the sinter point before crushing gave the same 
strength as crushing at room temperature, showing strength was 
due to solidification. Strength as a function of heat treatment tem- 
perature (one hour duration) above the sinter point went through a 
maximum, indicating that liquid is removed at higher temperature. 
ee ee ee 

tions of maximum strength, and crystallization of mullite as strength 
decreased with higher heat treatment temperatures. Results suggest 
strength more than sodium silicate compositions. Water washing of 
fly ash reduced maximum strength. Addition of NazO or surface 
films of sodium carbonate to a synthetic mineral mixture reduced 
the sinter point and led to strength development at lower tempera- 
tures: however, too high additions reduced the maximum strength. 
7 references, 13 figures, 3 tables. 


39561 (EUR—8879-FR) Study of the problems involved 
in the use of a suspension of coal in heavy fuel oil (Report on 
ECSC contract 7220-EC/309). (Commission of the European 
Communities, Luxembourg). 1983. 93p. (In French). Com- 
mission of the European Communities, Luxembourg. 

A study was made of certain aspects of the combustion of 
coal/fuel oil mixtures. One of the factors analyzed was the quality 
of combustion of mixtures prepared from four coals and three types 
of fuel oil. This was then compared with the combustion of the 
same coals in pulverized form. Both the chemical and the physical 
properties of the fly ash were also investigated. The project demon- 
strated that fuel oil does not improve the combustion of coal, and 
an explanation for this is proposed. (In French) 
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REFER ALSO TO CITATION(S) 39269, 39486, 39494, 39843, 40292 


(AD-A—140492/0) Coal-use economics 


guidance. 
McCone, A.I.; Moyer, G.F. (Bec 
cisco, CA (USA)). Feb 1984. 203p. NTIS, PC A10/MF 
AOl. 


htel Group, Inc., San Fran- 


See also Phase 2, AD-A140515. 

A methodology for calculating coal facility life cycle costs 
using commercial methods as well as Navy economic methods was 
prepared. The methodology permits calculation of life cycle present 
values, unit present values, levelized costs, and unit levelized costs 
for Navy financed/Navy operated ventures, third party financed/ 
Navy operated ventures, and third party financed/third party oper- 
ated (all private) ventures. The methodology also permits calcula- 
tion of savings/investment ratios and payback periods for the three 
venture types. The attached user manual was prepared for a com- 
puter program that calculates coal-use project life cycle costs under 
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both Navy and commercial economic assumptions. The manual de- 
scribes computational methods, program input, program output, 
program execution, error processing, test procedures, and code 
structure. Appendices include output generated for four sample 
cases and a procedure to converge to a desired calculated quantity 
by a method of successive trials. 


39563 (CONF-840107—Absts., pp 7-8) Future of the 
coal industry. Wolfe, R.A. (United Coal Co., Bristol, VA). 
1984. NTIS, PC A03/MF_ AOI1. Order Number 
DE84014183. 

From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39564 (NP—4901637) Wyoming coal mining: a wage and 
employment survey, 1984. Wessel, L.E. (Wyoming Dept. of 
Labor and Statistics, Cheyenne (USA)). May 1984. 40p. 
Wyoming Dept. of Labor Statistics, Herschler Building, 
Cheyenne, WY 82002. Order Number T184901637. 

The Wyoming Department of Labor and Statistics initiated a 
wage and employment survey of the State’s coal mining industry 
during the first quarter of 1984. The survey was designed to update 
the statistics obtained in the 1982 survey of Wyoming's coal mines. 
Specifically, data were collected to: (1) estimate the number of 
workers in selected occupational categories; (2) determine the aver- 
age straight-time hourly wage in each occupational category; (3) 
determine the number of workers covered by a collective bargain- 
ing agreement in each occupational category; and (4) review the 
employer contributions to employee fringe benefit programs. 11 ref- 
erences, 5 figures, 6 tables. 
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REFER ALSO TO CITATION(S) 39282, 39437, 41516, 41517, 41518, 41520, 
41521, 41526, 41527 


39565 (CONF-830807—, pp 593-598) Extinction of — 
dust explosion flames by additives. Rahimian, S.; Choi, T.; 
Essenhigh, R.H. (Ohio State Univ., Columbus). 1983. NTIS, 
PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, (15 Aug 1983). 

The relative effects of 9 additives on the extinction limits of 
coal dust flames have been studied in a 200 cm® jet stirred reactor. 
Conditions in the reactor are known to be comparable to those at 
the head of a coal dust explosion flame. The additives were No, He, 
CO:, fly ash, limestone, MgSO., 7H2O (Epsom salts), KHCOs, 
NaCl, and NH,H2PO,. The last three are commercial fire retar- 
dants: they are presumed to be chemically active but our results 
support the presumption only for NaCl and NH2H2PQ,. However, 
the Epsom salts were also found to be chemically active. Curves of: 
weight of additive to suppress the flame, and temperature at extinc- 
tion were obtained as a function of stoichiometry. For all but the 
last two additives and the Epsom salts, calculations showed that the 
extinction was thermal (a function the heat capacity of additive) 
with, typically, 20 to 30% additive in the mixture of: [coal + air + 
additive] required for extinction at maximum combustibility. With 
NaCl, NH2H2PQ,, and Epsom salts the figures were respectively 
12%, 4% and 4%. The extinction mechanism is presumed to be 
chain termination of volatiles combustion. Extinction temperatures 
were found to be substantially independent of the kind of additive, 
with essentially constant values of about 900°C in the fuel rich 
region, and declining as fuel concentration decreased. This paper 
describes the experiments to determine the relative effectiveness of 
different additives in suppressing coal dust flames. 1 reference, 4 
figures, 1 table. 


39566 (PB—84-181270) Eight coalfield clinics: Their de- 
velopment and responses to the cutbacks in the UMWA 
(United Mineworkers of America) Funds Health Program. 
Executive summary and final report. Report for 1 Sep 80-31 
Nov 81. Konrad, T.R.; Seipp, C.; Boyd, E.; Paul, J. (North 
Carolina Univ., Chapel Hill (USA). Health Services Re- 
search Center). Jan 1984. 203p. NTIS, PC A10/MF AO1. 
This project examined the effects of changes in UMWA 
health benefits on eight clinic systems in the eastern coalfields 


(Kentucky, Alabama, Southwestern Virginia and Pennsylvania). 
The caseloads of these clinics were at least 20 percent Funds’ bene- 
ficiaries. The study focused on the impact of UMWA cutbacks on 
staffing, scope of services, miner and non-miner utilization, and 
management contingency plans of the clinics, for the period 1976- 
1980. Reactions by the clinics ranged from minimal to major cost- 
cutting strategies. Two clinics sought and received help via the 
Rural Health Initiative Grant (Section 330-sponsored program), and 
were able to maintain their viability. All of the clinics experienced 
a decline in utilization by miners and dependents, as well as a de- 
crease in non-miner encounters. Utilization partially recovered fol- 
lowing the new coal wage agreement. Total employee levels 
dropped at all clinics except at two sites, while the scope of service 
at all sites generally held constant. 


39567 (PB—84-181593) Control technology assessment 
for coal gasification and liquefaction processes, Solvent Re- 
fined Lignite Process Development Unit, University of North 
Dakota, Grand Forks, North Dakota, March 1980. Final 
report. Telesca, D.R. (Dynamac Corp., Rockville, MD 
(USA). Enviro Control Div.). Mar 1982. 2lp. NTIS, PC 
A02/MF AOl1. 

A control technology assessment was conducted at the Sol- 
vent Refined Lignite Process Development Unit (PDU) of the Uni- 
versity of North Dakota (SIC-3312), Grand Forks, North Dakota, 
on March 5, 1980. The survey was conducted to study the control 
technology that was available to prevent occupational exposure to 
hazardous agents in coal conversion facilities. Potential hazards 
consisted of coal dust, noise, polynuclear aromatics, toluene 
(108883), fires, explosions, carbon-monoxide (630080), and aromatic 
amines. General dilution ventilation was used for combustible 
vapors and gases as well as fumes from polynuclear aromatic hy- 
drocarbons. The facility did not have a comprehensive health and 
safety program. Concerns are primarily safety oriented. Work prac- 
tices required the use of safety hats and safety shoes. Carbon-mon- 
oxide monitors sampled different locations in the PDU; there were 
no hydrogen-sulfide monitors. The author recommends blow out 
walls or panels to house liquefaction units or similar equipment. 
Greater emphasis should be placed on housekeeping. Future instal- 
lations should provide more space around vessels for maintenance. 
Industrial hygiene and occupational health programs should be de- 
signed, and should include a respiratory protection program. Skin 
exposures should be controlled. A central control area is recom- 
mended, along with an established procedure for handing down 
changes from shift to shift. 


39568 (PB—84-181791) Control technology assessment 
for coal gasification and liquefaction processes, slagging 
fixed-bed gasification pilot plant, lignite liquefaction facility, 
Grand Forks Energy Technology Center, Grand Forks, North 
Dakota. Report for the site visit of March 1980. Final report. 
Telesca, D.R. (Dynamac Corp., Rockville, MD (USA). 
Enviro Control Div.). Mar 1982. 44p. NTIS, PC A03/MF 
AOl. . 

A control technology assessment was conducted at Grand 
Forks Energy Technology Center, Grand Forks, North Dakota in 
March, 1980 to study control technology available for prevention 
of occupational exposures to hazardous agents in coal conversion 
facilities. The primary hazard was potential risk of explosion in the 
gasification facility. The major health problem was exposure to ma- 
terials containing polynuclear aromatics. In the liquefaction facility, 
exposure was mainly through skin contact; inhalation exposure was 
the major problem in the slurry mix operation. During coal han- 
dling, exposures to coal dust and phenolic and cresylic compounds 
were the hazards. The author concludes that the program is too 
new to evaluate. 


39569 (PB—84-181833) Control technology assessment 
for coal gasification and liquefaction processes, CAN-DO An- 
thracite Coal Gasification Plant, Hazelton, Pennsylvania, 
1981. Final report. Telesca, D.R. (Dynamac Corp., Rock- 
ville, MD (USA). Enviro Control Div.). Apr 1982. 37p. 
NTIS, PC A03/MF AOl1. 

A survey was conducted at the CAN DO Coal Gasification 
Facility (SIC-5161), in Hazelton, Pennsylvania on May 28, 1981 to 
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assess control technology and industrial hygiene measures used 
with the Wellman Galusha gasifier. No formal safety program was 
in effect. An industrial hygiene support program was being provid- 
ed by Oak Ridge National Laboratories to assist in protecting em- 
ployees and to characterize exposures to potential health hazards 
during startup. Preemployment physical examinations were provid- 
ed and annual physicals were planned. Monitoring and alarm sys- 
tems were installed for carbon-monoxide (630080). Industrial hy- 
giene support activities were being conducted to identify other po- 
tential safety and health hazards. The author concludes that the 
management is concerned with providing a safe working environ- 
ment. Recommendations include: periodic safety meetings; develop- 
ment of emergency procedures; training sessions for management 
and employees for safety and health related activities; employee 
participation in safety programs; formation of a safety committee; 
designation of a clean eating area; escape pack respirators at appro- 
priate locations for emergency use; larger ventilation intake open- 
ings; welded joints; hinged poke hole covers; and steam injectors. 


39570 (PB—84-182831) Mining surveillance study of coal 
preparation and related laboratory float-sink operations. 
(EAL Corp., Richmond, CA (USA)). Aug 1983. 163p. 
NTIS, PC A08/MF AO1. 

A survey of techniques used to control occupational expo- 
sures to various trace metals, frothing agents, and organic solvents 
at coal preparation sites and laboratories was conducted at the 
EAL Corporation in Richmond, California, Carbon County, Utah, 
Jefferson County, Alabama, and Washington County, Pennsylvania 
in 1981. The laboratories were located at Clarksburg and 
West Virginia. The coal preparation relied principally on natural 
ventilation and work practices to control employee exposure. The 
laboratories used ventilation and local exhaust systems as well as 
work practices to reduce the concentration of contaminants. Analy- 
sis of environmental and breathing zone samples at the coal prepa- 
ration facilities showed that the concentration of trace metals and 
frothing agents were controlled to below acceptable limits. Analy- 
ses at the laboratories showed similar results except for ethylene- 
dibromide (EDB). The authors recommend that a less hazardous 
solvent be substituted for EDB. 


39571 (PB—84-185156) Control technology assessment 
for coal gasification and liquefaction processes, Westinghouse 
Fluidized Bed Coal Gasification Process Development Unit, 
Waltz Mill, Pennsylvania. Report for the site visit of June 
1981. (Dynamac Corp., Rockville, MD (USA). Enviro Con- 
trol Div.). Apr 1982. 56p. NTIS, PC A04/MF A0O1. 

A control technology survey was conducted at the Westing- 
house Fluidized Bed Coal Gasification Process Development Unit 
(SIC-5161) in Waltz Mill, Pennsylvania on June 24 and 25, 1981, to 
assess measures being developed to prevent occupational exposures 
to hazardous agents. The pressurized, fluidized bed cain 
process was developed to convert coal to gas for industrial or utili- 
ty fuel. Potential hazards identified included coal dust and product 
gas because of their explosive and flammable nature, and exposures 
to hydrogen-sulfide, (7783064), carbon-monoxide (630080), and po- 
lynuclear aromatics found in liquid coal products. Field operators, 
maintenance workers, and laboratory technicians were those most 
likely to be at risk. Work practice guidelines were designed to sup- 
plement engineering controls to provide additional protection in 
hazardous areas. Inspections and surveys were performed periodi- 
cally. Limited access was allowed to and from the process develop- 
ment unit (PDU), and appropriate safety equipment was required. 
Job performance protocols were established. Employee education 
and training programs were instituted. Physical examinations were 
given annually to PDU workers. The author recommends the use 
of rubber instead of cotton gloves. PDU personnel should carry a 
portable carbon-monoxide meter. Supplied air respirators should be 
used when changing recycle gas compressor filters and strainers. 


39572 (PB—84-186014) Control technology assessment 
for coal gasification and liquefaction processes, Combustion 
Engineering Process Development Unit, Windsor, Connecti- 
cut. Report for the site visit of January 1979. Final report. 
Telesca, D.R. (Dynamac Corp., Rockville, MD (USA). 
= Control Div.). Mar 1982. 50p. NTIS, PC A03/MF 
Al 


A survey was conducted to study control technology at the 
Engineering Process Development Unit (SIC-5161) 
(CEPDU) in Windsor, Connecticut on January 18 and March 8, 
1979. A comprehensive industrial hygiene survey was conducted in 
April 1981. There was no specific health and safety program for 
the facility; health and safety were monitored by a division pro- 
gram. Standard preemployment and annual physical examinations 
were provided for all employees and included chest X-rays and 
electrocardiograms. Industrial hygiene surveys showed low worker 
exposure to aromatic Mi of arsenic (7440382), 
beryllium (7440417), cadmium (7440439), lead (7439921), and nicke! 
(7440020) showed concentrations well below current federal limits. 
Protective clothing and respirators were provided. Safety shoes, 
safety glasses, and hard hats were required in process areas. Neo- 
prene gloves and protective overalls were available. Respirators 
were required for activities with high vapor exposures. The author 
concludes that greater emphasis should be placed on personal hy- 
giene. Respirators should be located throughout the facility for easy 
worker access. 


39573 Health effects bioassay results from coal conver- 
sion solid wastes. Maskarinec, M.P.; Larimer, F.W.; Epler, 
J.L.; Francis, C.W. Symposium (International) on Combus- 
tion, [Proceedings]; a= 1982). (EPA—60019-82-017). 
Contract W-7405-ENG-2 

See cae tein tnniiiies teins 
pose a potential hazard to human health and environment, the Oak 
Ridge National Laboratory has conducted studies on extracts from 
processes. Analytical procedures to chemically characterize and 
separate the organic and inorganic constituents were developed. 
Various approaches to extraction were compared. Batteries of 
health effects and environmental assays were applied to the extracts 
or fractions thereof to serve as indicators of chronic hazards. The 
applicability and compatibility of the coupled chemical and biologi- 
cal procedures will be evaluated with particular emphasis on the 
Ames mutagenicity test. 
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39574 (DOE/EI/19646—T2) Petroleum Data System 
(PDS). Monthly report, July 1-31, 1984. Fleming, M.L. 
(Oklahoma Univ., Norman (USA). Energy Resources Inst.). 
13 Aug 1984. Contract AS04-84E119646. llp. NTIS, PC 
A02/MF AOl; 1; GPO Dep. Order Number DE84015615. 

Portions are ‘illegible i in microfiche products. 

The major activity was updating the TOTL file. Significant 
process was made on the implementation of the KLUGE error de- 
tection and tracking system. Special procedures were implemented 
for pre-processing of the 1983 data from Dwight’s Energydata. 


0201 Reserves 


39575 (NP—4901560) Potential for additional oil recov- 
ery in Texas. Fisher, W.L.; Galloway, W.E. (Texas Univ., 
Austin (USA). Bureau of Economic Geology). 1983. 23p. 
Bureau of Economic Geology, Univ. of Texas, Austin, TX 
78712. Order Number TI84901560. 

Geological Circular 83-2. 

The volume of in-place, discovered oil in Texas to date is 
huge, nearly 156 billion barrels. Approximately 54 billion barrels 
will be recovered through the deployment of current conventional 
techniques and practices. The balance - more than 100 billion bar- 
rels - is a potential target for a variety of additional non-conven- 
tional recovery techniques. Currently estimated ultimate recovery 
from major Texas oil reservoirs varies considerably, from as little 
as 5 percent to as much as 85 percent. This wide range of recovery 
efficiency is attributable to a variety of complex factors, some well 
understood, others much less understood, at least to the extent of 





providing guidance for economically feasible improved recovery. 
On the basis of a recent survey and analysis, an estimated target of 
about 30 billion barrels exists for application of strategic infill drill- 
ing programs, consistent with and guided by detailed geologic char- 
acterization of reservoirs. The balance of now unrecoverable oil is 
a potential target for tertiary recovery. Some of these targets are 
now being realized. How much of the total target will be converted 
into actual production depends in part on future economic condi- 
tions and in part on more detailed geologic and engineering com- 
prehension of the complex entities called oil reservoirs. The age of 
the sophisticated productionist - who combines geologic and engi- 
neering expertise - is here. The productionist will be as much a part 
of the future of Texas as the wildcatter was a part of the past. We 
are now, and indeed during the last decade have been, moving rap- 
idly from the discovery phase to the improved recovery phase for 
Texas oil. The supply of now unrecoverable oil is hugh - more than 
100 billion barrels. Recovering the maximum amount of this re- 
source is in the paramount interest of this State and its future econ- 
omy. 21 references, 6 figures, 1 table. 


39576 (TENRAC/EP—82-002) Texas Energy History 
1982. Burnett, D.R.; Chang, J. (Texas Energy and Natural 
Resources Advisory Council, Austin (USA)). Nov 1982. 
116p. (NP—3901213). NTIS MF A0l. Order Number 
DE83902066. 

Microfiche only, copy does not permit paper copy reproduc- 
tion. 

This report is a summary of the Texas Energy Data Bank. 
An overview of the historical reserves, production, transmission, 
conversion, consumption, and valuation of energy in Texas is pre- 
sented. The Graphic Summary contains graphs comparing the 
energy industry in the US and Texas. (DMC) 


39577 (USGS-CIRC—909) Petroleum and mineral re- 
sources of Antarctica. Behrendt, J.C. (ed.). (Geological 
Survey, Washington, DC (USA)). 1983. 77p. USGS-Branch 
of Distribution, 604 Pickett St., Alexandria, VA 22304. 
Order Number T1I84901285. 

Following the introduction, this publication contains the fol- 
lowing papers: (1) Are there petroleum resources in Antarctica? by 
John C. Behrendt; (2) Mineral occurrences of Antarctica by Peter 
D. Rowley, Paul L. Williams, and Douglas E. Pride; and (3) Dufek 
intrusion of Antarctica and a survey of minor metals and possible 
resources by Arthur B. Ford. The first report summarizes the infor- 
mation relevant to petroleum resources. Although uneconomic at 
present, petroleum is generally considered more likely to be exploit- 
ed (if supergiant fields were ever found) in the next few decades 
than hard minerals. The second report reviews the reported occur- 
rences of minerals in Antarctica and discusses their significance. 
The final report discusses the Dufek layered mafic intrusion, second 
only to the Bushveld Complex in size in the world; the Dufek in- 
trusion might be considered as a potential target for mineral explo- 
ration. 370 references, 28 figures, 4 tables. 


39578 Institutional alternatives for financing and operat- 
ing the Strategic Petroleum Reserve. Plummer, J.L. (Q.E.D. 
Research, Inc., Palo Alto, CA). pp 167-186 of Oil shock: 
policy response and implementation. Alm, A.L.; Weiner, 
R.J. (eds.). Cambridge, MA; Ballinger Publishing ‘Company 
(1984). (CONF- 8207110—). 184013447 

From Energy security policy implementation issues confer- 
ence - oil shock: policy response and implementation; Cambridge, 
MA, USA (15 Jul 1982). 

Among the problems and challenges facing the SPR pro- 
gram in 1983, three are most urgent: The continued acquisition of 
SPR oil and the development of the Big Hill site beyond fiscal year 
1984 may be in danger because of the overall federal budgetary 
pressures. It may be useful to consider alternative methods of fi- 
nancing, at least for part of the SPR. Under EPCA, no part of the 
SPR can be drawn down without a presidential declaration that a 
severe energy supply interruption exists. Because a decision of that 
kind would likely be delayed in order to avoid alarming allies and 
foreign oil suppliers, a lot of oil price runup and economic damage 
would likely occur before the SPR was drawn down. Mechanisms 
need to be developed to draw down part of the SPR at an earlier 
date via subpresidential authority. The SPR emergency drawdown 
plan announced by DOE in December 1982 contemplates using 


only spot market auctions of SPR oil, and only after a presidential 
declaration. Other market-oriented approaches to drawdown may 
be able to influence spot market prices at an earlier phase of a dis- 
ruption. 11 references. 


39579 Drawing down the Strategic Petroleum Reserve: 
the case for selling futures contracts. Devarajan, S.; Hub- 
bard, R.G. (Harvard Univ., Cambridge, MA; Northwestern 
Univ., Evanston, IL). pp 187-196 of Oil shock: policy re- 
sponse and implementation. Alm, A.L.; Weiner, R.J. (eds.). 
Cambridge, MA; Ballinger Publishing Company (1984). 
(CONF-8207110—). T184013447 

From Energy security policy implementation issues confer- 
ence - oil shock: policy response and implementation; Cambridge, 
MA, USA (15 Jul 1982). 

The potential benefits of drawing down the SPR by selling 
futures contracts are examined. Observing that, during oil supply 
disruptions, private inventories act to exacerbate the sharp rise in 
oil prices, this model shows sales of SPR oil in the spot and in the 
futures market could lead to a more favorable sequence of spot 
prices in the latter case. Simulation results indicate that futures sales 
achieved much of the price-reducing benefits in the early stages of 
a disruption and led to a lower price trajectory overall when com- 
pared with spot market sales. 10 references. 


39580 Government stockpiles in a multicountry world: co- 
ordination versus competition. Hubbard, R.G.; Weiner, R.J. 
(Northwestern Univ., Evanston, IL; Harvard Univ., Cam- 
bridge, MA). pp 197-226 of Oil shock: policy response and 
implementation. Alm, A.L.; Weiner, R.J. (eds.). Cambridge, 
MA; Ballinger Publishing Company (1984). (CONF- 
8207110—). T184013447 

From Energy security policy implementation issues confer- 
ence - oil shock: policy response and implementation; Cambridge, 
MA, USA (15 Jul 1982). 

An economic analysis of world stock bhavior is presented 
with use of an econometric model that links the world oil market 
and the economy. The technical basis of the model is appended. 30 
references, 2 figures, 2 tables. 


39581 Naval Petroleum and Oil Shale Reserve. Hearing 
before the Subcommittee on Preparedness of the Committee 
on Armed Services, United States Senate, Ninety-Eighth Con- 
gress, First Session on S.1810, September 29, 1983. Washing- 
ton, DC; Government Printing Office (1984). 17p. 

Captain Myron E. Smith, Jr., Director of the DOE Office of 
Naval Petroleum and Oil Shale Reserves, testified at a hearing on 
S. 1810, which authorizes funds relating to the petroleum and oil 
suale reserves. Smith reviewed revenues and expenditures since leg- 
islation was passed in 1976, noting that production at Elk Hills and 
Teapot Dome are at peak levels, in his justification of the budget 
request of $266.1 million. Questions from the committee and 
Smith's responses follow his formal testimony. 
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39582 (INDC(NDS)—151/L, pp 291-300) Proposed K- 
U-Th logging calibration facility for the petroleum industry. 
Arnold, D.M. (Welex-A Halliburton Co., Houston, TX 
(USA)). Jan 1984. NTIS (US Sales Only), PC A16/MF 
AO1. Order Number TI84780543. (CONF-8311142—). 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland _ Nov 1983). 

pectral gamma ray logs have been used for a number of 
years a aoe the potassium, uranium, and thorium content of 
earth formations penetrated by a borehole. These logs, which are 
commonly referred to as K-U-Th logs, were initially used in miner- 
als exploration and in bed correlation studies. During the past few 
years, there has been an expanded usage of K-U-Th logging within 
the petroleum industry. A K-U-Th logging calibration facility, spe- 
cifically designed for the petroleum industry, was proposed in 1980. 
The facility will be operated under the auspices of the American 





Petroleum Institute (API). The design of the facility has been com- 
pleted, sufficient funding has been obtained, and it is anticipated 
that construction of the facility will begin in late 1983. The pro- 
posed K-U-Th logging calibration facility will consist of two cylin- 
drical pits 9.14m in vertical depth and 2.36m in diameter. The pits 
will contain alternating 1.5m thick layers of low activity concrete 
“barren” zones and concrete layers to which radioactive material 
has been added. Three radioactive zones will contain known 
amounts of thorium only, uranium only, and potassium only. Two 
additional zones will contain mixtures of thorium, uranium, and po- 
tassium with relatively low and high total activity. In addition, one 
pit will contain a 0.15m thick high intensity mix zone for determin- 
ing bed boundary response of logging instruments. Each pit will 
contain 30cm, 22cm, and 15cm diameter boreholes which extend 
3m below the lowest zone. This paper describes the overall config- 
uration of the proposed calibration facility. 


39583 (INDC(NDS)—151/L, pp 103-139) Remarks on 
some rock neutron parameters. Czubek, J.A. (Institute of Nu- 
clear Physics, Krakow (Poland)). Jan 1984. NTIS (US Sales 
Only), PC Al6/MF A0Ol. Order Number 1184780543. 
(CONF-8311142—). 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland ie Nov 1983). 

A method to calculate the thermal neutron parameters of 
rocks is given in the paper. It is based on a proper energy averag- 
ing of cross-sections for all rock matrix and rock saturating liquid 
constituents. The diffusion lengths in different lithologies as func- 
tion of the variable rock porosity have been calculated. An influ- 
ence of the thermal neutron spectrum on the shape of the porosity 
calibration curves for the dual spacing neutron method is shown. 
Magmatic rocks as a possible source of geothermal energy are now 
becoming a target of neutron loggings for the porosity determina- 
tion. Here the knowledge of the slowing-down lengths is of great 
importance in the problem of the estimation of the calibration 
curves. A semi-analytical approach to get this parameter is given in 
the paper. It was found, as far as concerns the slowing-down of fast 
neutrons, that all magmatic rocks behave as sandstone with, howev- 
er, different content of bound water in the rock matrix and differ- 
ent rock matrix density. Some neutron methods are based on the 
detection of epithermal neutrons. For theoretical considerations it is 
important to know the physical meaning of the registered signal. 
From the discussion of experimental data reported in the literature 
it seems that it is the slowing-down density that is the physical 
quantity being measured. This conclusion has a very important 
practical implication - the porosity calibration curves depend upon 
the slowing-down length alone and are independent of the slowing- 
down cross-section for epithermal neutrons. 


39584 (INDC(NDS)—151/L, pp _ 141-151) Recent 

progress in fast neutron activation cross section data. Michae- 
lis, W. (GKSS-Forschungszentrum Geesthacht G.m.b.H., 
Geesthacht-Tesperhude (Germany, F.R.). Inst. fuer Physik). 
Jan 1984. NTIS (US Sales Only), PC Al6/MF A011. Order 
Number T184780543. (CONF-8311142—). 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

A brief review is given of some significant investigations 
performed during the past few years in the area of fast neutron acti- 
vation cross sections that may be relevant for the use of nuclear 
techniques in the exploration of mineral resources, in process and 
quality control in industry as well as for general analytical pur- 
poses. Differential capture cross sections are considered for the nat- 
ural elements or isotopes of Fe, Cu, Se, Y, Nb, Cd, In, Gd, W, Os 
and Au. Some of the data are compared with statistical model cal- 
culations. Experimental and evaluated average cross sections for 
capture and threshold reactions in the spontaneous fission neutron 
field of °*Cf are reviewed taking into account the elements or iso- 
topes of Mg, Al, Si, S, Ti, V, Mn, Fe, Co, Ni, Cu, Zn, Sr, Zr, Nb, 
Cd, In, Ba, Ta and Au. A summary of recent studies of differential 
cross sections for threshold reactions comprises data on Al, Si, S, 
Ti, Fe, Co, Ni, Cu, Zn, Zr, Nb, Ta, W and Au. Besides experimen- 
tal investigations, evaluations and theoretical model calculations are 
considered. Cross sections at 14 MeV and in the region around this 
energy are reviewed for Na, Mg, Al, Cl, Ti, V, Cr, Mn, Fe, Co, 


Ni, Cu, Zn, Br, Sr, Zr, Nb, In, Er, Yb, Ta, W, Os, Ir, Au and Pb. 
Particular emphasis is laid on (n,p), (n,2n) and (n,a) reactions. (n,n’) 
reactions are allowed for if the half-life of the metastable state ex- 
cited permits elemental analyses by common experimental tech- 
niques. 


39585 ne eee 
the pulsed neutron-neutron method for the determination of 
oil-water contacts in a bore-hole. Vo Dac Bang; Nguyen 


Phuc; Tran Dai Nghiep; Pham Duy Hien (Institute of Phys- 
ics, Hanoi (Viet nam)). Jan 1984. NTIS (US Sales Only), 
sila AOl. Order Number T184780543. (CONF- 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

The experience of using the pulsed neutron-neutron method 
(PNNM) for determination of oil-water contacts is presented. The 
neutron diffusion constants were measured for different geological 
bore-hole layers. The correlation of the neutron life-time and geo- 
logical characteristics is discussed. The convenience and disadvan- 
tages of pulsed neutron-neutron method, as well as the technical 
characteristics of apparatus needed for a developing country such 
as Vietnam are formulated. The pulsed neutron method widely 
used in reactor physics for the determination of neutron parameters 
of multiplying and non-multiplying systems has been used for inves- 
tigation of an oil-gas bore hole. Here were present some results of 
the application of the PNNM in Vietnam for the determination of 
oil-water contacts. 


on ae Me ge 255-261) Lithological 
snieite of volcanic rock by using the differential gamma ray 
log. Itoh, T.; Kato, S. Japan Petroleum Exploration Co 
t. of Exploration, Tokyo). Jan 1984. NTIS (US es 
y), PC Al6/MF AOl. Order Number 1184780543. 
(CONF-8311142—). 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

At the giant oil and gas field in the northern part of Japan, 
most of the reservoir rocks consist mainly of a volcanic complex, 
and the hydro-carbon productivity of formation is strongly affected 
by a degree of alteration of rock matrix and existing values of clay 
minerals in the formation. The acidic and basic rock can be dis- 
criminated by the use of a differential gamma ray analysis. The 
degree of alteration of basic rock can also be discriminated by 
means of 40K gamma ray value and the formation resistivity cross- 
plot. The lava flow direction of underground formation may be es- 
timated by this crossplot method with a correlation of several 
number of welds at the specific oil and gas field. 
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(DOE/BC/10662—1) Oil recovery tests with 
MERCO fluids. Final report. (Pennsylvania State Univ., 
University Park (USA)). 7 Aug 1984. Contract AS19- 
82BC10662. 22p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
Order Number DE84015435. 

Portions are illegible in microfiche products. 

The major objective of this study was to evaluate a new 
fluid injection scheme for recovering tertiary oil. These fluids, de- 
veloped by the Molecular Energy Research Company (MERCO), 
appear to be composed primarily of sodium silicate and ammonia as 
well as other undisclosed, unidentified additives. In particular, a 
series of core flood experiments were conducted along with various 
fluid property measurements. Two of the MERCO fluids were 
tested with Delaware-Childers crude oil (35°API), two others with 
Bakersfield crude oil (15°API). Prior to tertiary flooding the cores 
were waterflooded with sodium chloride brine. Recoveries for the 
Delaware-Childers floods using a continuous injection of MERCO 
of Si-Na (NH2CONHz) fluids recovered from 3.9 to 35.4% of the 
tertiary oil. Much of this recovery could be credited to the gas 
drive created when the hydrogen peroxide used in the tertiary fluid 
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in the core. Floods utilizing hydrogen peroxide alone 
recovered 6.4 to 20.5% of the tertiary oil and showed the same rate 
dependence. The core floods conducted with Bakersfield crude oil 
and slugs of C-4-L and C-8-5 test fluids chased by polymer had re- 
coveries ranging from 14.3 to 18.8% of the tertiary oil in place. 
Most of this recovery was attributable to the polymer buffer used 
for mobility control. Polymer injection alone recovered 14.1% of 
the tertiary oil. Crude oil - aqueous phase interfacial tensions were 
reduced 58 to 92% with the MERCO fluids. This is not enough to 
significantly alter recovery. The MERCO type fluids were also 
able to break water-oil emulsions more quickly than gravity alone. 
However, a commercial demulsifier was much more efficient than 
any of the MERCO fluids tested for this oil-water system. 25 refer- 
ences, 9 figures, 6 tables. 


39588 (DOE/METC/SP—209) Gas miscible displace- 
ment enhanced oil recovery. (USDOE Morgantown Ener; 
Technology Center, WV). Jan 1984. 34p. NTIS, PC A03/ 
MF AO1; 1; GPO Dep. Order Number DE84009283. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The general goal of the Gas Miscible Displacement Project 
is to support high-risk, long-term CO2/EOR research that does not 
duplicate or displace private and other public R & D efforts. More 
specifically, the project goals are: (1) to understand the CO: proc- 
ess displacement mechanisms; (2) to provide predictive capability to 
forecast recovery from the process; and (3) to improve the process 
recovery efficiency. In order to accomplish these goals, the follow- 
ing research priorities have been identified: (1) better mobility con- 
trol of injected fluids; (2) improved techniques for reservoir evalua- 
tion through investigating geologic and reservoir heterogeneity, re- 
sidual oil saturation, and fracturing; (3) improved understanding of 
ee ee eee 
nomena; (4) improved predictive modeling; and (5) field- 
ance appraisal for tertiary oil recovery. hp uenieee ae on 
search for FY 83 and FY 84 are: to provide a better understanding 
of the mechanism of the carbon dioxide miscible displacement proc- 
ess; to increase the displacement and sweep efficiencies of the in- 
jected fluids; to provide predictive modelig capability for the gas 
miscible displacement process; and to study the effects of reservoir 
heterogeneity. 


39589 (IFP—31-427) Crude oil thermodynamic properties 
in presence of carbonic gas. Application to enhanced recovery. 
Vengu, T. (Institut Francais du Petrole (IFP), 92 - Rueil- 
Malmaison; Paris-6 Univ., 75 (France)). Sep 1983. 258p. (In 
French). NTIS (US Sales Only), PC Al2/MF AO1. Order 
Number DE84752145. 

Portions are illegible in microfiche products. 
Thermodynamic properties knowledge of crude oil in the 
presence of CO2 is indispensable for enhanced recovery mechanism 
comprehension. After a classic PVT study of TV1 oil, same meas- 
urements have been taken up again with different mixtures 
(TV1+CO2). It has been stated that viscosity reduction and 
growth reach respectively 12 and 45% at field pressure (230 bar). 
Tetraphase and triphase zone have been stated at field temperature 
(84,5°C). At last oil displacement tests in porous media by CO2 and 
CO2-H2S mixtures have shown that miscibility minimum pressure 
does not exist and H2S content in injected gas has a significant in- 
fluence on recovery rate. 


39590 (NMERDI—2-70-3304) Measurement and correla- 
tion of conditions for entrapment and mobilization of residual 
oil. Final report, January 1981-March 1984. Morrow, N.R. 

lew Mexico Inst. of Mining and Technology, Socorro 

SA). New Mexico Petroleum Recovery Research 
Center). Jul 1984. 196p. NTIS, PC A09/MF AOI - 
NMERDI, Univ. of New Mexico, Suite M, 457 Washington 
SE, Albuquerque 87108. Order Number DE84901674. 

The first task was to investigate the limits of reliability of 
laboratory ing as an evaluation tool. A systematic study 
was made of factors which might affect residual oil. Wettability 
was identified as a key variable. The second task concerns the ef- 
fects of high capillary number flows on trapping phenomena and 
residual oil saturation. Correlations of capillary number and relative 
permeability behavior at reduced residual saturations have been de- 
veloped for displacement in sandstones. It was found that crude oil 


induced wettability increased the capillary number required for mo- 
bilization by a factor of about five. Another aspect of residual oil 
investigated was the relationship between electrical conductivity 
and reduced residual oil saturation. The third task deals with the 
mechanism of entrapment and mobilization and associated funda- 
mental capillary phenomena. Comparison of the effects of extreme 
types of pore structure with aspect ratio identified as a key variable 
has been made. A study of the stability of displacement fronts in 
micromodels formed from sintered bead pack of about 10 layers 
thickness is reported. The thin models permitted the effects of vary- 
ing interfacial tension, coalescence time, viscosity ratios and density 
differences to be followed directly and recorded on videotape. The 
fourth task involved study of the detailed structure of residual oil 
and the changes that take place during recovery. The technique of 
using a nonwetting phase which will solidify and can be separated 
from the rock has been applied. This work provides insight into the 
mechanisms by which residual oil can be moved, and more quanti- 
tative understanding of why the difficulty of recovering oil in- 
creases as the amount which remains is reduced. 53 references, 74 


figures, 46 tables. 


39591 (NMERDI—2-72-4308) Displacement of oil by 
carbon dioxide. Final report. Orr, F.M. Jr.; Taber, J.J. (New 
Mexico Inst. of Mining and Technology, Socorro (USA). 
New Mexico Petroleum Recovery Research Center). Jul 
1984. 276p. NTIS, PC A13/MF A011 - NMERDI, Univ. of 
New Mexico, Suite M, 457 Washington SE, Albuquerque 
87108. Order Number DE84901677. 

Portions are illegible in microfiche products. 

Results of a comprehensive research effort to identify, inves- 
tigate and quantify factors which influence CO2 flood performance 
are presented. Results of static equilibrium phase behavior experi- 
ments for mixtures of CO2 with Wasson crude and Wasson oil con- 
taining varying amounts of solution gas are reported for three tem- 
peratures, 90, 105 and 120°F. Analysis of the resulting phase dia- 
grams suggests a simple correlation for minimum miscibility pres- 
sure (MMP) based on the vapor pressure of CO:, extrapolated if 
necessary for temperatures above the critical temperature of CO:. 
Results of detailed measurements of phase compositions in CO2-hy- 
drocarbon systems are presented. Partitioning of paraffinic, naph- 
thenic and aromatic hydrocarbons between CO»-rich and oil-rich 
phases was investigated in continuous multiple contact (CMC) ex- 
periments. CMC measurements of phase compositions and densities 
for the quaternary system CO2-methane-butane-decane and several 
associated binary and ternary systems at 160°F are reported and 
compared with phase behavior calculated with the Peng-Robinson 
equation of state. Predictions of liquid-liquid and liquid-liquid-vapor 
phase behavior made with the equation of state are also compared 
with experimental observations. The theory of the effect of CO- 
crude oil phase behavior on displacements in an ideal porous 
medium is tested by predicting the performance of slim tube dis- 
placements from independently measured phase behavior and fluid 
property data obtained with the continuous multiple contact experi- 
ment. The quantitative agreement between prediction and experi- 
ment is good enough to suggest that the essentials of CO2-crude oil 
phase behavior can be modeled with a small number of pseudo- 
components. 125 references, 170 figures, 28 tables. 


39592 (SAND—84-0469) Similarity analysis of energy 
transport in gas-driven fractures. Nilson, R.H.; Griffiths, 
S.K. (S-Cubed, La Jolla, CA (USA); Sandia National Labs., 


Albuquerque, NM (USA)). Jun 1984. Contract AC04- 
76DP00789. 38p. NTIS, PC A03/MF A0Ol; 1; GPO Dep. 
Order Number DE84015268. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Gas-driven fracture propagation is important in a variety of 
blasting technologies. In most applications, the driving gases are 
very hot and so heat transfer from the fluid to the fracture walls 
strongly influences the flow from the inlet toward the fracture tip. 
Since the flow of fluid into the fracture is responsible for most frac- 
ture growth, this convective heat transfer is important in control- 
ling fracture speed and ultimate length. Similarity solutions are pre- 
sented for the problem of a planar gas-driven fracture propagating 
in a brittle elastic solid. Local values of the fluid pressure, tempera- 
ture and speed are computed from the one-dimensional mass, mo- 





mentum and energy equations governing the turbulent flow of an 
ee eee, ae ee 
the fracture, work in opening the fracture and frictional heating are 
included in the energy balance. Each conservation equation directly 
takes into account the spatial and temporal variations in the frac- 
ture aperture, and the temporal variation in fracture length. The 
time-dependent stresses and displacements in the solid are calculat- 
ed from the gas pressure distribution, in accordance with the quasi- 
steady integral relations from linear elastic fracture mechanics. 
Three thermal models are considered in the analysis: isentropic; adi- 
abatic with frictional heating; and the more general case of forced 
convection heat transfer to a cold isothermal fracture wall. Whea 
heat transfer is very weak, the general solution approaches the adia- 
batic result; when heat transfer is very strong, the general result ap- 


proaches a known isothermal limit. The applicable range of each: 


model is described. Collectively, the similarity solutions based on 
these models can be used to estimate fracture speeds and lengths in 
evaluating the containment of underground nuclear tests and in a 
broad variety of conventional blasting applications. 


0204 Processing 
REFER ALSO TO CITATION(S) 39289, 40720 


39593 (DOE/CS/40093—T3) Refinery energy profile. 
Task 3. Development of profile for first 
unit. Maier, R.W.; Olivent, W.P.; Brandt, D.L.; —— 
T.G. (Gulf Research and Development Co., Pittsbur 
(USA)). Mar 1978. Contract ACO05-77CS40093. 16. 
(ORO—5262-3). NTIS, PC A06/MF A0Ol1; 1; GPO Dep. 
Order Number DE84016397. 

Portions are illegible in microfiche 

Work on Contract EY-77-C-05-5: Refinery Energy Pro- 
file with the Gulf Research and Development Company is being 
carried out at Gulf’s Alliance Refinery. Task 3 has now been com- 
pleted and the work to date is on schedule and within the budget. 
Task 3 represents development of an energy profile reporting tech- 
nique for one unit, the crude unit. The technique developed is 
based on detailed operating data primarily collected in a 24-hour 
period on September 26, 1977. The report summarizes the entire 
procedure followed, including determining what data to take, how 
to gather and record the data, instrumentation required, sampling, 
energy-use calculation methods, preparation of energy use summa- 
ries, and finally presentation of the energy profile. The profile is 
presented as Figure 1 in three forms: (1) bar graph, (2) circular, and 
(3) Sankey-type. The study shows over half (54%) of the energy 
input is recovered. Of the other half (46%), about 3/4 is lost in 
three areas: heater stacks, air coolers and water coolers. The meas- 
ured energy out balanced to within 95% of the measured energy 
input requirements. The difference is shown as unaccounted in the 
profile. Task 3 represents the first unit profiled. As profiles are de- 
veloped for the other units under Task 4, it is anticipated many im- 
provements will be made in the technique followed in preparing the 
Task 3 profile. These improvements will of course be used in the 
technique recommended in the final report of the Contract. 5 refer- 
ences, 9 figures, 19 tables. 


39594 (DOE/NBB—0060) handbook for 
the petroleum refining industry. (Pacific Northwest Lab., 
Richland, WA (USA)). Feb 1984. Contract AC06- 
76RL01830. 158p. NTIS, PC A08/MF A0Ol1; 1; GPO Dep. 
Order Number DE84016304. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This Handbook deals only with industrial cogeneration, that 
is, simultaneous production of both heat and electricity at the indus- 
trial plant site. The cogenerator has the option of either selling all 
cogenerated power to the utility while simultaneously purchasing 
power to nth tie oiins Cian, ot Glial aaaeaacanee 
demand with cogenerated power, thus displacing utility-supplied 


liminary 4 

af a pertiontor pleat. The taatieak: te tekaliae te gue eben 
derstanding of the potential of several standardized cogeneration 
systems, as well as their limitations. However, because the decision 


to cogenerate is very site specific, the handbook cannot provide all 
ee to bring to light the 
major issues that should be addressed in the decision-making proc- 
eas. The decision of whether to cogenerate involves several consid 
erations, technical, economic, environmental, legal, and 
regulatory issues. Each of these issues is addressed separately in this 
handbook. In addition, a chapter is included on preparing a three- 
phase work statement, which is needed to guide the design of a co- 
generation system. 39 figures, 37 tables. 


0206 Health And Safety 
REFER ALSO TO CITATION(S) 41169 


39595 Alternative safety 


gaseous assessment. 
cola pe — a ue, A.T. (University of 


Energy Tech- 
ers dig grt Los ‘som New Mexico). Amalie 
Haney Soocer’ 485 186(Dee 1983). (CONF-831205—). 

From 6. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (12 Dec 1983). 

Public acceptance of alternative transportation fuels in the 
United States is contingent not only upon the requisite technical, 
environmental, and economic factors but also upon demonstration 
through adequate assessment, testing, and operational experience 
that the intrinsic risk is either equivalent to or less than that associ- 
ated with energy carriers presently in common use. In support of 
work sponsored by the Office of Vehicle and Engine R & D of the 
Department of Energy, a relative safety assessment of alternative 
gaseous and reference liquid fuels utilized for light automotive 
transportation in the public sector was i 


i comparative 
Supiencarampaae. 
0207 Marketing And Economics 
scericeeainartatiaatiaatia tates 39575, 40240, 40292, 40296 


39596 (DOE/BC—84/4/SP) Partners in progress. Fol- 
stein, R.L. (USDOE Bartlesville Project Office, OK 
(USA)). 1984. 8p. (CONF-840294—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84014772. 

From Joint meeting of the Engineers Society of Tulsa, Okla- 
homa Society of Professional Engineers, and Civil Engineering So- 
ciety; Tulsa, OK, USA (22 Feb 1984). 

Portions are illegible in microfiche products. 

Crude oil production in the United States has declined stead- 
ily for years. Of the 31 states that produced oil in 1982, 23 had less 
production than in 1970. The eight states that showed an increase 
account for 20% of the total lower 48 production. California alone 
accounts for 17%. Of the largest lower 48 producing states, all are 
in serious decline except California when the increased use of ther- 
enhanced oil recovery processes has maintained productivity. 
believes that neither the longer economic life of mar- 

nor the addition of new reserves will be able to slow 
ieee production. He stresses the need to de- 
technology for the following reasons: (1) to 
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increment of liquid fuel; and (3) to maintain 
domestic industry and decrease reliance on foreign sup- 
Engineering constraints to expansion of EOR production are 
re significant than the economic ones. It will take combined 
in the field as in the laboratory to overcome current limita- 
Ssiianh, Ogata 
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39597 (DOE/EIA—0380(84/05)) Petroleum Marketing 
Monthly, May 1984. (USDOE Energy Information Admin- 
istration, Washington, DC. Office of Oil and Gas). Aug 
1984. 135p. NTIS, PC A07/MF AOl1; 1 - GPO; GPO Dep. 
Order Number DE84015662. 

Portions are illegible in microfiche products. 

The preliminary statistics for May 1984, summarized in the 
table below, show that total refiner/gas plant operator sales of se- 
lected petroleum products (measured in gallons per day) increased 
by 2.3% compared with final April sales. Increases in sales were 
reported for the three grades of motor gasoline, both aviation fuels, 
No. 2 diesel fuel, and both grades of residual fuel. As expected, 
sales of four seasonal fuels (No. 2 fuel oil, kerosene, No. 1 distillate, 
and propane) declined in May, as did sales of No. 4 fuel oil. Refin- 
er/gas plant operator price changes were mixed in May. Motor gas- 
oline retail prices rose, as did those for kerosene-type jet fuel, No. 1 
distillate, No. 2 diesel fuel, No. 4 fuel oil, and high-sulfur residual 
fuel. Refiner/gas plant operator wholesale prices decreased for 
motor gasoline, No. 4 fuel oil, low-sulfur residual fuel, and propane. 
Wholesale prices for the other products increased. The May sales 
activity for each of the principal product groups is tabulated. 


39598 Role of international cooperation. Lantzke, U. 
(International Energy Agency, Paris, France). pp 77-93 of 
Oil shock: policy response and implementation. Alm, A.L.; 
Weiner, R.J. (eds.). Cambridge, MA; Ballinger Publishing 
Company (1984). (CONF-8207110—). T184013447 

From Energy security policy implementation issues confer- 
ence - oil shock: policy response and implementation; Cambridge, 
MA, USA (15 Jul 1982). 

The problems of managing oil supply disruptions have for 
the moment been moved offstage as the public debate focuses on 
the possibility of a collapse of oil prices. Yet, even with the current 
volume of spare production capacity, the loss of production and 
production capacity in the Gulf would interrupt 13 percent of free 
world oil supply requirements for 1983 after all spare capacity out- 
side the Gulf was brought into service. Taken together with the 
continuing fragility of the political situation in that region, this fact 
demonstrates the continuing importance of the IEP to the econom- 
ic and therefore political security of the oil-importing nations. The 
author concludes with a plea that the respite provided by the cur- 
rent slack oil market be put to good effect. Of course, the next 
crisis may never come. But the postwar history of the Middle East, 
combined with the present spate of cancellations of projects that 
would substitute for OPEC oil and the blunting of the conservation 
drive as the real oil price falls, suggests that it very well may. In 
the author’s view we are quite well prepared for the really major 
crisis for which the IEA sharing scheme is designed (although 
there is always scope for further improvements). But we are still 
not well prepared for lesser disturbances. It would be a tragedy if 
the events of 1979 and the economic recession that has ensued had 
to be repeated once again for the lessons to be fully learned. 


39599 Energy shocks and the macroeconomy. Pindyck, 
R.S.; Rotemberg, J.J. (Massachusetts Inst. of Tech., Cam- 
bridge). pp 97-120 of Oil shock: policy response and imple- 
mentation. Alm, A.L.; Weiner, R.J. (eds.). Cambridge, MA; 
Ballinger Publishing Company (1984). (CONF-8207110—). 
1184013447 

From Energy security policy implementation issues confer- 
ence - oil shock: policy response and implementation; Cambridge, 
MA, USA (15 Jul 1982). 

Energy price shocks affect macroeconomic variables 
through a variety of different channels. Some of these effects are 
the result of rigidities in wages or prices, and in some cases the di- 
rection of the effect is ambiguous. Implications that these effects 
have for economic and energy policy are reviewed. Understanding 
of the macroeconomic effects of an energy price shock is still in- 
complete. For example, the general equilibrium effects of an energy 
price increase on the real wage and on nonenergy prices is ambigu- 
ous and requires further empirical study. Also, exchange rate ef- 
fects could be important. Nonetheless, current understanding of 
these macroeconomic effects has strong and robust implications for 
economic and energy policy. The policies outlined may limit the 
impact of future shocks. That impact will still be significant, but it 
should be manageable. The United States and other energy-depend- 
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ent countries must avoid exacerbating the effects of energy shocks 
with misguided policies. 17 references. 


39600 Temporary tax reductions as responses to oil 
shocks. Hubbard, R.G. (Northwestern Univ., Evanston, IL). 
pp 121-128 of Oil shock: policy response and implementa- 
tion. Alm, A.L.; Weiner, R.J. (eds.). Cambridge, MA; Bal- 
linger Publishing Company (1984). (CONF-8207110—). 
TI84013447 

From Energy security policy implementation issues confer- 
ence - oil shock: policy response and implementation; Cambridge, 
MA, USA (15 Jul 1982). 

The short-run reductions in aggregate demand that have ac- 
companied the sharp increase in the price of imported oil have led 
many economists and policymakers to advocate tax reductions as a 
countercyclical measure. Tax rebate or reduction schemes can cer- 
tainly be constructed to increase the potential for consumer spend- 
ing and to address certain equity goals. The effectiveness of tempo- 
rary tax cuts in stimulating demand depends on the way in which 
agents determine their consumption decisions and on the extent to 
which they can attain their desired level of spending - as opposed 
to being rationed by liquidity constraints. The empirical results pre- 
sented here indicate that those differences in behavior can produce 
very different results for the effectiveness of the policy. Under 
plausible parameter values, though, substantial benefits can be ob- 
tained from using temporary tax cuts at the onset of an oil shock. 
In reality, policy changes do not occur in isolation, and the ultimate 
test of the effectiveness of the temporary tax cut proposals depends 
on the total stance of fiscal and monetary policy. 


39601 Economic response: administrative options and an- 
alytical framework. Barth, M.C.; Berk, E. (ICF Inc., Wash- 
ington, DC). pp 129-143 of Oil shock: policy response and 
implementation. Alm, A.L.; Weiner, R.J. (eds.). Cambridge, 
MA; Ballinger Publishing Company (1984). (CONF- 
8207110—). T1I84013447 

From Energy security policy implementation issues confer- 
ence - oil shock: policy response and implementation; Cambridge, 
MA, USA (15 Jul 1982). 

The analytical framework presented in this chapter sets forth 
a number of factors that may be weighed in making decisions. 
While the framework may appear complex, it should simplify the 
evaluation of alternatives for economic response measures, provid- 
ing a rational basis for choosing the alternative that is, if not per- 
fect, then the least imperfect. For example, the framework helps 
identify potentially conflicting policy objectives. One proposal for 
an economic response program might emphasize equity with re- 
spect to the percentage of the population reachd or the degree to 
which benefits are related to hardships actually incurred. Another 
might emphasize the rapid injection of funds into the economy 
rather than mimicking an income transfer program; it would be 
aimed at offsetting income losses in general by restoring output and 
employment to the benefit of all citizens. The option offered in this 
chapter meets the second objective better than the first. While this 
option includes provision for reasonable coverage, it sacrifices pre- 
cision and universality for the sake of feasibility and political ro- 
bustness. 5 references. 


0208 Waste Management 


REFER ALSO TO CITATION(S) 39388, 40430, 41193 


0209 Environmental Aspects 


REFER ALSO TO CITATION(S) 40256 


39602 (PB—84-179522) Seabird-oil spill behavior study. 
(Nero and Associates, Inc., Portland, OR (USA)). Apr 1983. 
388-in 3vp. NTIS, PC E99. 


Set includes PB84-179530 through PB84-179555. 





39603 (PB—84-179530) Seabird-oil spill behavior study. 
Volume 1. Executive summary. Final report. Varoujean, 
D.H.; Baltz, D.M.; Allen, B.; Power, D.; Schroeder, D.A. 
(Nero and Associates, Inc., Portland, OR (USA)). Apr 1983. 
21p. NTIS, PC A02/MF AO1. 

See also PB84-179548. 

This volume contains a summary of findings of a two year 
(1980-1982) study on the behavior of seabirds encountering oil-con- 
taminated water. An information survey, undertaken in the study, 
indicated that out of nearly 300 references to seabird/oil research 
only 12 articles addressed the topic of seabird behavior in the pres- 
ence of oil. Available evidence does, however, indicate that sea- 
birds avoid or try to avoid making contact with petroleum oil. 
Field observations and experiments conducted in the study areas of 
natural oil seeps in the Santa Barbara Channel California, revealed 
that: (1) abundance of seabirds in the study area was relatively low 
when compared to that in oil-free areas of the Channel; (2) the age 
and/or the residency status of Brown Pelicans (Pelecanus occiden- 
talis), Western Gulls (Larus occidentalis) and Heermann’s Gulls 
(Larus heermanni) were related to the frequency of interaction of 
these birds with oil. 


39604 (PB—84-179548) Seabird-oil spill behavior study. 
Volume 2. Technical report. Final report. Varoujean, D.H.; 
Baltz, D.M.; Allen, B.; Power, D.; Schroeder, D.A. (Nero 
and Associates, Inc., Portland, OR (USA)). Apr 1983. 7ip. 
NTIS, PC A04/MF AO1. 

See also Volume 1, PB84-179530 and Volume 3, PB84- 
179555. 

This volume provides a technical discussion of a two year 
(1980-1982) study on the behavior of seabirds encountering oil-con- 
taminated water. An information survey, undertaken in this study, 
indicated that out of nearly 300 references to seabird/oil research 
only 12 articles addressed the topic of seabird behavior in the pres- 
ence of oil. Available evidence does, however, indicate that sea- 
birds avoid or try to avoid making contract with petroleum oil. 
Field observations and experiments conducted in the study areas of 
natural oil seeps in the Santa Barbara Channel, California, revealed 
that (1) abundance of seabirds in the study area was relatively low 
when compared to that in oil-free areas of the Channel; (2) the age 
and/or the residency status of Brown Pelicans (Pelecanus occiden- 
talis), Western Gulls (Larus occidentalis) and Heerman’s Gulls 
(Larus heermanni) were related to the frequency of interaction of 
these birds with oil. 


39605 (PB—84-179555) Seabird-oil spill behavior. 
Volume 3. Appendices. Final report. Varoujean, D.H.; Baltz, 
D.M.; Allen, B.; Power, D.; Schroeder, D.A. (Nero and As- 
sociates, Inc., Portland, OR (USA)). Apr 1983. 296p. NTIS, 
PC A13/MF AOl1. 

See also Volume 2, PB84-179548. 

The appendices presented in this volume contain information 
gathered during a two year (1980-1982) study on the behavior of 
seabirds encountering oil-contaminated water. Appendix A is the 
annotated bibliography developed for the project. The remaining 
appendices contain the data base compiled during the study. 


0210 Legislation And Regulation 


39606 Introduction: managing oil shocks. Alm, A.L. 
(Harvard Univ., Cambridge, MA). pp 1-29 of Oil shock: 
re response and implementation. Alm, A.L.; Weiner, 

J. (eds.). Cambridge, MA; Ballinger Publishing ‘Company 
(1984) (CONF-8207110—). 7184013447 

From Energy security policy implementation issues confer- 
ence - oil shock: policy response and implementation; Cambridge, 
MA, USA (15 Jul 1982). 

This chapter is an overview of the international economic 
impacts that follow a major petroleum supply disruption such as 
the Iran oil workers strike of 1978. Such shocks are seen by the 
author as the real culprit for inflation and loss of US productivity. 
Philosophy behind government allocation programs during short- 
ages is discussed. 14 references. (PSB) 


39607 Anatomy of a minor disruption: missed opportuni- 
ties. Badger, D.B. Jr. (International Energy Agency, Paris, 
France). pp 33-53 of Oil shock: policy response and imple- 
mentation. Alm, A.L.; Weiner, R.J. (eds.). Cambridge, MA; 
Ballinger Publishing Company (1984). (CONF-8207110—). 
1184013447 

From Energy security policy implementation issues confer- 
ence - oil shock: response and implementation; Cambridge, 
MA, USA (15 Jul 1982). 

The oil price increases of 1979-1980 are widely believed to 
have been the unavoidable result of the loss of supply from Iran 
following the outbreak of the Iranian Revolution in October 1978. 
Yet, a closer look at the patterns of supply, consumption, and 
stocks during this period shows only a relatively small and tempo- 
rary imbalance between supply and consumption. A surge in 
demand for stocks appears, therefore, to have contributed strongly 
to the dramatic rise in market-clearing prices. A policy of govern- 
ment intervention to release oil to satisfy the excess demand for 
stocks would very likely have achieved different results. It would 
have moderated price increases in 1979 and 1980, allowed higher 
levels of ion, and still provided surplus stocks to help 
absorb the shock of the second disruption caused by the Iran-Iraq 
War. Some price increase was eventually inevitable due to produc- 
tion capacity limitations either before or as a result of the Iran-Iraq 
War. It appears likely, however, that if the assumed intervention 
had been carried out prudently, the total price increase necessary to 
adjust to the two supply shocks would have been less than the his- 
torical increase and would have been achieved in a smoother, more 
predictable fashion. The benefits of such an intervention would 
have been measured in terms of hundreds of billions of dollars an- 
nually. 


39608 Domestic refining industry: economics and regula- 
tion. Krapels, E.N.; Colglazier, E.W.; Kates-Garnick, B.; 
Weiner, R.J. (Energy Security Analysis, Inc., W 

DC; Harvard Univ., Cambridge, MA). pp 55-76 of Oil 
shock: policy response and implementation. Alm, A.L.; 
Weiner, R.J. (eds.). Cambridge, MA; Ballinger Publishing 
Company (1984). (CONF-8207110—). T184013447 

From Energy security policy implementation issues confer- 
ence - oil shock: policy response and implementation; Cambridge, 
MA, USA (15 Jul 1982). 

This chapter presents the findings of a study of the crude oil 
access problem for domestic US refiners during a supply disruption. 
The study was aimed at identifying questions for contingency-plan- 
ning purposes and providing answers as authoritative as existing 
data and projections about the oil market allow. The crude oil 
access problem is of concern because some regions of the United 
States might be disadvantaged during a disruption. It is widely per- 
ceived that if an independent refiner serving a region cannot get 
adequate crude oil supplies to produce needed products, then that 
region might experience considerably higher prices and lower sup- 
plies than the national average. States such as Kansas and Indiana, 
where independent refiners have the largest market shares, might 
be considered especially vulnerable. Attempts are made to place 
some qualitative bounds on the magnitude of the potential product 
access problem arising from the crude access problem. 


0230 Properties 
REFER ALSO TO CITATION(S) 39364, 39589, 40454, 40482 


39609 (AD-A—141068/7) Properties of aircraft fuels and 

related materials. Interim report 15 Feb 82-15 Jul 83. Hodg- 

son, F.N.; Gable, R.G.; Fritsch, C.D. (Monsanto Research 

Corp., Dayton, OH (USA). Dayton Lab.). Mar 1984. 215p. 
S, PC A10/MF AOl. 

Fuel tests, analyses, and analytical method development 
were conducted on a number of fuels of an experimental nature in 
conjunction with ongoing Air Force programs for studying fuel 
combustion behavior, turbine engine design, and other fuel related 
technologies. Fuels from conventional and alternate sources were 
studied, as were fuels of the high density missile propellant type. A 
wide variety of both physical and chemical properties of the fuels 
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were measured and are tabulated. Studies conducted to aid in the 
solution of operational problems are also reported. 


39610 (AD-A—141210/5) Kinetic-elastic approach for 
time-dependent rheological data on slurry fuels and polymers. 
Final technical report 24 Mar 80-30 Sep 82. Brodkey, R.S.; 
Park, K.; Weng, S.; Ouibrahim, A.; Lin, S.F. (Ohio State 
Univ. Research Foundation, Columbus (USA)). Jan 1984. 
222p. (OSURF—762084/712747). NTIS, PC A1l0/MF A011. 

At The Ohio State University, we have been developing our 
kinetic interpretation of non-Newtonian fluid behavior under sup- 
port from the Aero Propulsion Laboratory with materials of inter- 
est to the Air Force. Specifically, we have considered slurry fuel 
systems and a reference, high-viscosity lubricant (SP4E). In addi- 
tion, we continued to obtain data on a polymeric system previously 
studied by us so as to ascertain the adequacy of our measurements 
and of our theory. The kinetic theory is a phenomenological rate 
concept used to describe the time rate of change of a material 
structure. We call this part of the development ‘the kinetic model 
for thixotropic change,’ corresponding to thixotropic fluid struc- 
ture’ is a thixotropic structural viscosity and a corresponding thixo- 
tropic stress. The real stress in the system is different from the thix- 
otropic stress because of the elastic properties of the material. Our 
‘elastic model for viscoelasticity’ utilizes a modified version of 
Oldroyd’s development in convected coordinates. A combination of 
the two models allows the representation of rheological data with 
what we call ‘the kinetic-elastic model’. To date we have shown 
conclusively that much of the older data could not be used becar-se 
of instrumentation problems. We have obtained new polymer data 
(polymethylmethacrylate in DEP, PMMA/DEP) with our im- 
proved instrumentation and data acquisition system. 


39611 (AD-P—003127/8) Aviation fuel specification re- 
quirements - their significance and future trends. Gardner, 
L.; Whyte, R.B. (National Research Council of Canada, 
Ottawa, Ontario). 1984. 2ip. NTIS, PC A02/MF AOl1. 

This article is from ‘Combustion Problems in Turbine En- 
gines Held at the Propulsion and Energetics Panel Symposium 
(62nd) Cesme (Turkey) on 3-6 October 1983’, AD-A140700, p1/1- 
1/6. 

During at least the next twenty years the only economically 
available fuels for aviation turbine engines will be hydrocarbons but 
the composition will change due to increased demand relative to 
other petroleum products, changes in available crudes, changes in 
refinery processing and the introduction of synthetic crudes from 
heavy oils, tar sands, shale and coal. This paper attempts to predict 
some of the changes in fuel properties which are likely to occur 
and the problems these will cause in current turbine engines. 


39612 (AD-P—003131/0) Fuel effects on gas turbine 
combustion systems. Mosier, S.A. (Pratt and Whitney Air- 
craft Group, West Palm Beach, FL (USA)). 1984. 14p. 
NTIS, PC A02/MF AOl1. 

This article is from ‘Combustion Problems in Turbine En- 
gines Held at the Propulsion and Energetics Panel Symposium 
(62nd) Cesme (Turkey) on 3-6 October 1983’, AD-A140700, p5/1- 
5/15. 

The effects of variations in properties and characteristics of 
liquid hydrocarbon-base fuels in gas turbine engine combustors was 
investigated. Baseline fuels consisted of military-specification mate- 
rials processed from petroleum and shale oil. Experimental fuels 
were comprised of liquid petroleum blends that were prepared spe- 
cifically to exhibit desired physical and chemical properties. These 
fuels were assessed for their influence on ignition and performance 
characteristics in combustors of the F100, TF30, and J57 (TF33) 
engines at simulated operating conditions. In general, during rela- 
tively short duration tests, combustor ignition and performance 
became increasingly poorer as fuel quality deviated from specifica- 
tion or historical values. 


39613 (DGMK—4509/4558) Gas chromatographic analy- 
sis of olefin-containing gasolines. (Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V., Hamburg 
(Germany, F.R.)). Sep 1976. 113p. (in German). Deutsche 
Gesellschaft fuer Mineraloelwissenschaft und Kohlechemie 
e.V., Hamburg (Germany, F.R.). 


With 26 figs., 31 tabs., 18 refs. 

A complete initial separation of saturated and unsaturated 
hydrocarbons was achieved by liquid chromatography over silica 
gel, modified with silver salts, and with one eluting and one dis- 
placing solvent. It was possible, using a gas chromatographic pre- 
column with AgNOs/sterchanol, to adsorb olefins and aromatics se- 
lectively and reversibly so that separate capillary chromatograms 
could be run for the saturated and unsaturated gasoline compo- 
nents. A set-up for capillary gas chromatography combined with 
hydrogenation and absorption pre-columns was developed as a 
quantitative analytical method for olefin-containing gasolines. The 
analytical results are classified on the one hand according to struc- 
tural groups (straight chain, single branched, multiple branched and 
cyclic saturated hydrocarbons; straight chain, single branched, mul- 
tiple branched and cyclic olefins and aromatics) and on the other 
according to C-number contained in the individual fractions. The 
accuracy of the analytical procedure is of the order of 2% (rela- 
tive) for components which make up approx. 2% of the sample. 
This new method considerably improves the possibilities for analys- 
ing olefin-containing gasolines. Questions arising from the manufac- 
ture and control of Otto fuels and those arising from research and 
development of new processes for producing olefin-containing gas- 
olines (for example thermal and catalytic cracking) can now be 
tackled more easily. 


39614 (NIPER—136-PPS) Heating oils, 1984. Shelton, 
E.M.; Dickson, C.L. (National Inst. for Petroleum and 
Energy Research, Bartlesville, OK (USA)). Jul 1984. Con- 
tract FC01-83FE60149. 39p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. Order Number DE84012723. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Properties of 204 heating oils marketed in the United States 
were submitted for study and compilation under agreement be- 
tween the National Institute for Petroleum and Energy Research 
(NIPER) and the American Petroleum Institute (API). The fuels 
were manufactured by 27 petroleum refining companies in 78 do- 
mestic refineries. The data are tabulated according to six grades of 
fuel and subdivided into five geographic regions in which the fuels 
are marketed. The six graces of fuels are defined by the American 
Society for Testing and Materials (ASTM) Specification D396. The 
five regions containing a total of 16 marketing districts are shown 
on a map in the report. Trend charts are included showing average 
properties of the six grades of fuel for the past several years. Sum- 
maries of the results of the tests by grade and by region for 1984 
compared with data for 1983 are shown in Tables 1 through 6. 7 
figures, 12 tables. 


39615 (PB—84-170000) Drilling mud assessment chemi- 
cal analysis reference volume. (Science Applications, Inc., 


La Jolla, CA (USA)). Mar 1984. 272p. NTIS, PC A1l2/MF 
AOl. 


This report presents concentrations of specific metals and 
hydrocarbons in eleven drilling fluids (muds) taken from operating 
gas and oil rigs in the Gulf of Mexico. Each drilling fluid was ana- 
lyzed chemically for heavy metal and hydrocarbon content in three 
distinct phases: (1) the bulk or whole mud, (2) a suspended phase 
derived from the bulk mud sample, and (3) a ‘dissolved’ or liquid 
phase. Aliquots of bulk muds were removed for barium analyses by 
instrumental neutron activation and for analysis for iron, aluminum, 
lead, zinc, cadmium, copper, strontium, and calcium by atomic ab- 
sorption analysis. Analysis of the suspended particulate and liquid 
phases was similar. The aromatic and aliphatic content of the three 
phases were determined by extraction and then fractionation by 
column chromatography. 


39616 (PB—84-170240) Consequences of limiting benzene 
content of motor gasoline. Spencer, E.H.; Conrard, M.C.; 
Cremer, G.; Hancke, J.; De Roocker, A. (Concawe, The 
Hague (Netherlands)). 1983. 19p. (CONCAWE—13/83). 
NTIS, PC E03/MF E01. 

This report considers current motor gasoline benzene levels, 
related legislation in Western Europe and the consequences of lim- 
iting the benzene content of gasoline. The report first reviews the 
sources of benzene in gasoline and summarises the existing legisla- 
tion on allowable levels. It then surveys the benzene levels in cur- 





rent motor gasolines and analyses the causes of variations. Means of 


duction of motor gasolines are assessed in terms of the costs in- 
volved and the energy penalties incurred. Finally, the report looks 
at the potential problem of the disposal of extracted benzene. 
(Copyright (c) CONCAWE Den Haag December 1983.) 
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39617 (SAND—84-0824) a Petroleum Reserve 
acoustical emissions experiment at Choctaw. Garbin, 
H.D. (Sandia National Labs., Albuquerque, NM (USA)). Jul 
1984. Contract AC04-76DP00789. 23p. NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84015940. 

In March 1982, Sandia National Laboratories (SNL) con- 
ducted a pressurization experiment in a salt dome at the Bayou 
Choctaw facility near Baton Rouge, LA. Three, three-axis geo- 
phones were installed to monitor the acoustic emission activity pro- 
duced by the pressurization cycle. Difficulties with cultural and en- 
vironmental noise produced many alarms (800). No acoustic emis- 
sion events were identified. The downhole package produced re- 
sonances that distorted the signals. As a result, if any events had 
been identified, this difficulty would have precluded quantitative 
determination of locations and magnitudes. 8 references, 21 figures, 
6 tables. 


39618 (SAND—84-1544C) Thermal model for fluids 
stored in the US Strategic Petroleum Reserve caverns. To- 
masko, D. (Sandia National Labs., Albuquerque, NM 
(USA)). 24 Jun 1984. Contract AC04-76DP00789. 3p. 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. Order Number 
DE84015710. 

Portions are illegible in microfiche products. 
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REFER ALSO TO CITATION(S) 39511, 39516, 39519, 39527, 39530, 39531, 
39532, 39550, 39652 


39619 (AD-P—003128/6) Research on aviation fuel insta- 
bility. Baker, C.E.; Bittker, D.A.; Cohen, S.M.; Seng, G.T. 
(National Aeronautics and Space ‘Administration, Cleveland, 
OH (USA). Lewis Research Center). 1984. 1lp. NTIS, PC 
A02/MF AOl1. 

This article is from ‘Combustion Problems in Turbine En- 
gines Held at the Propulsion and Energetics Panel Symposium 
(62nd) Cesme (Turkey) on 3-6 October 1983’, AD-A140700, p2/1- 
2/11. 

Current aircraft turbine fuels do not present a significant 
problem with fuel thermal stability. However, turbine fuels with 
broadened properties or nonpetroleum-drived fuels may have re- 
duced thermal stability because of their higher content of olefins, 
heteroatoms, and trace metals. Moreover, advanced turbine engines 
will increase the thermal stress on fuels because of their higher 
pressure ratios and combustion temperature. In recognition of the 
importance of this problem, NASA Lewis is currently engaged in a 
broadly-based research effort to better understand the underlying 
causes of fuel thermal degradation. Topics covered in this paper in- 
clude: nature of fuel instability and its temperature dependence; 
methods of measuring the instability; chemical mechanisms in- 
volved in deposit formation; and instrumental methods for charac- 
terizing fuel deposits. Some preliminary thoughts on design ap- 
proaches for minimizing the effects of lowered thermal stability are 
briefly discussed. 


(AD-P—003129/4) Alternative fuel deposit forma- 
- TeVelde, J.; Spadaccini, L.J.; Szetela, E.J.; Glickstein, 
M.R. (United Technologies Research Center, East Hartford, 
CT (USA)). 1984. 10p. NTIS, PC A02/MF AO0O1. 

This article is from ‘Combustion Problems in Turbine En- 
gines Held at the Propulsion and Panel Symposium 
(62nd) Cesme (Turkey) on 3-6 October 1983’, AD-A140700, p3/1- 
3/10. 


A heated-tube apparatus was used to evaluate the deposit 
formation rates of four liquid hydrocarbon fuels and to determine 
the effect fuel deposits have on the heat transfer characteristics of 
aircraft gas turbine fuel systems. The fuels tested were: a low- aro- 
matic JP-5, a blend of 80 percent JP-5 20 percent hydrocracked gas 
oil, a blend of 50 percent JP-5 and 50 percent No. 2 heating oil, 
and a shale derived JP-5. Deposit formation rates ranging from 10 
microgram/sq cm hr to 3000 microgram/sq cm hr were obtained at 
tube wall temperatures ranging from 480 K to 800 K, with peak 
formation rates occurring at initial surface temperatures of 644 K to 
672 K. Results indicate that deposit formation rate correlates very 
well with initial surface temperature and the thermal stability rank- 
ings derived from present experimental results agree very well with 
rankings based upon independent JFTOT analysis. The deposit 
thermal resistance, as calculated from heat transfer measurements, 
correlates well with measured deposit quantity and thickness. Heat 
transfer analyses indicate that the deposit thermal conductivity in- 
approximating the thermal conductivity of the fuel to values ap- 
proaching that of amorphous carbon. 


39621 (AD-P—003130/2) Combustor technology for 
fuels. 


broadened-properties Dodds, W.J. (General Electric 
Co., Cincinnati, OH (USA). Aircraft Engine Business 
Group). 1984. 12p. NTIS, PC A02/MF AO1. 

This article is from ‘Combustion Problems in Turbine En- 
gines Held at the Propulsion and Energetics Panel Symposium 
(62nd) Cesme (Turkey) on 3-6 October 1983’, AD-A140700, p4/1- 
4/12. 

In order to increase the availability and reduce the cost of 
future fuels for aircraft gas turbine engines, it may be necessary to 
broaden fuel specifications. Anticipated changes in fuel properties, 
and the effects of these changes on combustion system perform- 
ance, operating characteristics, durability, and emissions are briefly 
reviewed, and results to date of a program being conducted to de- 
velop and demonstrate combustor technology required to utilize 
broadened-properties fuels in current and next-generation engines 
are described. Combustion system design considerations and trade- 
offs for burning broadened-properties fuels are discussed, and test 
experience with several applicable combustor design modifications 
to the G.E. CF6-80A combustion system is reviewed. Modifications 
have been demonstrated to improve liner cooling and reduce smoke 
in the conventional annular combustor, thereby reducing effects of 
variations in fuel hydrogen content. Advanced staged and variable 

combustor concepts for burning broadened-properties 
fuels have also been demonstrated. 


39622 (AD-P—003135/1) Alternate fuels use in a vehicu- 
lar gas turbine. Marchionna, N.R. (Avco/Lycoming, Strat- 
ford, CT (USA)). 1984. 13p. NTIS, PC A02/MF A0O1. 

This article is from ‘Combustion Problems in Turbine En- 
gines Held at the Propulsion and ics Panel Symposium 
(62nd) Cesme (Turkey) on 3-6 October 1983’, AD-A140700, p9/1- 
9/13. 

Practical aspects of combustor design for the use of alternate 
fuels in the AGT 1500 vehicular gas turbine engine are discussed. 
Engine performance test results are related to laboratory data and 
to combustor component performance over the range of engine op- 
erating conditions. Fuel effects on starting and low power efficien- 
cy are related to atomizer performance and to drop size distribu- 
tion. Smoke emissions are correlated with fuel characteristics, 
engine operating conditions, and combustor primary zone design 
parameters. Results are presented for fuels ranging from gasoline to 
No. 6 oil. 


39623 (AD-P—003138/5) Optical measurements of drop- 
let size distributions: special considerations in the 

definition for fuel atomizers. Wittig, S.; Aigner, M.; Sakbani, 
K.; Sattelmayer, T. (Karlsruhe Univ. (T.H.) (Germany, 
F.R.). Inst. fuer Thermische Stroemungsmaschinen). 1984. 
10p. NTIS, PC A02/MF AO1. 

This article is from ‘Combustion Problems in Turbine En- 
gines Held at the Propulsion and Energetics Panel Symposium 
(62nd) Cesme (Turkey) on 3-6 October 1983’, AD-A140700, p13/1- 
13/10. 





02 PETROLEUM 
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In evaluating fuel nozzle performance, the droplets size dis- 
tribution - frequently characterized by the Sauter mean diameter - 
is found to be one of the dominant parameters. Using examples 
from ongoing experimental studies with pressurized and airblast 
atomizers, attention is directed towards the importance of flow pa- 
rameters and size distribution in applying non-intrusive optical tech- 
niques. In particular, an optical diffraction-type particle sizer has 
been used in analyzing fuel sprays from airblast and pressure atom- 
izers. It is shown that the Sauter mean diameter alone is generally 
not suited for describing the nozzle performance. Emphasis is di- 
rected towards the influence of the flow field on the apparent drop- 
let size distribution explaining a variety of observations reported in 
other studies. 


39624 (AD-P—003139/3) Liquid fuel atomization and 
mixing in a high velocity air stream. Eickhoff, H.; Granser, 
D.; Krockow, W. (Deutsche Forschungs- und Versuchsan- 
stalt fuer Luft- und Raumfahrt e.V., Koeln (Germany, 
F.R.)). 1984. 8p. NTIS, PC A02/MF AO1. 

This article is from ‘Combustion Problems in Turbine En- 

Held at the Propulsion and Energetics Panel Symposium 
(62nd) Cesme (Turkey) on 3-6 October 1983’, AD-A140700, p14/1- 
14/8. 

With respect to the reduction of emissions in combustion 
processes it is of recent interest to examine the atomization and 
mixing performance of different types of injection devices for liquid 
fuel. The present investigation concentrates on air blast atomizers 
of the plain jet and prefilming type. Measurements of the initial 
droplet size distribution and final mixing in a duct are presented 
and discussed. 


39625 (AD-P—003140/1) Detailed fuel spray analysis 
techniques. Mularz, E.J.; Bosque, M.A.; Humenik, F.M. 
(Army Aviation Research and Development Command, St. 
Louis, MO (USA)). 1984. 10p. NTIS, PC A02/MF AO1. 

This article is from ‘Combustion Problems in Turbine En- 
gines Held at the Propulsion and Energetics Panel Symposium 
(62nd) Cesme (Turkey) on 3-6 October 1983’, AD-A140700, p15/1- 
15/10. 

Detailed fuel spray analyses are a necessary input to the ana- 
lytical modeling of the complex mixing and combustion processes 
which occur in advanced combustor systems. It is anticipated that 
by controlling fuel-air reaction conditions, combustor temperatures 
can be better controlled, leading to improved combustion system 
durability. Thus, a research program is underway to demonstrate 
the capability to measure liquid droplet size, velocity, and number 
density throughout a fuel spray and to utilize this measurement 
technique in laboratory benchmark experiments. The research ac- 
tivities are described with results to date. The experiment to char- 
acterize fuel sprays is also described. These experiments and data 
should be useful for application to and validation of turbulent flow 
modeling to improve the design systems of future advanced tech- 
nology engines. 


39626 (AD-P—003154/2) Characterization of heavy oil 
sprays in isothermal and burning conditions with laser light 
scattering measurements in the sideward region. Beretta, F.; 
Cavaliere, A.; D'Alessio, A. (Consiglio Nazionale delle Ri- 
cherche, Naples (Italy). Ist. di Richerche sulla Combus- 
tione). 1984. 8p. NTIS, PC A02/MF AO1. 

This article is from ‘Combustion Problems in Turbine En- 
gines Held at the Propulsion and Energetics Panel Symposium 
(62nd) Cesme (Turkey) on 3-6 October 1983’, AD-A140700, p35/1- 
35/8. 

A new drop-sizing technique for slightly absorbing liquid 
fuel is proposed. The technique relies on laser light scattering meas- 
urements at fixed scattering angle in the sideward region (theta = 
60 deg) and it exploits the effect of light absorption of the refracted 
rays that pass through the droplets. A theoretical calibration curve, 
computed on the ground of geometrical optics theory, relates a 
measurable plane polarization state of (the gamma polarization 
ratio) with droplet dimensions for different levels of liquid fuel 
transparencies. The reasonably good approximation of the geomet- 
rical optics to the exact solution of Maxwell equation for a plane 
electromagnetic field incident on a sphere is also discussed. The 
measure procedure and the sensitivity of the technique is illustrated 
through selected experimental examples. Heavy oil sprays were 


generated by an air assisted nozzle on a vertical unconfined burner 
in isothermal and burning conditions. Radial distribution of droplet 
sizes and polarization ratios allows a characterization of spray evo- 
lution in the early regions of flame. 


03 NATURAL GAS 


39627 (IIASA-CP—83-S4) Conventional and unconven- 
tional world natural gas resources. Delahaye, C.; Grenon, M. 
(eds.). (International Inst. for Applied Systems Analysis, 
Laxenburg (Austria)). 1983. 552p. (CONF-8006103—). 
International Institute for Applied Systems Analysis, Laxen- 
burg, Austria. 

From IIASA conference on world gas resources; Laxen- 
burg, Austria (30 Jun 1980). 

The broad topics on which papers are presented are: the im- 
portance of natural gas in world energy supplies; the origin of natu- 
ral gas, and methods and models for assessing gas resources; review 
of major world gas resource estimates; history and perspectives on 
natural gas development; technological and economic aspects of gas 
exploration, production, transportation, and consumption; gas in 
geopressure zones; and unconventional gas. Four papers have been 
abstracted separately. 


0301 Reserves 


REFER ALSO TO CITATION(S) 39408, 39409, 39576 


0302 Geology And Exploration 


REFER ALSO TO CITATION(S) 39583, 39584, 40270, 41561 


39628 (ILASA-CP—83-S4, pp 409-458) Review of world 
resources of unconventional gas. Kuuskraa, V.A.; Meyers, 
R.F. 1983. International Institute for Applied Systems Anal- 
ysis, Laxenburg, Austria. (CONF-8006103—). 

From IIASA conference on world gas resources; Laxen- 
burg, Austria (30 Jun 1980). 

The background, geology, and historical uses of five uncon- 
ventional natural gas deposits are examined, and their potential 
overall distribution, size, and recoverability are considered. The 
five unconventional gas sources discussed are: tight gas sands; gas 
from fractured shales; methane from coal seams; methane in 
geopressured aquifers; and gas hydrates. (49 refs.) 


39629 (INDC(NDS)—151/L, pp 57-74) Nuclear data for 
oil and gas logging. Allen, L.S.; Caldwell, R.L.; Mills, W.R. 
(Mobil Research and Development Corp. Farmers Branch, 
TX (USA)). Jan 1984. NTIS (US Sales Only), PC A16/MF 
AO1. Order Number TI84780543. (CONF-8311142—). 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

The widespread use of nuclear logs for qualitative and semi- 
quantitative analyses of rock formations is well established. In the 
petroleum industry, a primary use of nuclear data is for calculation 
of reserves of oil and gas. For this and other purposes, quantitative 
data from nuclear logs and from the laboratory analysis of rock and 
fluid samples are necessary. To achieve quantitative determination 
of rock properties, including density, porosity, fluid saturation and 
rock matrix, the nuclear logs must be well calibrated. This paper 
will present a review of the nuclear data requirements for provid- 
ing accurate quantitative analyses of nuclear well logs. The require- 
ments fall into two general categories: (a) measurement in the labo- 
ratory of the properties of rocks recovered in the drilling process 
with primary value being given to cores of the formations, and (b) 
calibration facilities for accurately determining the responses of 
commercial logging tools. To interpret pulsed neutron capture logs 
quantitatively, one needs the macroscopic thermal neutron absorp- 
tion cross section of the rock matrix. Current techniques for making 
these measurements are reviewed. The principal new porosity log- 
ging development is the use of two epithermal neutron detectors 





and two thermal neutron detectors. This combination improves gas 
identification and porosity determination in shaly formations. 


0303 Drilling, Production, And Processing 


REFER ALSO TO CITATION(S) 39289, 39434, 39442 


39630 (DOE/METC—84-28) User’s manual for the Drill- 
ing Decision Tree System. Hancock, J.; Daniels, C.; Cerullo, 
S. (EG and G/Washin Analytical "Services Center, Inc., 
Morgantown, WV (USA)). Jun 1984. Contract AC21- 
81MC14521. 58p. NTIS, PC A04/MF A0l1; 1; GPO Dep. 
Order Number DE84003093. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This document is a user’s manual for the Drilling Decision 
Tree System (DDTS). The Drilling Decision Tree System was first 
designed to aid in cost effective decision making for drilling Devo- 
nian shale gas wells. DDTS was then revised to analyze more gen- 
eral decision making from a tree containing costs and probabilities. 
DDTS is written in VAX-11/780 FORTRAN; it uses FMS input 
systems, which require a VT100 terminal with advanced video 
memory. The graphics output is designed for Zeta plots or screen 
plots on a Tektronix terminal. The revised version of the Drilling 
Decision Tree System offers more options to the user: the user may 
create new decision trees complete with graphics capabilities, add 
new nodes to existing data tree structures, or plot an existing plot 
file without performing a decision analysis. 2 figures. 


0305 Health And Safety 

REFER ALSO TO CITATION(S) 39595 

0308 Environmental Effects 

REFER ALSO TO CITATION(S) 40256 

0309 Artificial Stimulation 

REFER ALSO TO CITATION(S) 39592, 39646, 41577 


(LA-UR—84-2436) Studies on explosively driven 
cracks under confining in-situ stresses. Simha, K.R.Y.; Four- 
ney, W.L.; Dick, R.D. (Maryland Univ., College Park 
(USA). Dept. of Mechanical Engineering; Los Alamos Na- 
tional Lab., NM (USA)). 1984. Contract W-7405-ENG-36. 
10p. (CONF-840633—15). NTIS, PC A02/MF AOI; 1; GPO 
Dep. Order Number DE84015537. 

From 25. US symposium on rock mechanics; Evanston, IL, 
USA (25 Jun 1984). 

Portions are illegible in microfiche products. 

Successful explosive gas well stimulation requires a thorough 
understanding of explosively driven cracks under confining in-situ 
stresses. In a previous paper (Simha, et al 1983) the problem of ex- 
plosively driven cracks was experimentally investigated to reveal 
the features of crack propagation. It was observed that the explo- 
sively driven crack propagation is the result of two different but 
overlapping phases. The first phase involving the initiation and 
early time crack propagation is entirely governed by the explosive- 
ly generated stress transients. The rapidly decaying stress transients 
then lead to the second phase of crack propagation largely con- 
trolled by the in-situ stresses. The purpose of this paper is to more 
fully understand the characteristics of the first phase concerning the 
initiation and early time propagation of explosively driven cracks. 
Experiments are conducted with plastic models under biaxial com- 
pression and the dynamic event is observed with a high speed mul- 
tiple spark gap camera of the Cranz-Schardin type. The experimen- 
tal observations are utilized to propose analytical models of crack 
initiation under explosive loading to aid in the design of multiple 
fracturing necessary for successful application of modern well stim- 
ulation techniques. 8 references, 4 figures. 


39632 
fracture azimuth by 
methods at the Multi-Well site, Rifle, Colorado. 
Teufel, L.W.; Hart, C.M.; Sattler, A.R.; Clark, J.A. (Sandia 
National Labs., 9 1a OO NM (USA)). 1984. Contract 
AC04-76DP00789. 16p. (CONF-8409104—5). NTIS, PC 
A02; 3; GPO Dep. Order Number DE84015214. 

From 59. annual Society of Petroleum of AIME 
technical conference; Houston, TX, USA (16 Sep 1984). 

Paper copy only, copy does not permit microfiche 


A comprehensive program for prediction of hydraulic frac- 
ture azimuth is being conducted in the tight, lenticular, gas sand- 
stone reservoirs of the Mesaverde Group in the Department of 
Energy's Multi-Well Experiment near Rifle, Colorado. Methods 
used in the program can be divided into two groups: (1) indirect, 
predictive techniques which determine either the 
stresses or in situ stresses prior to fracturing and (2) direct observa- 
tion from either geophysical detection of hydraulic fracture propa- 
gation or wellbore impression-packers of open-hole hydraulic frac- 
tures. Predictive methods which determine the paleo-stress direc- 
tions include geologic observations of the orientation of normal 
faults and fractures at the surface and in oriented core, and twinned 
calcite strain analysis of oriented core. These methods show a con- 
sistent direction of N75°W plus or minus 10° for the maximum hor- 
izontal Predictive methods which determine the in situ 
stress directions include (1) oriented core analysis using anelastic 
strain recovery measurements and differential strain curve analysis, 
(2) oriented caliper and televiewer logs to infer stress directions 
from wellbore breakouts, and (3) computer modeling of the hori- 
zontal stress directions due to gravitational loading of topographic 
relief. The results of these methods are fairly consistent, and are in 
general agreement with the paleo-stress results, but also suggest a 
possible 20° clockwise rotation with depth of the maximum hori- 
zontal in situ stress from N89°W plus or minus 10° at a depth of 
1330 m to N68°W plus or minus 9° at a depth of 2450 m. The 
clockwise rotation of the horizontal stresses with depth may be due 
to large, local topographic relief superimposed on the regional 
stress field of the basin. 39 references, 6 figures, 5 tables. 
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39633 (PB—84-198506) Thermodynamic properties for 
natural gas binaries. Annual report 1 Jan-31 Dec 83. Hall, 
K.R.; Eubank, P.T.; Holste, J.C. (Texas A and M Univ., 
College Station (USA). Research Foundation). Jan 1984. 
18p. NTIS, PC A02/MF AO1. 

See also PB83-228403. 

The objective of this project is to supply a set of data cover- 
ing PVT, pre Regge i a mame 
composed of natural gas components. Burnett-coupled isochoric 
data can provide all this information with extreme accuracy and 
precision over wide ranges of temperature and pressure. During the 
past year the authors have collected data on CO2 and an equimolar 
CO2+CH4 mixture. 


39634 (PB—84-207877) New corresponding states corre- 
lation and equation of state for natural gas components. 
Annual report Dec 82-Dec 83. Hall, C.K. (Princeton Univ., 
NJ (USA). Dept. of Chemical Engineering). Jan 1984. 49p. 
NTIS, PC A03/MF A0O1. 

A new corresponding states correlation is described in which 
the reduced temperature is replaced by a new corresponding states 
temperature variable which is an approximation to B2(T)/B2(Tc) 
where B2(T) is the second virial coefficient and Tc is the critical 
temperature. The theory predicts that the saturation properties of 
pure fluids may be represented by a universal surface, called 
UNISAT, upon which the reduced vapor pressure and reduced 
saturated gaseous and liquid densities are universal functions of the 
new corresponding states temperature variable. When compared to 
real data on the saturation properties of twelve pure fluids, 
UNISAT is found to do at least as well as, and usually better than 
the perturbed-hard-chain equation and the Leland-Leach shape fac- 
tors calculation using ee ee ee 
Wabaais conde Se methane as the reference equation. 
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UNISAT is also compared to the Lee-Kesler form of the Pitzer 
equation for vapor pressures and with a modified form of the Rack- 
ett equation by Yamada and Gunn for saturated liquid densities; 
UNISAT did almost as well as these two correlations. Preliminary 
work on the development of a new equation of state for model sys- 
tems containing short chain molecules is discussed. 


04 OIL SHALES AND TAR SANDS 


39635 (PB—84-195684) Research and information needs 
for management of tar sands development. Interim report 
Apr-May 83. (National ae of Sciences - National Re- 
search Council, Washington, DC (USA)). May 1983. 4l1p. 
NTIS, PC A03/MF AO1. 

See also PB84-195718. 

The report discusses important research and information 
needs for federal lease management of lands with tar sands re- 
sources. Short-term needs include more complete definition and 
characterization of deposits, hydrology, and regions downwind 
from tar sands areas. Longer-term needs include demonstration- 
scale operations to resolve production, waste management, and rec- 
lamation problems and to provide opportunities for measurement, 
analysis, and assessment of mining and processing wastes and emis- 
sions. Most of the known federal tar sands resource is in eastern 
Utah and contains about 25 billion barrels of bitumen. Recent legis- 
lation provides that existing mining claims and oil and gas leases 
may be converted to combined hydrocarbon leases including tar 
sands. Federal approval, which must be applied for by November 
1983, is a condition for conversion. 


0401 Reserves And Exploration 


REFER ALSO TO CITATION(S) 39581, 39628, 40270 


39636 (DOE/RA/32012—T26) Resource assessment 
naval oil shale reserve No. 1. (TRW Energy Systems Plan- 
ning Div., McLean, VA (USA)). Sep 1979. Contract ACO1- 
78RA32012. 370p. NTIS, PC A16/MF A0l1; 1; GPO Dep. 
Order Number DE84012434. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Resource data were obtained from coreholes drilled between 
1945 and 1978 on NOSR-1 and on surrounding private lands owned 
by Mobil Oil Company, Union Oil Company, and Colony Develop- 
ment Operation. The data consist of modified Fischer assay results 
from 24 cores on NOSR-1 and 21 cores on the private lands. The 
raw data were stored in the computer data bank for processing and 
are included as oil-yield histograms in Appendix A and as a data- 
file listing in Appendix B. Data from eight of the private coreholes 
used in this study are classified as proprietary and are therefore not 
included. Core logs and geologic reports for the three coreholes 
drilled on NOSR-1 in August and September, 1978, are provided as 
Appendix E. Brief descriptions are presented of the physiography, 
stratigraphy, structural geology, and resources of the Piceance 
Creek basin and the NOSR-1 area. All assay data were computer 
processed, utilizing Tosco and US Geological Survey programs, to 
determine oil shale resources and reserves. Resource values were 
computed for average oil shale grades, and isoresource contour 
maps were computer plotted. Eleven conceptual mine cases were 
studied and from these five scenarios were selected as best meeting 
resource and engineering requirements. 


0402 Site Geology And Hydrology 


39637 (DOE/ET/14103—T9) Paraho oil shale module: 
trade-off studies. Topical report, Task 12. (Paraho Develop- 
ment Corp., Grand Junction, CO (USA)). Nov 1981. Con- 
tract FCO3. '30ET 14103. 108p. NTIS, PC A06/MF AOI; 1; 
GPO Dep. Order Number DE84016076. 

Portions are illegible in microfiche products. 

During the course of the Phase I design work, several items 
have evolved as critical enough to merit formal evaluation and doc- 
umentation through a trade-off study. Each trade-off study dis- 
cusses the alternatives, significant background, selection process 


ERA-9/20 / 5264 


and conclusions on these areas of design. Critical Items Identifica- 
tion, resulted in a list of design elements essential to the success of 
the facility performance. Of these, a total of seven were selected 
for expanded discussion via a trade-off study. Brief summaries and 
conclusions are noted for each trade-off study: rectangular vs circu- 
lar retort module configuration; hydrogen sulfide removal from 
low-Btu product gas; naphtha recovery from low-Btu product gas; 
comparative mine access; upper bench load and haul; facing of 
processed shale embankment; and hazardous waste disposal. 


0403 Drilling, Fracturing, And Mining 
REFER ALSO TO CITATION(S) 39592 


39638 Heavy oil mining technical and economic analysis. 
Lyman, T.J.; Piper, E.M.; Riddell, A.W. (Stone and Web- 
ster Eng. Co.). Society of Petroleum Engineers of A.I.M.E. 
(American Institute of Mining, Metallurgical and Petroleum 
ry, tle Paper; SPE 12788: 565-574(Apr 1984). (CONF- 
840495—). 

From Society of Petroleum Engineers California regional 
meeting; Long Beach, CA, USA (11 Apr 1984). 

U.S. Department of Energy studies have indicated that the 
United States has produced only about one-third of its estimated re- 
serves of heavy oil, primarily because this oil is unrecoverable by 
conventional production methods. One technology that shows 
promise for recovering these reserves is oil mining. Of three funda- 
mental mining methods, surface extractive mining, underground ex- 
tractive mining and underground mining for access, the surface ex- 
tractive mining and underground mining for access methods appear 
to be technically feasible for oil recovery. Two heavy oil reservoirs 
are used as the basis for an economic evaluation of the two techni- 
cally feasible mining methods. These two reservoirs were selected 
from an extensive list of heavy oil reservoirs in the United States 
based on a favorable combination of physical characteristics includ- 
ing depth, net pay thickness, oil saturation in barrels per acre, reser- 
voir area, and total estimated reserves. 


0404 Oil Production, Recovery, And Refining 


REFER ALSO TO CITATION(S) 39655, 39656, 39662, 39667, 40720 


39639 (DOE/ET/14103—T4-Vol.1) Paraho oil shale 
module: management summary. Final report, Volume 1. 
(Paraho Development Corp., Grand Junction, CO (USA)). 
Dec 1981. Contract FC03-80ET14103. 92p. NTIS, PC A05/ 
MF AOI; 1; GPO Dep. Order Number DE84015934. 

Portions are illegible in microfiche products. 

The module retort, with auxiliary facilities, is on a scale 
large enough to demonstrate the commercial potential of the 
Paraho process. The module is to be constructed during Phase II of 
the project on a tract of land which Paraho has leased from the 
State of Utah near Bonanza in northeastern Utah. This Manage- 
ment Summary (Volume I of the Module Final Report) is an over- 
view of Phase I of the project, which involved 18 months of plan- 
ning, research, and designing by Paraho and its six subcontractors, 
at a budgeted cost of $8,077,555. The construction and operation of 
the module (Phase II) has not been funded during 1980 or 1981. 
Paraho has been joined in the Phase I project by 14 energy, mining, 
and engineering companies who share equally in the participant's 
(Paraho’s) portion of the Cooperative Agreement. Volume II of the 
Module Final Report includes summaries of the Topical Reports 
which describe performance of the 19 tasks specified in the Cooper- 
ative Agreement Statement of Work. A table of contents of the 19 
Topical Reports appears in the Volume II appendices. The compre- 
hensive Paraho Oil Shale Module design includes over 300 draw- 
ings, many of which appear in the Task 9 Topical Report, plus 122 
specification documents and 56 engineering requisitions. 


39640 (DOE/ET/14103—T4-Vol.2) Paraho oil shale 
module: detailed design summary. Final report, Volume 2. 
(Paraho Development Corp., Grand Junction, CO (USA)). 
Dec 1981. Contract FC03-80ET14103. 266p. NTIS, PC 
A12/MF A01; GPO Dep. Order Number DE84015933. 





This volume of the Paraho Oil Shale Module Phase I Final 
Report contains summaries of the Topical Report developed during 
performance of the 19 tasks required by the Department of Energy 
in its Cooperative Agreement Statement of Work. The detailed 
Topical Reports, which are available to the public, were prepared 
by Paraho subcontractors as part of the Phase I design program. 


39641 (DOE/ET/14103—T8) Paraho oil shale module: 
100,000 BPD facility. Topical a. Task 17 and 18. 
(Paraho Development Corp., Grand Junction, CO (USA)). 
Nov 1981. Contract FCO3. ‘90ET 14103. 186p. NTIS, PC 
A09/MF A0O1; 1; GPO Dep. Order Number DE84016089. 

Portions are illegible i in microfiche products. 

The recognized goal of modular operations of the Paraho 
retort is to demonstrate the suitability of the technology for com- 
mercialization. For the purposes of this discussion, a 100,000 BPSD 
commercial scenario is considered. Specific operating data on the 
retort module has been identified as critical to the success of the 
demonstration run. Basically, this data is necessary to determine 
retort oil yields, oil/gas separation efficiency, gas and solids charac- 
teristics, unit costs and various other key parameters. Although the 
actual size of the commercial retort module may increase, main 
design characteristics (such as method of feeding, distributor con- 
figurations and dimensions, oil recovery trains, etc.) will more than 
likely reflect the demonstration module approach. Operating data 
from the module is, therefore, collected and reduced to a form di- 
rectly applicable to a commercial plant. A preliminary evaluation 
of system modifications probable for a 100,000 BPD plant has been 
done. Components to be deleted, added, duplicated, or scaled-up 
have been identified. These decisions must be confirmed during 
module demonstration runs. Specific technical and economic crite- 
ria for the 100,000 BPD facility were furnished by DOE. 


39642 (DOE/ET/14103—T16) Paraho Oil Shale Module: 
Quality Assurance/Quality Control Program. Topical report, 
Subtask 13.10. (Paraho Development Corp., Grand Junc- 
tion, CO (USA)). Jun 1981. Contract FC03-80ET14103. 


30p. NTIS, PC A03/MF A0O1; 1; GPO Dep. Order Number 
DE84016082. 


Portions are illegible in microfiche products. 


Paraho’s subcontractors submi evidence of operable 
Quality Assurance/Quality Control programs. Paraho abides by an 
informal program of Quality Assurance. Any representation of 
technical work performed on the project, including designs, draw- 
ings, tables, specifications, correspondence and progress reports are 
reviewed by the Senior Vice President, Operations; the Senior vice 
President, Engineering and Techniogy; the Vice President, Engi- 
neering; the Project Engineer; Mechanical Engineer; and the Proc- 
ess Engineer. Correspondence logs and document lists are made 
available periodically by the subcontractors for comparison to the 
documents actually received at Paraho. Comments and exceptions 
by the reviewers are directed to the responsible subcontractor for 


correcting, modifying or confirming the document under consider- 
ation. 


39643 (DOE/ET/14103—T20) Paraho Oil Shale Module: 
data and information management system for Phase II. Topi- 
cal report, Task 14. (Paraho Development Corp., Grand 
Junction, CO (USA)). Nov 1981. Contract FC03- 
80ET 14103. 306p. NTIS, PC Al4/MF A01; 1; GPO Dep. 
Order Number DE84016075. 

Portions are illegible in microfiche products. 

Paraho has developed a data and information management 
system for controlling, handling, and distributing project-related 
management, engineering, and performance data/information to be 
compiled during Phase II of the module program. Included are 
plans and procedures for collecting, screening, processing, analyz- 
ing, documenting, reporting, storing, and retrieving relevant infor- 
mation. The data/information management plan assures that data 
collected, to verify the design basis, to check equipment design, and 
to track cost estimates, can readily be retrieved, maintained, and re- 
ported out. All the data required for commercial evaluation of the 
module demonstration will be available in a useable form. This in- 
formation will be used to check the design criteria. Principal areas 
of the system are: process (operating system) data; maintenance 
data; environmental, health, and safety data; and cost data. The 
areas are interrelated, with each ultimately affecting the cost 


04 OIL SHALES AND TAR SANDS 
0404 Olli Production, Recovery, And Refining 


system. Module process performance and evaluation data include a 
comprehensive list of information items needed by the operating, 
engineering, and accounting departments. These data are used to 
determine performance of each piece of process equipment, for 
quality control, for numerous productior calculations, and for peri- 
odic reports. The maintenance data system allows the engineering 
and maintenance staffs to monitor performance characteristics of 
one or a number of machines and includes equipment operators’ re- 
ports, inspections reports, preventive maintenance reports, and 
breakdown maintenance report. The environmental, health, and 
safety data system includes a data base for permits, samples, simula- 
reports and employee medical records, along with information re- 
lated to major federal and state regulatory agencies. 


39644 (DOE/LC/10787—132) Investigation of the geo- 
kinetics horizontal in situ oil shale retorting process. Quarter- 
ly report, January-March 1984, Henderson, K.B. (Geokine- 
tics, Inc., Salt Lake City, UT (USA)). Aug 1984. Contract 
FC20-78LC10787. 53p. NTIS, PC A04/MF AOl1; 1; GPO 
Dep. Order Number DE84016422. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Retorts No. 27 and No. 28 continued to burn through the 
first quarter of 1984. Stability problems in the electrical supply 
system were corrected by the first week of January. Through the 
second and the third weeks of January, air injection rates were in- 
creased substantially. Combined oil production rates for the two re- 
torts averaged as high as 330 barrels per day. Production remained 
stable through the first six days of February. Electrical problems 
were responsible for reduced air-in rates through February 14. Mid 
retort off gas piping and oil production pumps were removed from 
Retort No. 27 during the last week of February. Modifications 
were made to the off gas system between the demister tanks. As a 
result, the pressure drop through the system on the vacuum side 
was reduced, and gas flow through the gas processing plant was 
increased. The ammonia and hydrogen sulfide removal plants were 
put through the initial phases of start-up during late January. The 
hydrogen sulfide plant was shut down for most of February so the 
sulfur melter circuit could be remodeled. The plant was tested and 
returned to service during the last week of the period. The ammo- 
nia removal plant was in operation most of February. During 
March, the hydrogen sulfide absorber column in the ARI plant 
became plugged with elemental sulfur. Repairs and cleaning were 
underway by the end of the period. 


39645 (DOE/METC—84/29) Horizontal modified in situ 
oil shale Harak, A.E.; Bartke, T.C.; Car- 
—_ H.C. (USDOE Morgantown Energy Techaalogy 

Center, WV). Apr 1984. 255p. NTIS, PC Al2/MF A0Ol1; 
GPO Dep. Order Number DE84011987. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A detailed study of the geology of the Cowboy Canyon area 
near Bonanza, Utah was completed that showed the area would be 
well suited for an experimental program. Almost fifty feet of con- 
tinuous oil shale, assaying about 30 gallons of oil per ton was found 
in the Mahogany Zone region. The oil shale strength, and the loca- 
tion and spacing of the joint system would allow mining and retort 
construction without unusual safety problems or excessive subsid- 
ence. The absence of aquifers in the immediate vicinity of the pro- 
posed experimental horizon eliminated a critical environmental con- 
cern. Detailed engineering studies were made that showed that the 
horizontal modified in situ retorting technology could be economi- 
cally viable with only minor improvements resulting in some reduc- 
tion in costs. Research conducted for the Laramie Center and by 
others in the preparations of vertical modified in situ retorts and 
horizontal retorts show that many improvements have been made 
in blasting techniques needed for retort preparation. The experi- 
mental program proposed in this report for the Cowboy Canyon 
site could be conducted with some revisions to the original plan- 
ning documents to include the results of research conducted after 
the documents were originally completed. 
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39646 (SAND—83-2660) Implementation of a vectorized 
damage constitutive model in the DYNA2D finite element 
program. Taylor, L.M. (Sandia National Labs., Albuquer- 
que, NM (USA)). Jul 1984. Contract AC04-76DP00789. 
27p. NTIS, PC A03/MF A0O1; 1; GPO Dep. Order Number 
DE84015271. 

Portions are illegible in microfiche products. Original copy 
—_ until stock is exhausted. 

A constitutive model which models the dynamic fracture 
process in rock as a continuous accumulation of damage has been 
incorporated into the DYNA2D finite element program. This 
model was originally developed and implemented in the TOODY 
finite difference code by Kipp and Grady. The rate differential 
equations in the model are integrated in the finite element code 
using a Runge-Kutta integration scheme which allows the coding 
to be completely vectorized for a Cray computer. The vectoriza- 
tion along with the mesh refinement possible with the finite element 
method results in a reduction in computer times by an order of 
magnitude for representative blasting problems. 


39647 Computerized analysis of thermal recovery well 
test data. Barua, J.; Horne, R.N. (Stanford Univ.). Society of 
Petroleum Engineers of A.IL.M.E. (American Institute of 
Mining, Metallurgical and Petroleum Engineers), Paper; 
SPE12745: 185-204(Apr 1984). (CONF-840495—). 
From Society of Petroleum Engineers California regional 
as, Long Beach, CA, USA (11 Apr 1984). 
radius of the swept zone is an important parameter in 
— recovery by thermal methods. There have been several 
methods proposed to determine this parameter from well tests per- 
formed on the injection well. Perhaps the most powerful method 
presently is the pseudo-steady state analysis method where a 
straight line is found on a plot of well data on cartesian axes. This 
method is only valid for the case where there is a high mobility 
ratio between the swept and unswept zones. Though it has been ex- 
tended to the case of a low mobility ratio, analysis then becomes 
complex. Automated type-curve match offers a new way to analyze 
well test data. Laplace space determination of parameter gradients 
allows type-curve match to the most complex of mathematical 
models. This study shows that automated type-curve match to the 
two-zone reservoir model can be used to analyze well tests on ther- 
mal recovery injection wells. A comparison with the best of 
present methods, i.e. the pseudo-steady state method, shows that 
automated type-curve match proves to be better in the determina- 
tion of swept zone radius when mobility ratio is not high or when 
multiple flow rates have occurred. In addition automated type- 
curve match can, in some cases, estimate unswept zone parameters 
like mobility and porosity-compressibility product. The application 
of automated type-curve match to two field examples is demon- 
strated. 


39648 Economic comparison of five process concepts for 
using eastern oil shale. Parkinson, W.J.; Philli 


De; E43; 
Barnes, J.W. (Los Alamos National Lab., . American 
Chemical Journal; 29: No. 3, 185-193(1984). (CONF- 
840415—). 

From 187. national meeting of the American Chemical Soci- 
ety; St. Louis, MO, USA (8 Apr 1984). 

This study compared costs of retorting eastern oil shales 
using western shale retorting technologies that need no more devel- 
opment with the cost of processing the same shales using technol- 
Ogies designed specifically for eastern shales. The eastern shale 
technologies need more development. The study was designed to 
answer the question: Does process development work need to be 
done for eastern oil shale or will the existing western techniques 
suffice? A calculation for a power plant that burned eastern oil 
shale to produce electricity was included in the study. The authors 
studied the following processes: the Institute of Gas Technology's 
(IGT) HYTORT (eastern shale process), the Paraho C-H (combina- 
tion heated) (eastern shale process), the Paraho D-H (direct heated) 
(western shale process), the TOSCO II (western shale process), and 
power plant. 


39649 General kinetic model of oil shale pyrolysis. Burn- 
ham, A.K.; Braun, R.L. (Lawrence Livermore National 
Lab., CA). American Chemical Journal; 29: No. 3, 94- 
103(1984). (CONF-840415—). Contract W-7405-ENG-48. 


From 187. national meeting of the American Chemical Soci- 
ety; St. Louis, MO, USA (8 Apr 1984). 

The authors present a mathematical model that is used to 
calculate accurately the oil yield for any arbitrary pyrolysis condi- 
tions. As presently formulated, it is valid only for Green River oil 
shale, but it could be easily modified for other oil shales. A central 
feature of this model is that it divides the oil into 11 boiling-point 
fractions in order to treat evaporation more rigorously. This feature 
also allows cracking of heavy fractions to lighter fractions, enabling 
a calculation of the effect of pyrolysis conditions on the boiling- 
point distribution of the product oil. The model is tested under a 
wide range of pyrolysis conditions for which data are available in 
the literature. 


39650 Processing of oil shale in molten hydroxides. Hues, 
A.D.; Rofer-DePoorter, C.K.; Rogers, R.N. (Los Alamos 
National Lab., NM). American Chemical Journal; 29: No. 3, 
154-158(1984). (CONF-840415—). 

From 187. national meeting of the American Chemical Soci- 
ety; St. Louis, MO, USA (8 Apr 1984). 

Green River oil shale is processed in a molten NaOQH-KOH- 
LiOH mix in the presence of oxygen and water at temperatures 
near 200°C to given hydrocarbon and acid products. There appears 
to be no reason that the process should not work for Eastern oil 
shales, coal, wood waste and other materials, although it is ineffec- 
tive for tar sands. 


0405 Properties And Composition 


REFER ALSO TO CITATION(S) 39611, 39612, 39620, 39636, 39648, 39649, 
39650, 39658, 39659 


39651 (AD-P—003132/8) Fuel character effects on per- 
formance of small gas turbine combustion systems. Sampath, 
P.; Gratton, M. (Pratt and Whitney Canada, Mississauga, 
Ontario). 1984. 12p. NTIS, PC A02/MF A011. 

This article is from ‘Combustion Problems in Turbine En- 
gines Held at the Propulsion and Energetics Panel Symposium 
(62nd) Cesme (Turkey) on 3-6 October 1983’, AD-A140700, p6/1- 
6/12. 

The effects of potential broadened specification and alternate 
source jet fuels on the performance of small gas turbine combustors 
are presented. The review is based primarily on the results of a re- 
search program to evaluate the performance of a small ‘can’ com- 
bustor and two reverse-flow-annular combustors with fifteen differ- 
ent fuels. The fuels represented variations in several key character- 
istics such as hydrogen content, aromatics, viscosity, boiling range, 
volatility and thermal stability. Alternate source fuels included oil 
shale and tar sand derived fuels. Results of property changes on 
performance parameters of the ‘can’ combustor, such as life, start- 
ing and stability characteristics, exhaust emissions and smoking ten- 
dencies, are discussed. 


39652 (AD-P—003133/6) U.S. Army alternative gas-tur- 
bine fuels research: MERADCOM (Mobility Equipment Re- 
search and Development Command). Moses, C.A. (Southwest 
Research Inst., San Antonio, TX (USA)). 1984. 10p. NTIS, 
PC A02/MF AO1. 

This article is from ‘Combustion Problems in Turbine En- 
gines Held at the Propulsion and Energetics Panel Symposium 
(62nd) Cesme (Turkey) on 3-6 October 1983’, AD-A140700, p7/1- 
7/10. 

The U.S. Army’s alternate fuels program is the responsibility 
of the Mobility Equipment Research and Development Command 
(MERADCOM). The research program on the effects of alterna- 
tive fuels on gas turbine engine combustion is reviewed. Experi- 
mental programs have primarily concentrated on two areas of 
changing fuel properties: the effects of volatility on combustor per- 
formance characteristics such as ignition and combustion efficiency; 
and the effects of changing fuel chemistry on soot formation and 





= (DOE/NBM—4016365) Oil shale sample locations 

and analyses, southwest Wyoming and northwest Colorado. 
Sinks, D.J.; Trudell, L.G.; Dana, G.F. (Wyoming Geologi- 
cal Survey, Laramie (USA)). 1983. 57p. Geological Survey 
of Wyoming, Box 3008, Univ. Station, Laramie, Wyoming 
82071. Order Number T184016365. 

Portions are illegible in microfiche products; Public Informa- 
tion Circular No. 22. 

The location of each sample set is given along with informa- 
tion on sample type, precise location, company name, well name, 
assay type, and assay and lithology data file numbers for each 
sample. The principal type of data available is Fischer assay analy- 
ses. 


39654 Analysis of pyrolysis kinetics of eastern oil shales. 
Shen, M.S.; Fan, L.S.; Casleton, K.H. (Morgantown Energy 
Tech. Center, WV). American Chemical Journal; 29: No. 3, 
127-134(1984). (CONF-840415—). 

From 187. national meeting of the American Chemical Soci- 
ety; St. Louis, MO, USA (8 Apr 1984). 

The authors measure the rate of organic matter decomposi- 
tion during pyrolysis of Kentucky Sunbury oil shale. Thermoanaly- 
tical methods are used to obtain the kinetics data. It should be 
noted, however, that the thermogravimetric analyzer (TGA) uti- 
lized in the present experiment is not equipped with G.C. or LR. 
for gas composition measurement. Only the weight variation can be 
obtained from the TGA. Thus, the model developed here is only 
for the weight variation of solid reactants in the course of pyroly- 
sis. Furthermore, the proposed model does not require consider- 
ation of the activation energy distribution function for the reac- 
tions. By heating the oil shale, gaseous and liquid products are 
formed which result from the many different reactions involving 
these components. The reported pyrolysis kinetics are, thus, an av- 
erage for these many different reactions that take place. The repre- 
sentation of the decomposition rate would become very complex if 
all the mechanistic reactions were to be identified and accounted 
for. Thus, a global first order rate expression is assumed for 
simplicity’s sake. For this reason, the activation energy and the fre- 
quency factor are the only representative kinetic values for a com- 
plicated reaction system. These values are, however, useful from 
the engineering standpoint of oil shale retorting and can be used in 
a mathematical model to represent the process. 


39655 Flash pyrolysis of oil shale with various gases. 
moray | M.; Fallon, P.T. (Brookhaven National Lab., 
Upton, NY). ‘American Chemical Journal; 29: No. 3, 217- 
233(1984). (CONF-840415—). 

From 187. national meeting of the American Chemical Soci- 
ety; St. Louis, MO, USA (8 Apr 1984). 

It is know that there are differences in the yield and type of 
liquid and gaseous hydrocarbon products that can be obtained de- 
pending on the thermal treatment and the origin of oil shale. It is 
well known that eastern (Devonian) US Shales yield a lower Fisch- 
er Assay of organic material (—10 gal/ton) than western (Eocene) 
US Shales (—30 gal/ton). The H/C molar ratio of organic matter is 
western shale runs around 1.5 while in eastern shale it runs approxi- 
mately 1.0. There is also evidence that the manner and the rate at 
which shale is heated up, as well as the residence time at tempera- 
ture, can affect the yield and distribution of products. This informa- 
tion has been mainly obtained from thermogravimetric analysis 
(TGA) and in static (retort) experiments. There is also information 
available on hydrogenation and superheated steam hydrolysis of oil 
shale. The work presented in this paper deals with the results of the 
flash pyrolysis of western oil shale by heating with both reactive 
and non-reactive gases in an entrained tubular reactor. 


39656 Nitric oxide (NO) reduction by retorted oil shale. 
Taylor, R.W.; Morris, C.J. (Lawrence Livermore National 
Lab., CA). American Chemical Journal; 29: No. 3, 277- 
283(1984). (CONF-840415—). 

From 187. national meeting of the American Chemical Soci- 
ety; St. Louis, MO, USA (8 = 1984). 

The object of this work is to measure the rate of reduction 
of NO by retorted shale from Colorado as a contribution to a gen- 
eral model of retorted shale combustion, leading to strategies for 
the control of NO emissions from retorted-shale combustors. 
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39657 Sources and kinetics of sulfur species in oil shale 


No. 3, 317-321(1984). (CONF-840415—). Contract W-7405- 
ENG-48. 


From 187. national meeting of the American Chemical Soci- 
el USA (8 Apr 1984). 

This paper describes work done with organic and inorganic 
spikes added to raw shales and to acid-treated shales. The sulfur- 
containing organic spikes were chosen based on their sulfur group 
functionality to see if they would aid us in determining which 
sulfur functional groups in the oil shale kerogen produce various 
sulfur gases. The inorganic spikes were selected from those miner- 
als found in burned shale to help in the delineation and prediction 
of sulfur scavenging in burned-shale recycle retorts. 


0406 Direct Uses And By-products 


39658 Nitrogen-containing components from shale oil as 
modifiers in paving applications. Plancher, H.; Petersen, J.C. 
(Univ. of Wyoming Research Corp., ). American 
Chemical Journal; 29: No. 3, 229-237(1984). (CONF- 
840415—). 

From 187. national meeting of the American Chemical Soci- 
ety; St. Louis, MO, USA (8 Apr 1984). 

As part of continuing research on moisture damage in as- 
phaltic pavements, this work is an investigation of the strength of 
nitrogen -aggregate interactions before and after subject- 


tive strength or stability of the nitrogen-aggregate bond. Upon ther- 
mal desorption, nitrogen in the evolved gases was determined by a 
chemiluminescent detector. Another area investigated was the abili- 
ty of nitrogen-rich shale oil fractions to disperse asphaltenes in oxi- 
datively-aged asphalts in anticipation of their use as potential recy- 
cle agents for aged petroleum asphalts. Pavement rehabilitation 
projects frequently add recycle or rejuvenating agents to aged as- 
phaltic pavements to restore desired viscoelastic properties to the 
embrittled asphalt binder. 


39659 Examination of shale-derived polar compounds and 
their effects on diesel fuel stability. Cooney, J.V.; Beal, E_J.; 
Hazlett, R.N. (Naval Research Lab., Washington, DC). 
American Chemical Journal; 29: No. 3, 247-255(1984). 
(CONF-840415—). Contract AI19-81BC10525. 

From 187. national meeting of the American Chemical Soci- 
ety; St. Louis, MO, USA (8 Apr 1984). 

This study is an examination of the effects of adding shale- 
derived polar fractions to a stable shale base fuel. Polar compounds 
have been isolated from two different shale sources by mild acid 


spectrometry, as well as the results of accelerated storage stability 
tests, are described in this paper. 


0407 Health And Safety 


REFER ALSO TO CITATION(S) 39664 


39660 SS ae iiceae Paraho Oil 


health plan. Topical 
Part II. Construction and 


Devel it Co: ae Sanction CO (USA)). 
(Paraho Developmen rp., Grand on, 

Aug 1981. Contract FC03-80ET14103. 214p. NTIS, PC 
A10/MF AOl; 1; GPO Dep. Order Number DE84016079. 

Portions are ‘illegible i in microfiche products. 

This manual establishes the general safety requirements for 
all plant activities and operations. The safety rules and regulations 
prescribe safe methods and procedures for insuring continuity of 
operations, safe i and preventing property 
damage. All plant safety programs will be continuously evaluated 
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to insure that the minimum requirements of the program are always 
present. 


(DOE/ET/14103—T18) Paraho Oil Shale Module: 
analysis, assessment and predictions of design 
Topical report, Task 10. (Paraho Development Corp., Grand 
Junction, CO (USA)). Nov 1981. Contract FC03- 
80ET14103. 288p. NTIS, PC A13/MF A011; 1; GPO Dep. 
Order Number DE84016080. 

Portions are illegible in microfiche products. 

The design developed was reviewed to assess if the selected 
configuration would satisfactorily achieve the stated objectives and 
quantitative goals. A safety and hazards review was also reviewed. 
The 107 hazards identified develop severities ranging from negligi- 
ble to catastrophic. Serious consequences were determined to be 
relatively remote. Recommendations for reducing risk are outlined. 


0408 Marketing And Economics 


39662 (LA—10106-MS) Economic comparison of five 

process concepts for using eastern oil shale. Parkinson, W.J.; 
Phillips, T.T.; Barnes, J.W. (Los Alamos National Lab., 
NM (USA)). "Jun 1984. Contract W-7405-ENG-36. 105p. 
NTIS, PC A06/MF A0Ol1; 1; GPO Dep. Order Number 
DE84015981. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Process designs were completed and economic analyses per- 
formed for five processes that recover energy from eastern oil 
shale. The HYTORT and Paraho combination-heated processes 
were designed specifically to recover oil from eastern shale. The 
TOSCO II and Paraho direct-heated processes were designed to re- 
cover oil from western shales, but were applied to eastern shales 
for this study. The fifth process used an electric power plant com- 
bustion process that produced electricity by burning eastern oil 
shale. The study was based on a Kentucky Sunbury shale with a 
Fischer assay of 9.2 gal of oil per ton. The product oil from the 
four processes that produced oil has hydrotreated to reduce the ni- 
trogen content to 500 ppM. The estimated selling prices for the oil 
(or electricity) from these processes are as follows: HYTORT, $48/ 
bbl; Paraho combination heated, $70/bbl; TOSCO II, $75/bbl; 
Paraho direct heated, $106/bbl; and the electric power plant com- 
bustion process, $107/bbl ($0.0607 kWh). 


0409 Waste Research And Management 


REFER ALSO TO CITATION(S) 39637 


39663 (LBL—17421) Manual of analytical methods for 
wastewaters (oil shale retort waters). Second edition. 
Daughton, C.G. (ed.). (Lawrence Berkeley Lab., CA 
(USA)). May 1984. Contract AC03-76SF00098. 259p. NTIS, 
PC A12/MF AOl; 1; GPO Dep. Order Number 
DE84015967. 

Portions are illegible in microfiche products. 

This manual of methods was developed for the routine 
chemical analysis of various water-quality criteria. Each method is 
specifically adapted for application to the highly complex sample 
matrices of aqueous wastes that are generated by the pyrolytic pro- 
duction of shale oil. These methods have evolved from specific 
needs of the LBL-SEEHRL Oil Shale Project for the study of 
waste treatment. Discussions of theory, literature review, methods 
comparisons, validation and precision data, and detailed operator 
protocols are presented for each of the methods, including: quanti- 
tation of organic and inorganic carbon, ammonia, organic nitrogen, 
total nitrogen, chemical oxygen demand, and microbial biomass. 
Methods are also presented for simple and rapid fractionation of or- 
ganic carbon (also used for quantifying oil and grease) and for sepa- 
rating ammonia from routine standard methodologies that have 
been validated for oil shale process wastewaters, while others are 
modified standard methods or totally new approaches. The question 
of accuracy has not been fully addressed in these chapters because 
it is a tremendously complex issue. The origins of the wastewaters 
that are discussed in each chapter are fully described in Appendix 
I, and the data obtained from each of the methods is summarized 
for all of the waters in Appendix II. 


0410 Enviromental Aspects 
REFER ALSO TO CITATION(S) 39637, 39661 


39664 (DOE/ET/14103—T6) Paraho Oil Shale Module. 
Environmental, safety and health requirements, Task 5. 
(Paraho Development Corp., Grand Junction, CO (USA)). 
Sep 1981. Contract FC03-80ET14103. 107p. NTIS, PC 
A06/MF AO1; 1; GPO Dep. Order Number DE84016090. 

Portions are illegible in microfiche products. 

The basic purpose of this report is to identify regulatory fac- 
tors and permit requirements affecting implementation of the 
Paraho Module Project, and provide a basis for identifying and 
evaluating environmental factors that might influence the proposed 
demonstration. This information, together with results of other as- 
sociated technical studies, will assist Paraho in identifying the envi- 
ronmental data that may be needed to support the permit applica- 
tions and any identifiable environmental constraints that might in- 
fluence the planning or scheduling of the proposed program. The 

proposed module project program involves activities that may 
affect the surface of private land, state lands administered by the 
Utah Division of State Lands, National Resource lands adminis- 
tered by the Bureau of Land Management (BLM), and lands in 
Indian ownership administered by the Bureau of Indian Affairs. 
Basic permit/approval requirements and the related laws and regu- 
lations which appear generally applicable to the proposed develop- 
ment program are summarized. The table also lists the approving 
agencies and processing period, and provides a brief summary of 
each permit. The schedule for acquisition of permits and approvals 
is provided. A list of the agencies with review and approval au- 
thority or other influence on the module program is also provided. 


39665 (DOE/ET/14103—T7) Paraho Oil Shale Module: 
abandonment plan. Topical report, Task 19. (Paraho Devel- 
opment Corp., Grand Junction, CO (USA)). Nov 1981. 
Contract FC03- 80ET14103. 133p. NTIS, PC A07/MF AO1; 
1; GPO Dep. Order Number DE84016083. 

Portions are illegible in microfiche products. 

An abandonment plan or alternate use was prepared for the 
module facility after the two-year demonstration operation. A 
schedule and a cost estimate were prepared for the selected plan. 
The selected plan must describe selected means of securing mines 
and disposing of waste and other potential hazards. The plan for 
site abandonment consists of the following activities: (1) dismantle 
all surface facilities, including equipment removal, building demoli- 
tion, structural steel demolition, and piping and electrical system 
demolition. Salvageable items, such as machinery, will be tagged 
prior to removal and suitably protected after removal; (2) close up 
the mine opening, after removal of salvageable equipment; (3) total- 
ly clear the site of debris and grade as necessary to restore, as 
much as possible, the natural terrain; and (4) revegetate the entire 
site including the spent shale pile, using the stockpiled topsoil and 
additional purchased topsoil as necessary. 


39666 (DOE/ET/14103—T10) Paraho Oil Shale Module: 
environmental compliance plan. Topical report, Task 6. 
(Paraho Development Corp., Grand Junction, CO (USA)). 
Nov 1981. Contract FC03-80ET14103. 8lp. NTIS, PC A05/ 
MF AO1; 1; GPO Dep. Order Number DE84016078. 

Portions are illegible in microfiche products. 

The environmental protection plan will assure that the 
Paraho Module Project complies with federal, state, and local regu- 
lations. The plan is designed to prevent serious impacts to the envi- 
ronment during construction, operation, and abandonment; and to 
reclaim the disturbed areas to the baseline standards. The environ- 
mental compliance plan includes the following: (1) identification of 
control technology equipment and/or pollution abatement proce- 
dures; (2) monitoring plan including sampling locations and proce- 
dures; (3) mitigation plans required by permits and the environmen- 
tal impact statement for all stages of the demonstration program; 
and (4) self inspection and reporting procedures to verify proper 
operation and efficiency of pollution abatement and control equip- 
ment. This plan does not include items such as socioeconomic im- 
pacts and impacts to cultural resources or their mitigation measures. 
Also this plan does not include items such as socioeconomic im- 





pacts and impacts to cultural resources or their mitigation measures. 
These are found in other reports. The environmental compliance 
plua was developed under two limitations: detailed process and me- 
chanical designs have not been completed; and applications for per- 
mits are not completed. 


39667 (PB—84-187764) Ground water--mineralogy rela- 
tionship for ‘In Situ’ oil shale retorting. Final report Jul 79- 
Jan 80. Fitzpatrick, J.J. (Denver Research Inst., CO 
(USA)). Apr 1984. 653p. NTIS, PC A99/MF A0O1. 

Potential ground water problems associated with Modified 
In Situ (MIS) oil shale retorting need to be examined in order to 
minimize or mitigate possible invasion of spent shale leachates into 
ground water systems in actively mined or mined and abandoned 
sites. This background report on the hydrology, mineralogy, and 
ground water chemistry of the Green River Formation of the Pi- 
ceance Basin has been compiled in order to provide a comprehen- 
sive document on what is known about the three physico-chemical 
systems which will interact to produce ground-water quality vari- 
ations at an uncontrolled mine site in the Piceance Basin and more 
specifically, at either of two federal lease tracts, Ca and Cb, situat- 
ed therein. 


39668 (PB—84-187897) Feasibility of using oil shale 
wastewater for waterfowl wetlands. Snyder, B.D.; Snyder, 
J.L. (Engineering-Science, Inc., Denver, CO (USA)). Jan 
1984. 317p. NTIS, PC Al4/MF AO1. 

This ecological, engineering, and institutional research study 
evaluated the use of selected wastewaters from oil shale develop- 
ment to establish wetland habitats for waterfowl. It also evaluated 
the capability of the wetlands as an innovative wastewater treat- 
ment system. The first phase of this two-phase study included in- 
ventorying the physical and chemical properties of the potential 
wastewater sources, evaluating the wastewater capacity of wet- 
lands, and determining the availability of each wastewater source. 
Critical waterfowl habitat requirements and effects of wastewater 
on wetlands were used, along with wastewater chemical character- 
izations, to establish minimum environmental standards for water 
quality and quantity. The second phase involved selecting candi- 
date sites suitable for possible demonstration projects, including 
comparing the cost and effectiveness of wetland wastewater treat- 
ment with conventional treatment technologies. 


39669 (PB—84-190743) Oil shale: potential environmen- 
research 


tal impacts and control technology. Environmental 

brief. Bates, E.R.; Liberick, W.W.; Burckle, J. (Environ- 
mental Protection "Agency, Cincinnati, OH (USA). Industri- 
al Environmental Research Lab.). Mar 1984. 14p. (EPA— 
600/D-84-036). NTIS, PC A02/MF A0O1. 

The U.S. Environmental Protection Agency's Industrial En- 
vironmental Research Laboratory in Cincinnati, Ohio (IERL-Ci) 
has performed research related to oil shale processing and disposal 
since 1973. This research is in support of the Clean Air Act, The 
Federal Water Pollution Control Act, the Resource Conservation 
and Recovery Act, the Safe Drinking Water Act, and the Toxic 
Substances Control Act. Potential environmental impacts from oil 
shale development activities have been identified and potential con- 
trol technologies are being evaluated through a combination of lab- 
oratory and field tests on actual oil shale waste streams. This paper 
discusses recent results from this program. Included are field test 
results on control of sulfur gases at Occidental Oil Shale’s Logan 
Wash Site and Geokinetic’s Kamp Kerogen Site, wastewater treat- 
ability studies on retort water and gas condensate at Logan Wash, 
and results of laboratory and field testing on raw and retorted oil 
shales. 


0420 Regulations 


REFER ALSO TO CITATION(S) 39664 
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39670 (GSCan-P—82-1A, pp 261-264) Lithological and 
structural setting of uraniferous pegmatites near Mekoos, 
Mont-Laurier, Quebec. Henderson, M. 1982. NTIS (US 
Sales Only), PC A20/MF AO1. Order Number T184780154. 

In Current research. Part A. 

Lithologies and structural elements were studied to deter- 
mine the factors controlling the emplacement of uraniferous pegma- 
tites. It is concluded that field evidence confirms the hypothesis of 
partial melting of metasediments and pre- or synkinematic emplace- 
ment of the pegmatite. 


39671 (NP—4901678) Alteration and mineralization asso- 
ciated with sandstone uranium occurrences, Morton Ranch 

area, Wyoming. Harris, R.E. (Wyoming Geological Survey, 
Leoni (USA)). 1984. 42p. Geological Survey of Wyo- 
ming, Box 3008, Univ. Station, Laramie, WY 82071 - $7.00. 
Order Number T184901678. 

Report of Investigations No. 25. 

Uranium concentrations occur at the boundary of an oxi- 
dized sandstone tongue of the Eocene Wasatch Formation in the 
Morton Ranch area, Powder River Basin, Wyoming. Five major 
zones of alteration associated with uranium mineralization were rec- 
ognized in the Morton Ranch area, using descriptions of outcrops, 
studies of heavy mineral distribution, and trace-element data. Rec- 
ognition of these alteration zones from surface mapping, drill cores, 


rence in the Morton Ranch area was formed by an influx of oxidiz- 
ing water into a calcareous, pyrite-bearing sandstone unit. The oxi- 
dizing water contained dissolved uranium as well as vanadium, mo- 
lybdenum, selenium, and possibly copper and silver. The boundary 
of the zone of oxidation migrated down the ground water flow gra- 
dient at a rate slower than the ground water flow. beararamcrare 
became the location of pyrite and organic carbon which 

ed uranium and other trace elements. 37 references, 10 figures, 3 
tables. 


39672 (PER—78) Geology and geochemistry of some epi- 
genetic uranium deposits near the Swakop River, South West 
Africa. Hambleton-Jones, B.B. (Nuclear Development Corp. 
of South Africa (Pty.) Ltd., Pelindaba, Pretoria). Oct 1983. 
308p. NTIS (US Sales Only), PC Al4/MF AOl. Order 
Number DE84702339. 

This study comprises a geological and geochemical investi- 
gation of the uranium deposits in the region near the Swakop River 
which extends from the Langer Heinrich Mountain in the east to 
the end of the Tumas River in the west. The general geology of the 
basement rocks in the Langer Heinrich region only is discussed. 
The general geology of the younger duricrust formations is dis- 
cussed. Analytical methods were developed for the separation of 
thorium, protactinium and uranium from geological materials using 
various chromatographic procedures. Alpha spectrometry, neutron 
activation analysis and delayed neutron counting were the main 
techniques used. The occurrence of uranium in the region of study 
follows a unique geochemical cycle, and the geochemistry at each 
stage in the cycle was examined. The first stage in the uranium-geo- 
chemical cycle was the basement rocks. The second stage in the 
geochemical cycle of uranium was the subsurface water. The third 
stage in the geochemical cycle of uranium concerns its occurrence 
in the duricrust deposits. Isotopic disequilibrium measurements 
showed that uranium is still migrating, and that the age of the car- 
notite precipitation is 30,000 years, based on the open-system model 
of uranium migration. In the final stage of the geochemical cycle, 
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the geochemistry of uranium in seawater and the diatomaceous 
muds is discussed. A classification system for the uranium deposits 
near the Swakop River, based on genetic relationships, is proposed 
and described in terms of the geochemical cycle of uranium, the 
mode of transport and mode of deposition. The relationships be- 
tween the duricrust uranium deposits and the other uranium depos- 
its of South Africa are compared. 


0502 Exploration 


39673 (INDC(NDS)—151/L, pp 279-289) Airborne radi- 
ometric: Data evaluation and calibration. Wendt, I.; Sengpiel, 
K.P.; Lenz, H. (Bundesanstalt fuer Geowissenschaften und 
Rohstoffe, Hannover (Germany, F.R.)). Jan 1984. NTIS 
(US Sales Only), PC A1l6/MF A0Ol. Order Number 
TI84780543. (CONF-8311142—). 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

The airborne geophysical system of the BGR (German Geo- 
logical Survey) consists of a helicopter equipped with an electro- 
magnetic system with two transmittors and two receivers, a proton 
resonance magnetometer and a 16 L NaJ-crystal with four channel 
recording. All these data together with navigation data and flight 
altitude above ground are recorded each second on a nine track 
magnetic tape for further data evaluation. Different corrections 
have to be applied to the rough data such as: smoothing by means 
of a digital filter to reduce statistical noise, altitude correction, 
Compton-correction, and drift correction (cross-profile evaluation). 
Then the corrected measuring data are combined with the naviga- 
tion data in order to be able to produce iso-line maps. The final re- 
sults are presented as: line plots for U, Th, and K (and EM-data 
and magnetometer data); actual flight line plots; iso-line maps for 
U, Th, and K; iso-line maps for conductivity; depth of conducting 
layer; and magnetometry maps. The procedures of correction and 
evaluation of the above mentioned data as well as the calibration of 
the NaJ-detector in terms of ppm U, Th, and %K are dicussed in 
the paper. 


39674 (INDC(NDS)—151/L, pp 339-341) Calibration 
guidance provided by the absolute intensities of uranium and 
thorium gamma rays. Loevborg, L.; Nielsen, S.P. (Risoe Na- 


tional Lab., Roskilde (Denmark)). Jan 1984. NTIS (US 
Sales Only), PC A1l6/MF A01. Order Number T184780543. 
(CONF-8311142—). 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

The internationally adopted calibration procedures for explo- 
ration gamma-ray measurements are based on surface and borehole 
models which are made of concrete with radioactive admixtures. 
Instrumental sensitivity factors recorded on surface models in a 
number of countries have demonstrated the difficulty of establish- 
ing the calibration grade of uranium-loaded concrete. This difficul- 
ty arises from the unknown disequilibrium associated with the pos- 
sible migration of radon-222 in a porous material. A similar prob- 
lem does not occur with concrete containing an admixture of thori- 
um or potassium. Natural thorium has a composite emission spec- 
trum of the same complexity as that of uranium with daughters and 
may serve as a reference element in total-count assays of radiomet- 
ric uranium grades. The theoretical ratio between the count rates 
produced by unit equilibrium concentrations of thorium and urani- 
um can be estimated rather easily from transport calculations based 
on the intensities of the gamma rays in the two decay series. The 
intensities presently contained in the Evaluated Nuclear Structure 
Data File (ENSDF) suggest a ratio of 0.41ppm eU per ppm eTh. 
This is an almost 15% smaller value than that estimated from the 
emission spectra which have been used for the calculation of terres- 
trial exposure rates since 1972. 


39675 (INDC(NDS)—151/L) Proceedings of the IAEA 
consultants’ meeting on nuclear data for bore-hole and bulk- 
media assay using nuclear techniques. Krakow, Polant, 14-18 
November 1983. Okamoto, K. (ed.). (International Atomic 
Energy Agency, Vienna (Austria). International Nuclear 
Data Committee). 1983. 363p. (CONF-8311142—). NTIS 
(US Sales Only), PC Al /MF AO1. Order Number 
DE84780543. 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

Individual papers were abstracted and indexed separately. 


39676 (INIS-mf—8992) Proposal for selecting an ore 
sample from mining shaft under Kvanefjeld. Lund Clausen, 
F. (Danmarks Tekniske Hoejskole, Lungby. Mineralogisk 
Inst.). (Risoe National Lab., Roskilde (Denmark)). Feb 
1979. 20p. (In Danish). NTIS (US Sales Only), PC A02/MF 
A0O1. Order Number DE84780514. 

EFP. Kvanefjeld uranium project. 

Uranium ore recovered from the tunnel under Kvanefijeld 
(Greenland) will be processed in a pilot plant. Selection of a fully 
representative ore sample for both the whole area and single local 
sites is discussed. A FORTRAN program for ore distribution is 
presented, in order to enable correct sampling. 


0503 Mining 
REFER ALSO TO CITATION(S) 39782 


39677 Migration and retention of elements at the Oklo 
natural reactor. Brookins, D.G. (Department of Geology 
University of New Mexico, Albu . New Mexico). 
Environmental Geology (New York); 4: No. 3/4, 201- 
208(1982). 

The Oklo natural reactor, Gabon, permits study of fission- 
produced elemental behavior in a natural geologic environment. 
The uranium ore that sustained fission reactions formed about 2 bil- 
lion years before present (BYBP), and the reactor was operative for 
about 5 x 105 yrs between about 1.95 to 2 BYBP. The many tons of 
fission products can, for the most part, be studied for their abun- 
dance and distribution today. Since reactor shutdown, many fissio- 
genic elements have not migrated from host pitchblende, and sever- 
al others have migrated only a few tens of meters from the reactor 
ore. Only Xe and Kr have apparently been largely removed from 
the reactor zones. An element by element assessment of the Oklo 
rocks’ ability to retain the fission products, and actinides and radio- 
genic Pb and Bi as well, leads to the conclusion that no widespread 
migration of the elements occurred. This suggests that rocks with 
more favorable geologic characteristics are indeed well suited for 
consideration for the storage of radioactive waste. 


0504 Feed Processing 


REFER ALSO TO CITATION(S) 39676, 39782 


39678 (FRNC-TH—1198) Use of a pulsed column with 
discs and crowns for uranium extraction from phosphoric 
acid. (Institut National Polytechnique, 31 - Toulouse 
(France)). Apr 1982. 156p. (in French). NTIS (US Sales 
Only), PC A08/MF A0O1. Order Number DE84751375. 

The physico-chemistry of the system phosphoric acid-urani- 
um-dioctylpyrophosphoric acid is studied for the determination of 
analytical methods and extraction parameters (oxidation state of 
uranium and iron, phosphorus concentration, extractant concentra- 
tion). Extraction is then realized on a pilot scale with a liquid-liquid 
extraction column 4m high and of 50 mm in diameter with a 
column packing made of discs and crowns. Column efficiency is 
evaluated by studying uranium transfer as a function of operating 
conditions. The results obtained are extrapolated to an industrial 
scale and a comparative economic evaluation is made between a 
pulsed column and a mixer-settler. 





(IA—1386, pp 155-156) High See * 2. 
tive leaching of uranium from raw phosphorites. K 
Volkman, Y.; id, M.; Azaria, M. Jul 1983. NTIS “8 
Sales Only), PC A15/MF AO1. Order Number T184780540. 
In Research laboratories annual report 1982. 


39680 (IA—1386, pp 156-157) Research on uranium from 
ic acid in Progress and Ketzinel, 
Z.; Volkman, Y.; Hassid, M. Jul 1983. NTIS (US Sales 
Only), PC A15/MF A0O1. Order Number T184780540. 
In Research laboratories annual report 1982. 


39681 (INIS-mf—8991) Uranium recovery by sodium car- 
bonate leaching under high pressure and high temperature. 
Soerensen, E.; Kofoed, S.; Lundgard, T. (Risoe National 
Lab., Roskilde (Denmark)). Nov 1983. 86p. (In Danish). 
NTIS (US Sales Only), PC AOS/MF A01. Order Number 
DE84780513. 

The only appreciable uranium deposit within Danish terri- 
tory known till now (1983) is Kvanefjeld at Narssaq in South 
Greenland. The uranium mineralized rock members are nepheline 
syenites, named lujavrites, which form part of the alkaline [limaus- 
saq intrusion. The principal uranium bearing mineral steenstrupine 
is a complex sodium REE phosphosilicate in which Fe, Mn, Th, 
and U are minor constituents. NazCOs is used for specially acid- 
consuming ores. However, steenstrupine is decomposed by NazCOs 
only at temperatures above 220degC, so the leaching must be car- 
ried out under pressure. Laboratory tests have shown the optimal 
temperature to be 260degC and the leach liquor composition 120 g/ 
1 of NaHCOs and 20 g/l of NasCOs. Addition of oxygen is neces- 
sary as uranium will not dissolve in carbonate unless it is brought in 
its highest state of oxidation. On the basis of data obtained we sug- 
gest a process in which the ore is ground with carbonate leach 
liquor to a suitable suspension and subsequently fed to an autoclave 
with a retention time of 20 minutes at 260degC. The residue is fil- 
tered off and the liquor reused for grinding and extraction. By se- 
lecting the equipment with regard to an industrial scale results ap- 
plicable to the technical-economical evaluation of a real production 
of uranium can be obtained. The results show that the mechanical 
equipment can be brought to work satisfactorily. Wear has been de- 
tected on different parts such as filter cloth, pipes and valves, but 
working periods have not been long enough to evaluate how it can 
be prevented and at what cost. 


39682 (INIS-mf—9001) Filtration. Laboratory investiga- 
tions. Koefoed, S. (Risoe National Lab., Roskilde (Den- 
mark)). Nov 1983. 35p. (In Danish). NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE84780515. 

EFP. Kvanefjeld uranium project. 

Uranium recovery from Kvaefjeld ore is accomplished by 
high-temperature leaching in a pilot plant. The uranium-rich leach- 
ate is separated from the ore by means of a bell filter, where filter 
cake is washed in 3 steps in countercurrent. Sodium fluoride from 
uranium ore is washed out from concentrated filter cake slurry. 
About 1% of the uranium leachate and 5% of ore sodium fluoride 
concentration are lost in the process. 
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39683 (BNFL-Info-Series—27(CA)) Gas centrifuge bibli- 
ography 1980-1982. Lowe, G.E.; Morrison, M. (British Nu- 
clear Fuels Ltd., Risley). Jun 1983. 48p. NTIS (US Sales 
Only), PC A03/MF A0O1. Order Number DE84702024. 

A bibliography, with abstracts, is presented of the gas centri- 
fuge literature published from 1980 to 1982 inclusive. It supple- 
ments PG Information Series 25 (CA), BNFL Information Series 15 
(CA) and BNFL Information Series 23 (CA), which covered the 
periods 1895 to 1970, 1970 to 1974, and 1975 to 1979 respectively. 
After bibliographies and books and pamphlets, the main list is ar- 
ranged chronologically under the headings, Reports, Journal arti- 
cles, and Conference papers. Items omitted from the earlier bibliog- 
raphies or received too late for inclusion in this, have been listed 
separately. There are author, report number and subject indexes. 
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(K/D—5535-EA) Full-scale shear tests of embed- 
ded floor modules. Fricke, KE: Jones, W.D.; Burdette, 
E.G. (Oak Ridge Gaseous Diffusion Plant, TN (USA); Ten- 
nessee Univ., Knoxville (USA). Dept. of Civil Engineering). 
1984. Contract AC05-840R21400. 8p. (CONF-840833—7), 
NTIS, PC A02/MF A011; 1; GPO Dep. Order Number 
DE84014875. 

From 5. American Society of Civil Engineers/Engineering 

i i erence; Laramie, WY, USA (1 Aug 1984). 

Pustaas exp agile ta anlenetidhes guahtets 

A floor module used to support a centrifuge machine is a 
steel framework embedded in a 2-ft (610-mm) thick concrete slab. 
This steel framework is made up of four cylindrical hollow sockets 
tied together with four S-beams to form a square pattern. In the 
event of a centrifuge machine wreck, large forces are transmitted 
from the machine to the corner sockets (through connecting steel 
lugs) and to the concrete slab. The floor modules are loaded with a 
combination of torsion and shear forces in the plane of the floor 
slab. Precisely how these wreck loads are transmitted to, and react- 
ed by, the floor modules and the ing concrete was the 


scope of a series of full-scale tests performed at the DOE Gas Cen- 
trifuge Enrichment Plant (GCEP) located near Piketon, Ohio. This 
report describes the tests and the results of the lata reduction to 
date. 


39685 (K/TS—11-425) Laser-based data acquisition in 
gas centrifuge environments using optical fibers. Cates, M.R.; 
Allison, S.W.; Marshall, B.; Davies, T.J.; Franks, L.A.; 
Nelson, M.A.; Noel, B.W. (Oak Ridge National Lab., 
(USA); EG and G, Inc., Goleta, CA (USA). Santa Barbara 
Operations; Los Alamos National Lab., NM (USA)). 24 
Aug 1984. Cantient AC05-840T21400;W-7405-ENG-36. Sp. 
(CONF-840872—1). NTIS, PC A02/MF A01; 1; GPO Dep. 
Order Number DE84014916. 

From SPIE annual technical symposium; San Diego, CA, 
USA ¢ Aug 1984). 

Portions are illegible in microfiche products. 

The operating environment of gas centrifuges poses three 
basic experimental problems: rotating reference frame, corrosive ef- 
fects of UFs gas, and vacuum coupling. Diagnostic experiments in 
this environment effectively use fiber optics as laser transport sys- 
tems and data extraction channels. Access to the interior of rotating 
centrifuges is only from a central nonrotating column assembly. 
Optical paths are often long and difficult to measure in static condi- 
tions with precision necessary in operating conditions. Residual 
traces of HF gas, from UF., damage exposed optical components 
over time. Diagnostic measurements requiring pulsed laser sources 
and analysis of fluorescence emissions, both from UF. gas and from 
temperature-sensitive phosphor are described, with emphasis on op- 
tical fiber components and experimental design configurations. The 
studies were done at Oak Ridge Gaseous Diffusion Plant through 
the Centrifuge Physics Department of the Centrifuge Division. The 
advantages of fiber optics methods include: optical path flexibility, 
small and adaptable size of components, utility in connection with 
moveable assemblies, and relative ease of vacuum isolation. 3 refer- 
ences, 6 figures. 
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39686 (NITAR—19(584)) Calculation method for gas re- 
lease from uranium dioxide Sulaberidze, V.Sh.; 
Pershin, A.V. (Nauchno-Issledovatel'skij Inst. Atomnykh 
Reaktorov, Dimitrovgrad (USSR)). 1983. 27p. (In Russian). 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE84702336. 

Described is the method for calculation of gas release from 
the compacted uranium dioxide. The method is based on the gas 
atomic diffusion in the fuel. With this method in use the code 
GRETA has been developed intended for calculation of tempera- 
tures and gas release from fuel pins of the cylindrical shape. The 
comparative results of the calculations and experimental data are 
presented and the region of the method application is demonstrated. 
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REFER ALSO TO CITATION(S) 39744, 39745 


39687 (DP-MS—83-124) Hydraulic performance of a 
multistage array of advanced centrifugal contactors. Hodges, 
M.E. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). 1984. Contract ACO09- 
76SR00001. 10p. (CONF-840802—5). NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84015775. 

From International topical meeting on fuel reprocessing and 
waste management; Jackson Hole, WY, USA (26 Aug 1984). 

The hydraulic characteristics of an advanced design centrifu- 
gal contactor array have been determined at the Savannah River 
Laboratory (SRL). The advanced design utilizes couette mixing 
(Taylor vortices) in the annulus between the rotating and stationary 
bowls. Excellent phase separation over a wide range of flow condi- 
tions was obtained. Interfaces within an entire eight-stage array 
were controlled with a single weir air pressure. 2 references, 5 fig- 
ures. 


39688 (JAERI-M—83-047) Calculation of criticality pa- 
rameters for uranium and/or plutonium nitrate solutions, 1. 
Evaluation of density and atomic number density of the solu- 
tions. Tachimori, Shoichi; Ami, Norio; Miyoshi, Yoshinori. 
(Japan Atomic Energy Research Inst., ea Mar 1983. 
70p. (In Japanese). NTIS (US Sales Only), PC A04/MF 
AO1. Order Number DE84702111. 

For the purpose of computing criticality parameters of the 
solutions with uranium and plutonium, the atomic number density 
was formulated and programmed in the computer. The amount of 
solvent in the solution was calculated from solute concentration 
and density of the solution. The numerical expression of the solu- 
tion density was based on the literature data for aqueous nitrate so- 
lution, and on theoretical consideration for 30% TBP-n. dodecane 
solution. The calculated values of solution density were discussed 
compared with that in ARH-600, the criticality handbook in the 
United States. 


39689 (LA-UR—84-2319) In-place testing of multiple 
stage filter systems without disruption of plant a in 
the Plutonium Facility at Los Alamos. Ortiz, J.P 

Alamos National Lab., NM (USA)). 1984. Contract W-7405- 
ENG-36. 12p. (CONF- 840806—3). NTIS, PC A02/MF 
A0l; 1; GPO Dep. Order Number DE84015517. 

From 18. DOE nuclear airborne waste management and air 
cleaning conference; Baltimore, MD, USA (13 Aug 1984). 

Portions are illegible in microfiche products. 

The Los Alamos National Laboratory Plutonium Facility 
has a number of multiple-stage air-cleaning systems. These systems 
Operate on a continuous basis and economic considerations require 
that shutting down of the ventilation systems due to in-place testing 
be kept to a minimum. Earlier methods of testing multiple-stage 
filter systems required scheduled shut down of the filter system. 
Methods such as injecting the test aerosol between the stages have 
proven costly because of the need to install temporary injection 
ducts and completely close off the ventilation from the process 
area. Also, additional personnel were needed to install and move in- 
jection and bypass ducts from one system to another. After consid- 
ering these costly methods, we improved our current methods of 
testing to prevent interrupting of plant operations. The modified 
procedure uses a laser particle size spectrometer that has the capa- 
bility of counting single particles downstream of two filter stages 
where decontamination factors of the first stage and overall system 
effectiveness is established. This procedure is similar to that of Nu- 
clear Standard NEF 3-4IT, In-Place Testing of HEPA filter sys- 
tems by the Single-Particle, Particle-Size Spectrometer Method. 
Decontamination factors of 10° are measured downstream of two 
stages. Particle size analyses of the challenge and the aerosol pene- 
trating the first and second stages have been established. A cost es- 
timation comparing two test methods shows considerable savings in 
operational costs. 6 references, 9 figures, 1 table. 


(NITAR—49(564)) ae thermophysical and 
tail properties of wastes resulted from experi- 
mental fluoride v: mmeiien of the BOR-60 reactor 
irradiated fuels. Lavrinovich, Yu.G.; Kirillovich, A.P.; 
Vorobe , M.P.; Pimonov, Yu.I.; Gazizov, R.K. (Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(USSR)). 1982. 27p. (in Russian). NTIS (US Sales Only), 
PC A03/MF A0O1. Order Number DE84702331. 

Results of investigation into certain physicochemical and ra- 
diation properties of fluoride wastes resulting from experimental 
processing of irradiated uranium oxide and uranium-plutonium fuel, 
as well as behaviour of highly active wastes in the process of their 
6-year controlled storage, are presented. Yield of radionuclides into 
gaseous phase, its composition, leaching rate, thermal and radiation 
stability, heat conductivity, heat release, compatibility of wastes 
with structural materials, are determined. An increase in the waste 
storage time is shown to increase their thermal and radiation stabili- 
ty. Recommendations for the waste storage are given. 
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39691 (DOE/TIC—3395-S1) Spent fuel storage: a bibli- 
ography. McLaren, L.H. (ed.). (USDOE Technical Informa- 
tion Center, Oak Ridge, TN). Aug 1984. 156p. NTIS, PC 
A08/MF A01; GPO Dep. Order Number DE84005534. 

This bibliography contains information on spent fuel storage 
included in the Department of Energy's Energy Data Base from 
September 1982 through December 1983. A total of 580 citations 
are presented. 


39692 (DP-MS—83-141) Storage and handling of spent 
fuel at the Savannah River Plant RBOF Facility. Stapf, A.J. 
(Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Sa- 


vannah River Plant). 1984. Contract AC09-76SR00001. 9p. 
(CONF-840802—4). NTIS, PC A02/MF A01; GPO Dep. 
Order Number DE84015768. 

From International topical meeting on fuel reprocessing and 
waste management; Jackson Hole, WY, USA (26 Aug 1984). 

In the late 1950's, the Atomic Energy Commission (AEC) 
announced that they would receive and process spent fuels from 
defense and research reactor programs. The Savannah River Plant 
(SRP), operated by Du Pont, was selected as one of the sites to re- 
ceive and handle spent fuel. The Receiving Basin for Offsite Fuels 
(RBOF) facility at SRP was built and in mid 1964 received the first 
shipment of offsite fuel. In the last twenty years RBOF has re- 
ceived approximately 1600 spent fuel casks from offsite. This paper 
discusses the experience gained in the handling and storage of spent 
fuel, control of basin water activity, and elements of safe facility 
operation. 2 figures, 1 table. 


39693 (EGG-NMEP—6585) NFS/DOE shipping/storage 
cask demonstration. Tait, T.D.; Van Cleve, J.E. Jr. (EG and 
G Idaho, Inc., Idaho Falls (USA)). Apr 1984. Contract 
ACO07-761D01570. 8p. (CONF-8404127—3). NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. Order Number DE84011355. 

From INMM packaging and transportation seminar; Wash- 
ington, DC, USA (17 Apr 1984). 

Portions are illegible in microfiche products. 

In February 1984, the Department of Energy's Idaho Oper- 
ations Office (DOE-ID) signed a cost sharing contract with Nucle- 
ar Fuel Services, Inc., (NFS) of Rockville, Maryland, to develop 
and demonstrate a dual purpose shipping and storage cask for spent 
nuclear fuel. The objectives of this program are to: demonstrate the 
feasibility of a large transportable storage cask for aged spent fuel; 
provide a design and develop the manufacturing techniques for 
such a cask; provide data and information useful in demonstrating 
dry cask storage technology; and provide verification of spent fuel 
integrity in long-term dry storage. NFS has selected Transnuclear, 
Inc., (TN) of White Plains, New York, to design and fabricate the 
two dry shipping/storage casks for this program. One cask will 
hold the 40 PWR assemblies and the other the 85 BWR assemblies. 
ORNL is currently working closely with TN to review the compo- 
nents of the Safety Analysis Report for Packaging (SARP) as they 





are developed. The cask design and functional criteria document 
has been received, the review team comments have been transmit- 
ted to TN, and the comments have been resolved. The preliminary 
design document for the Big Rock Point cask is presently under 
way. By performing the evaluation as the design develops, it is felt 
that the final review of the draft SARP can be accomplished more 
efficiently. 


39694 (IAEA-AG—365.2-No.2) Comments and a 
from Member States and International 


tional Atomic Energy Agency, Vienna (Austria)). 1982. 
396p. NTIS (US Sales Only), PC A1l7/MF AOI. Order 
Number DE84702700. 

The report contains the comments and proposals of 26 
Member States and 5 International Organizations to the second 
draft revision of the regulations for the safe transport of radioactive 
materials. 


39695 (IAEA-AG—365.2-No.3) Summary of remarks 
eT ee ee eee 


tions for the safe transport of 

22-26 March 1982. (International Atomic Energy Agenc 
Vienna (Austria)). 1982. 67p. NTIS (US Sales Only), PC 
A04/MF A0O1. Order Number DE84702701. 

The report contains a summary of all the remarks and rec- 
ommendations that had been received by the International Atomic 
Energy Agency from Member States and International Organiza- 
tions on the second draft revision of the IAEA transport regula- 
tions. 


39696 (IAEA-AG—406-No.1-Vol.1) Compilation of com- 
ments concerning the 3rd draft revision of the IAEA regula- 
tions for safety transport of radioactive materials. (Interna- 
tional Atomic Energy Agency, Vienna (Austria)). Aug 
1983. 135p. (CONF-8311159—No.1-Vol.1). NTIS (US Sales 
Only), PC A07/MF AO1. Order Number DE84702702. 

From 3. meeting of the advisory group on the comprehen- 
sive review and revision of the regulations for the safe transport of 
radioactive material; Vienna, Austria (7 Nov 1983). 

The report contains comments made by Member States and 
International Organizations to the third draft revision of the Inter- 
national Energy Agency's regulations for the safe transport of ra- 
dioactive materials. The comments are compiled in logical groups 
referring to various aspects of the regulations. 


39697 (PB—84-195577) Review of the Swedish KBS-3 
plan for final storage of spent nuclear fuel. (National Acade- 
my of Sciences - National Research Council, Washington, 
DC (USA)). 1 Mar 1984. 89p. NTIS, PC A05/MF AO0O1. 

See also PB81-114936. Sponsored in part by Ministry of In- 
dustry, Stockholm, Sweden. 

A newly formed NAS/NRC Panel reviews the Swedish 
KBS-3 Plan for the final storage of spent nuclear fuel, considers 
new supporting information developed by KBS since it published 
its 1978 KBS-2 Plan, and concludes that there is reasonable assur- 
ance that a waste repository built according to the plan will not 
permit an unacceptable rate of radionuclide escape. Principal 
review emphasis is placed upon geological repository features of 
the storage system--particularly on overall canister and repository 
design and on the calculations and supporting data related to waste 
form dissolution and to radio nuclide migration from the point of 
emplacement through the surrounding geosphere. 
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39698 (DOE/EIA—0403(83)) Survey of United snc 
ae 1983. on on po aeage phew 
tion Administration, Washington, DC. Coal, Nu. 


clear, Electric and Alternate Fuels). Aug 1984. 96p. NTIS, 
PC A05/MF AOl; 1 - GPO; GPO Dep. Order Number 
re 


SS ae products. 

in 1983 1983, US signed new contracts for procurement 
of 18.2 million pounds of domestic uranium from domestic suppli- 
ers. Actual deliveries in 1983 were 24.2 million pounds U3Os. For 
1984 and beyond, market commitments total 306.4 million pounds 
UsOs, an increase of 24.3 million pounds in contractual commit- 
ments over January 1983. Uranium from domestic suppliers for 
1983 deliveries averaged $38.21 per pound. Domestic market price 
contracts with and without floors for 1983 deliveries averaged 
$34.27; however, for settlements with no price floor, the average 
market price was $24.05 per pound. New long-term contracts 
signed in 1983 were predominantly market price contracts. Howev- 
er, of the 1983 through 1992 market price commitments, 52% have 
no floor as compared with 37% last year. New import commit- 
ments were made in 1983 to procure 8.2 million pounds UsOs for 
domestic end use. Prices of foreign uranium averaged $26.16 per 
pound, with 1984 delivery projected to $27.39. Inventories held by 
domestic utilities increased in 1983, from 137.0 to 150.0 million 
pounds U3Os. Total commercial inventories of uranium as of Janu- 
ary 1, 1984, were 187.0 million pounds, an increase of 12.3 million 
pounds from January 1983. Secondary markets are also reported. 5 
figures, 28 tables. 


39699 (DP-MS—83-121) Systems costs for disposal of 
Savannah River high-level waste sludge and salt. McDonell, 
W.R.; Goodlett, C.B. (Du Pont de Nemours (E.1.) and Co., 
Aiken, SC (USA)). 1984. Contract AC09-76SR00001. 16p. 
(CONF-840802—3). NTIS, PC A02/MF AO1; 1; GPO Dep. 
Order Number DE84015751. 

From International topical meeting on fuel reprocessing and 
waste management; Jackson Hole, WY, USA (26 Aug 1984). 

Portions are illegible in microfiche products. 

A systems cost model has been developed to support dispos- 
al of defense high-level waste sludge and salt generated at the Sa- 
vannah River Plant. Waste processing activities covered by the 
model include decontamination of the salt by a precipitation proc- 
ess in the waste storage tanks, incorporation of the sludge and ra- 
dionuclides removed from the salt into glass in the Defense Waste 

Facility (OWPF), and, after interim storage, final dis- 
posal of the DWPF glass waste canisters in a federal geologic re- 
pository. Total costs for ing of waste to the year 
2000 are estimated to be about $2.9 billion (1984 dollars); incremen- 
tal unit costs for DWPF and repository disposal activities range 
from $120,000 to $170,000 per canister depending on DWPF proc- 
essing schedules. In a representative evaluation of process alterna- 
tives, the model is used to demonstrate cost effectiveness of adjust- 
ments in the frit content of the waste glass to reduce impacts of 
wastes generated by the salt decontamination operations. 13 refer- 
ences, 8 tables. 
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REFER ALSO TO CITATION(S) 39677, 39690, 39697, 39699, 39699, 39768, 
39782, 39783, 40035, 40042, 40622, 40625, 40628, 40628, 40643, 40732, 40771, 
41198, 41216, 41217, 41218, 41249, 41576, 41579, 41583 


39700 (AECL—7786) Underlying chemistry research for 
Management 


the Nuclear Fuel Waste Program. Torgerson, 
DF.; N.H.; Shoesmith, D.W.; Taylor, P. (eds.). 
(Atomic of Canada Ltd., Pinawa, Manitoba. White- 
shell Nuclear Research Establishment). Apr 1984. 77p. Sci- 
entific Document Dist., Office AECL, Chalk River, Ontario 
$5.00. Order Number T184901539. 

Work performed under Canada/US Waste Management In- 
formation Exchange Agreement. 
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This document reviews the underlying chemistry research 
part of the Canadian Nuclear Fuel Waste Management Program, 
carried out in the Research Chemistry Branch. This research is 
concerned with developing the basic chemical knowledge and un- 


derstanding required in other parts of the Program. There are four 
areas of underlying research: Waste Form Chemistry, Solute and 
Solution Chemistry, Rock-Water-Waste Interactions, and Abate- 
ment and Monitoring of Gas-Phase Radionuclides. 84 references, 15 
figures. 


39701 (AECL—7810) Use of borehole geophysical logs 
and hydrologic tests to characterize plutonic rock for nuclear 
fuel waste disposal. Davison, C.C.; Keys, W.S.; Paillet, F.L. 
(Atomic Energy of Canada Ltd., Pinawa, Manitoba. White- 
shell Nuclear Research Establishment). May 1984. 87p. Sci- 
entific Document Dist. Office, AECL, Chalk River, Ontario 
$5.00. Order Number T184901540. 

Work performed under Canada/US Waste Management Ex- 
—- Agreement. 

The selection of an igneous rock body for the disposal of nu- 

clear fuel waste will likely require the drilling and testing of a 
number of deep investigative boreholes in the rock body. Although 
coring of at least one hole at each Research Area will be essential, 
methods for making in situ geophysical and hydrologic measure- 
ments can substitute for widespread coring and results in significant 
savings in time and money. A number of borehole methods have 
been applied to the investigation of plutonic rocks at Whiteshell 
Nuclear Research Establishment and Chalk River Nuclear Labora- 
tories in Canada. Borehole-geophysical logging techniques permit 
the lateral extrapolation of data from a core hole. Log response is 
related to rock type, alteration, and the location and character of 
fractures. The geophysical logs that are particularly useful for these 
purposes are television, acoustic televiewer and acoustic waveform, 
neutron and gamma, resistivity, temperature, and caliper. The 
acoustic-televiewer log of the borehole wall can provide high-reso- 
lution data on the orientation and apparent width of fractures. In 
situ hydraulic tests of single fractures or fracture zones isolated by 
packers provide quantitative information on permeability, extent, 
and interconnection. The computer analysis of digitized acoustic 
waveforms has identified a portion of the waveform that has ampli- 
tude variations that are related to the permeabilities measured in the 
boreholes by packer tests. 38 references, 36 figures, 4 tables. 


39702 (AECL—7815) Summary of geoscience work at the 
AECL research site near Atikokan, Ontario. Stone, D. 
(Atomic Energy of Canada Ltd., Pinawa, Manitoba. White- 
shell Nuclear Research Establishment). Mar 1984. 57p. Sci- 
entific Document Dist., Office AECL, Chalk River, Ontario 
$4.00. Order Number T184901538. 

Work performed under Canada/US Waste Management In- 
formation Exchange Agreement. 

Since 1979 June geological, geophysical and hydrogeological 
investigations have been conducted at Research Area 4 north of 
Atikokan, Ontario as part of the Canadian Nuclear Fuel Waste 
Management Program. Composition, shape and internal structure of 
the Eye-Dashwa pluton were the subjects of regional field studies. 
Detailed research concentrated on the detection and characteriza- 
tion of surface and subsurface fractures within a 400-m x 800-m 
grid area, where five boreholes were drilled to depths of between 
200 m and 1100 m. Fracture zones in the area were readily detected 
by surface mapping, ground very low frequency electromagnetic 
(VLF-EM) surveys and borehole logging. The majority of fractures 
observed in boreholes at Research Area 4 are not open but contain 
filling materials such as pegmatite, aplite, hornblende porphyry, epi- 
dote, chlorite, gypsum, iron oxides, carbonate and clay. Fracture 
filling materials tend to have higher sorption capacities for radionu- 
clides than the wall rocks. Open fractures also tend to occur near 
surface, and hydraulic conductivity decreases with depth. Physical 
and chemical properties of the unfractured rock appear to be char- 
acteristic of granites in general. Numerical models are being devel- 
oped that attempt to predict the configuration of discontinuities in 
the rock and the rate at which subsurface water moves through 
them. The locations of large discontinuities in the pluton and their 
hydraulic conductivity are less well known. This is in part due to 
poor outcrop and lack of integrated field analyses within and 
beyond the grid area. 55 references, 21 figures, 4 tables. 
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39703 (ANL—84-45) Transuranic decontamination of 
og acid solutions by the TRUEX solvent extraction proc- 

development studies. Vandegrift, G.F.; 
ine R.A.; Steindler, M.J.; Horwitz, E.P.; Basile, L.J.; 
Diamond, H.; Kalina, D.G.; Ka plan, L. (Argonne National 
Lab., IL (USA)). Jul 1984. Gomiback W-31-109-ENG-38. 
126p. NTIS, PC A07/MF A0Ol1; 1; GPO Dep. Order 
seanier DE84016019. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report summarizes the work that has been performed to 
date at Argonne National Laboratory on the development of the 
TRUEX process, a solvent extraction process employing a bifunc- 
tional organophosphorous reagent in a PUREX process solvent (tri- 
butyl phosphate-normal paraffinic hydrocarbons). The purpose of 
this extraction process is to separate and concentrate transuranic 
(TRU) elements from nuclear waste. Assessments were made of the 
use of two TRUEX solvents: one incorporating the well-studied di- 
hexyl-N,N-diethylcarbamoylmethylphosphonate (DHDECMP) and 
a second incorporating an extractant with superior properties for a 
1M HNOs acid feed, octyl(phenyl)-N,N-diisobutylcarbamoylmeth- 
ylphosphine oxide (O/sub phi/D[IB]JCMPO). In this report, con- 
ceptual flowsheets for the removal of soluble TRUs from high-level 
nuclear wastes using these two TRUEX proces solvents are pre- 
sented, and flowsheet features are discussed in detail. The concep- 
tual flowsheet for TRU-element removal from a PUREX waste by 
the O/sub phi/D[IB]JCMPO-TRUEX process solvent was tested in 
a bench-scale countercurrent experiment, and results of that experi- 
ment are presented and discussed. The conclusion of this study is 
that the TRUEX process is able to separate TRUs from high-level 
wastes so that the major portion of the solid waste (~ 99%) can be 
classified as non-TRU. Areas where more experimentation is 
needed are listed at the end of the report. 45 references, 17 figures, 
56 tables. 


39704 (ANL/EES-TM—254) Radioactive waste isolation 
in salt: peer review of the Office of Nuclear Waste Isolation’s 
reports on preferred repository sites within the Palo Duro 
Basin, Texas, Fenster, D.; Edgar, D.; Gonzales, S.; Domen- 
ico, P.; Harrison, W.; Engelder, T.; Tisue, M. (Argonne Na- 
tional Lab., IL (USA)). Apr 1984. Contract W-31-109- 
ENG-38. 42p. NTIS, PC E04/MF A0Ol; 1; GPO Dep. 
Order Number DE84016025. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted; Includes 6 sheets of 24x reduction 
microfiche. 

Documents are being submitted to the Salt Repository 
Project Office (SRPO) of the US Department of Energy (DCE) by 
Battelle Memorial Institute's Office of Nuclear Waste Isolation 
(ONWI) to satisfy milestones of the Salt Repository Project of the 
Civilian Radioactive Waste Management Program. Some of these 
documents are being reviewed by multidisciplinary groups of peers 
to ensure DOE of their adequacy and credibility. Adequacy of doc- 
uments refers to their ability to meet the standards of the US Nu- 
clear Regulatory Commission, as enunciated in 10 CFR 60, and the 
requirements of the National Environmental Policy Act and the 
Nuclear Waste Policy Act of 1982. Credibility of documents refers 
to the validity of the assumptions, methods, and conclusions, as 
well as to the completeness of coverage. This report summarizes 
Argonne’s review of ONWI's two-volume draft report entitled 
Identification of Preferred Sites within the Palo Duro Basin: Vol. 1 
- Palo Duro Location A, and Vol. 2 - Palo Duro Location B, dated 
January 1984. Argonne was requested by DOE to review these 
documents on January 17 and 24, 1984 (see App. A). The review 
procedure involved obtaining written comments on the reports 
from three members of Argonne’s core peer review staff and three 
extramural experts in related research areas. The peer review panel 
met at Argonne on February 6, 1984, and reviewer comments were 
integrated into this report by the review session chairman, with the 
assistance of Argonne’s core peer review staff. All of the peer 
review panelists concurred in the way in which their comments 
were represented in this report (see App. B). A letter report and a 
draft of this report were sent to SRPO on February 10, 1984, and 
April 17, 1984, respectively. 5 references. 





(BMI/ONWI—454) Visual aesthetics study: 
Gibson Dome area, Paradox Basin, Utah. (Bechtel Group, 
Inc., San Francisco, CA (USA)). Mar 1984. Contract AC06- 
76RL01830;AC02- 83CH10140. 115p. NTIS, PC A06/MF 
A01; 1; GPO Dep. Order Number DE84016430. 

Portions are illegible in microfiche products. Original copy 
a 

Visual Aesthetics study was performed as an initial as- 
sessment is of alee ais Gee eee 
might be associated with the construction of a geologic nuclear 
waste repository and associated rail routes in the Gibson Dome lo- 
cation of southeastern Utah. Potential impacts to visual resources 
were evaluated by predicting visibility of the facility and railway 
routes using the US Forest Service (USFS) computer program, 
VIEWIT, and by applying the Bureau of Land Management 
(BLM) Visual Resource Management (VRM) methodology. Five 
proposed facility sites in the Gibson Dome area and three proposed 
railway routes were evaluated for visual impact. 10 references, 19 
figures, 5 tables. 


39706 (BMI/ONWI—538) Study of thermal-gradient-in- 
duced migration of brine inclusions in salt. Final report. 
Olander, D.R. (California Univ., Berkeley (USA)). Aug 
1984. Contract AC06-76RL01830;AC02-83CH10140. 147p. 
NTIS, PC A07/MF A0O1; GPO Dep. Order Number 
DE84016284. 

Natural salt deposits, which are being considered for high- 
level waste disposal, contain a small volume fraction of water in the 
form of brine inclusions distributed throughout the salt. Radioactive 
decay heating of the nuclear wastes will impose a temperature gra- 
dient on the surrounding salt which mobilizes the brine inclusions. 
Inclusions filled completely with brine (the all-liquid inclusions) mi- 
grate up the temperature gradient and eventually accumulate brine 
near the buried waste forms. The brine may slowly corrode or de- 
grade the waste forms, which is undesirable. Therefore it is impor- 
tant to consider the migration of brine inclusions in salt under im- 
posed temperature gradients to properly evaluate the performance 


of a future salt repository for nuclear wastes. The migration veloci-. 


ties of the inclusions were found to be dependent on temperature, 
temperature gradient, and inclusion shape and size. The velocities 
were also dictated by the interfacial mass transfer resistance at 
brine/solid interface. This interfacial resistance depends on the dis- 
location density in the crystal, which in turn, depends on the axial 
compressive loading of the crystal. At low axial loads, the depend- 
ence between the velocity and temperature gradient is nonlinear. 
At high axial loads, the interfacial resistance is reduced and the mi- 
gration velocity depends linearly on the temperature gradient. All- 
liquid inclusions filled with mixed brines were also studied. For gas- 
liquid inclusions, helium, air and argon were compared. Migration 
studies were also conducted on single crystallites of natural salt as 
well as in polycrystalline natural salt samples. The behavior of the 
inclusions at large-ange grain boundaries was observed. 


39707 (BMI/SRP—5025) Laboratory index testing on 
rock core samples from G. Friemel No. 1 (PD-5) well, Palo 
Duro Basin, Texas: data. (Stone and Webster En- 
gineering Corp., Boston, MA (USA)). Aug 1984. Contract 
AC02-83CH10140. 18p. NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. Order Number DE84016376. 

Portions are illegible in microfiche products. 

This report contains water content, density, effective porosi- 
ty, Schmidt rebound hardness index, splitting tensile strength, Slake 
durability index, and Atterberg limits determination for rock sam- 
ples from the G. Friemel No. 1 Well in the Permian Basin. Descrip- 
tions of specimens tested including depth, formation and lithology 
are included in Appendix 1. These data are preliminary. They have 
not been analyzed or evaluated. 4 references, 4 tables. 


39708 (BMI/SRP—5026) Direct shear testing on rock 
core samples from the Detten No. 1 (PD-6) well, Palo Duro 
Basin, Texas: unanalyzed data. (Stone and Webster Engi- 
neering Corp., Boston, MA (USA)). Aug 1984. Contract 
AC02-83CH10140. 23p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. Order Number DE84016375. 

Portions are illegible in microfiche products. 

This report contains the direct shear strength testing proce- 
dure and testing results for rock core samples from the Detten No. 


liminary. They have not been analyzed or evaluated. 3 figures. 


39709 op een oo Direct shear testing on rock 
core samples from Mansfield No. 1 (PD-4) well, Palo Duro 
Basin, Texas: gyi data. (Stone and Webster 
neering Corp., Boston, MA (USA)). Aug 1984. Contract 
AC02-83CH10140. 15p. NTIS, PC A02/MF AOI; 1; GPO 
Dep. Order Number DE84016377. 


evaluated. 2 figures. 


39710 (BNL—34968) Anaerobic microbial transforma- 
tions of radioactive wastes in subsurface environments. Fran- 
cis, A.J. (Brookhaven National Lab., Upton, NY (USA)). 
1984. Contract AC02-76CH00016. 12p. (CONF-8404175— 
1). NTIS, PC A02/MF AO1; 1; GPO Dep. Order Number 


cottiiammadaiap euaiinniianichemmeamanen i 
organisms play a major role in the transformation of organic and 


the wastes. Microorganisms play a significant role in the transfor- 
mation and cycling of tritium in the environment by (i) oxidation of 
tritium and tritiated methane under aerobic conditions and (ii) pro- 
duction of tritium and tritiated methane from wastes containing tri- 
tiated water and organic compounds under anaerobic conditions. 23 
references, 2 figures, 2 tables. 


39711 (CONF-8406170—1) Volume reduction philosophy 
and in use or planned. Row, T.H. (Oak Ridge Na- 
tional Lab., TN (USA)). 1984. Contract AC05-840R21400. 
135p. NTIS, PC A0O7/MF A0Ol; 1; GPO Dep. Order 
Number DE84014275. 

From 2. joint DOE/CEA radwaste management meeting; 
Paris, France (12 Jun 1984). 

Portions are illegible in microfiche products. 

Siting and development of nuclear waste disposal facilities is 
an expensive task. In the private sector, such developments face 
siting and licensing issues, public intervention, and technology chal- 
lenges. The United States Department of Energy (DOE) faces simi- 
lar challenges in the management of waste generated by the re- 
search and production facilities. Volume reduction can be used to 
lengthen the service life of existing facilities. A wide variety of 
volume reduction techniques are applied to different waste forms. 
Compressible waste is compacted into drums, cardboard and metal 
boxes, and the loaded drums are supercom into smaller units. 
Large metallic items are size-reduced and melted for recycle or 
sent to shallow land burial. Anaerobic digestion is a process that 
can reduce cellulosic and animal wastes by 80%. Incinerators of all 
types have been investigated for application to nuclear wastes and a 
number of installations operate or are constructing units for low- 
level and transuranic solid and liquid combustibles. Technology 
may help solve many of the problems in volume reduction, but the 
human element also has an important part in solving the puzzle. 
Aggressive educational campaigns at two sites have proved very 
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successful in reducing waste generation. This overview of volume 
reduction is intended to transfer the current information from many 
DOE facilities. 44 references, 85 figures, 5 tables. 


39712 (CONF-8406170—2) Development programs in the 
United States of America for the application of cement-based 
grouts in radioactive waste management. Dole, L.R.; Row, 
T.H. (Oak Ridge National Lab., TN (USA)). 1984. Contract 
AC05-840R21400. 28p. NTIS, PC A03/MF A011; 1; GPO 
Dep. Order Number DE84014251. 

From 2. joint DOE/CEA radwaste management meeting; 
Paris, France (12 Jun 1984). 

Portions are illegible in microfiche products. 

This paper briefly reviews seven cement-based waste form 
development programs at six of the US Department of Energy 
(DOE) sites. These sites have developed a variety of processes that 
range from producing 25 mm (1 in.) diameter pellets in a glove box 
to producing 240 m (800 ft.) diameter grout sheets within the bed- 
ding planes of a deep shale formation. These successful applications 
of cement-based waste forms to the many radioactive waste streams 
from nuclear facilities bear witness to the flexibility and reliability 
of this class of materials. This paper also discusses the major issues 
regarding the application of cement-based waste forms to radioac- 
tive waste management problems. These issues are (1) leachability, 
(2) radiation stability, (3) thermal stability, (4) phase complexity of 
the matrix, and (5) effects of the waste stream composition. A cur- 
sory review of current research in each of \iese areas is given This 
paper also discusses future trends in cement-based waste form de- 
velopment and applications. 31 references, 11 figures. 


39713 (DOE/LLW—30T) Procedural and technical re- 
quirements for siting low-level radioactive waste disposal fa- 
cilities. National Low-Level Radioactive Waste Management 

Program. (EG and G Idaho, Inc., Idaho Falls (USA); 
Southern States Energy Board, Atlanta, GA (USA)). Jul 
1984. Contract ACO07-761D01570;FG07-821D 12366. 53p. 


NTIS, PC A04/MF AOl1; 1; GPO Dep. Order Number 
DE84016084. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

With the passage of the Low-Level Waste Policy Act of 
1980, the responsibility for providing facilities for the safe and effi- 
cient disposal of low-level waste has been placed upon the states. 
Most states have chosen to share the responsibility with neighbor- 
ing states through the formation of regional interstate compacts. 
The compacts will differ in their functional authority; some will 
merely assist the member states and others will act as a regional 
government in the area of LLW management. In all regional ar- 
rangements, an individual state will be required to host the regional 
disposal facility. As a result, multiplicity of entities will be involved 
each of which will have its own operating approach and practices. 
It is important, therefore, that guidelines be developed that enable 
each participant to adopt procedures tailored to meet particular 
needs but which form a common basis of practice. The purpose of 
differences in the procedures employed by the various entities can 
be readily understood and not allowed to cause confusion and 
delay. With the publication on December 27, 1982, by the Nuclear 
Regulatory Commission of final rules on Licensing Requirements 
for Land Disposal of Radioactive Waste (10 CFR 61), it is now 
possible to factor these requirements into such guidelines. This 
report has been prepared with that objective in mind. Contents of 
this report include: guidelines for siting LLW disposal facilities; life 
cycle of an LLW disposal facility; siting procedures; and role of 
compact commissions. 4 references, 7 figures, 3 tables. 


39714 (DP-MS—82-107) Time-tem transforma- 
tion kinetics in SRL waste glass. Jantzen, C.M.; Bickford, 
D.F.; Karraker, D.G. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). 1983. Contract 
AC09-76SR00001. 26p. (CONF-830451—30). NTIS, 
A03/MF A01; GPO Dep. Order Number DE84013961. 

From 85. American Ceramic Society annual meeting; Chica- 
go, IL, USA (25 Apr 1983). 

‘Time-tem temperature-transformation (TTT) curves have been 
determined for SRL 165 waste glass. Extent and sequence of crys- 
tallization were determined by XRD and SEM. The incipient crys- 
tallization product, spinel, can be determined at one volume percent 


by magnetic susceptibility. The type and percentage of crystalliza- 
tion is correlated with waste glass durability. 20 references, 5 fig- 
ures, 1 table. 


39715 (DP-MS—83-135) Process technology for vitrifica- 
tion of —_— ~—'s waste at the Savannah River Plant. 
Boersma, M.D. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). 1984. Contract 
AC09-76SR00001. 17p. (CONF-840802—2). NTIS, PC 
A02/MF A01; GPO Dep. Order Number DE84015749. 

‘ase International topical meeting on fuel reprocessing and 

agement; Jackson Hole, WY, USA (26 Aug 1984). 

ae i ification in borosilicate glass is now the leading world- 
wide process for immobilizing high-level radioactive waste. Each 
vitrification project, however, has its unique mission and technical 
challenges. The Defense Waste Vitrification Facility (DWPF) now 
under construction at the Savannah River Plant will concentrate 
and vitrify a large amount of relatively low-power alkaline waste. 
Process research and development for the DWPF have produced 
significant advances in remote chemical operations, glass melting, 
off-gas treatment, slurry handling, decontamination, and welding. 6 
references, 1 figure, 5 tables. 


39716 (DP-MS—83-138) Repository simulation tests. 
Wicks, G.G.; Bibler, N.E.; Jantzen, C.M.; Plodinec, M.J. 
(Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Sa- 
vannah River Lab.). 1984. Contract AC09-76SR00001. 17p. 
(CONF-840440—4). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
Order Number DE84015770. 

From 86. annual meeting and exposition of the American 
Ceramic Society; Pittsburgh, PA, USA (29 Apr 1984). 

Portions are illegible in microfiche products. 

The repository simulation experiments described in this 
paper are designed to assess the performance of SRP waste glass 
under the most realistic repository conditions that can be obtained 
in the laboratory. These tests simulate the repository environment 
as closely as possible and introduce systematically the variability of 
the geology, groundwater chemistry, and waste package compo- 
nents during the leaching of the waste glass. The tests evaluate 
waste form performance under site-specific conditions, which differ 
for each of the geologic repositories under consideration. Data 
from these experiments will aid in the development of a realistic 
source term that can describe the release of radionuclides from 
SRP waste glass as a component of proposed waste packages. 
Hence, this information can be useful to optimize waste package 
design for SRP waste glass and to provide data for predicting long- 
term performance and subsequent conformance to regulations. The 
repository simulation tests also help to bridge the gap in interpret- 
ing results derived from tests performed under the control of the 
laboratory to the uncertainity and variability of field tests. In these 
experiments, site-specific repository components and conditions are 
emphasized and only the site specific materials contact the waste 
forms. An important feature of these tests is that both actual and 
simulated waste glasses are tested identically. 7 figures, 2 tables. 


39717 (DPST—83-2001) Carbon-14 in sludge. Fowler, 
J.R.; Coleman, C.J. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). 28 Dec 1983. 
Contract AC09-76SR00001. 7p. NTIS, PC A02/MF A011; 
GPO Dep. Order Number DE84015774. ‘ 

The level of C-14 in high-level waste is needed to establish 
the amount of C-14 that will be released to the environment either 
as off-gas from the Defense Waste Processing Facility (DWPF) or 
as a component of saltstone. Available experimental data confirmed 
a low level of C-14 in soluble waste, but no data was available for 
sludge. Based on the processes used in each area, Purex LAW 
sludge in F-area and HM HAW sludge in H-area will contain the 
bulk of any sludge produced by the cladding. Accordingly, samples 
from Tank 8F containing Purex LAW and Tank 15H containing 
HM HAW were obtained and analyzed for C-14. These two waste 
types constitute approximately 70% of the total sludge inventory 
now stored in the waste tanks. Results from analyses of these two 
sludge types show: the total C-14 inventory in sludge now stored in 
the waste tanks is 6.8 Ci; C-14 releases to the atmosphere from the 
DWPF will average approximately 0.6 Ci annually at the projected 
sludge processing rate in the DWPF. 4 references, 2 tables. 





39718 (ECN—144) Radiation dose deposition and energy 
accumulation in a rock salt waste repository. Bergsma, J.; 
Heijboer, R.J. (Stichting Energieonderzoek Centrum Neder- 
land, Petten). Nov 1983. 30p. NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE84702108. 

Geological rock salt formations are widely considered as 
possible repositories for permanent disposal of nuclear fission waste. 
This highly radioactive material will intensely irradiate its direct 
surroundings and a minor fraction of the radiation energy will be 
deposited in the rock salt material by creation of defects. In the 
first part of the report information concerning the mechanisms of 
defect creation by irradiation of alkali halides and their annealing 
afterwards and of the formation of colloidal alkali metal is briefly 
reviewed. For a number of realistic configurations and strategies of 
waste storage, calculations were performed to obtain the gamma 
flux in the rock salt surrounding the waste, the energy deposition 
rate and the absorbed dose as functions of distance to the container, 
irradiation time and some other parameters. Based on these results 
an estimate was made of the build-up of stored energy, depending 
on the temperature of the rock salt (data from Jenks and Bopp 
were used). The results indicate that the energy storage is negligi- 
ble at distances from the container larger than about 24 cm, even if 
an increased storage rate at lower dose rates would be taken into 
account. Although the effects of radiation damage are significant, 
the range over which they extend is very limited and the amount of 
energy associated with it can have only very modest consequences 
for local temperature and pressure if it were released suddenly. The 
formation of colloidal sodium will not lead to fractions exceeding a 
few percent. 


39719 (EGG-M—17484) High-level radioactive waste 
treatment. Williams, K.L.O. (EG and G Idaho, Inc., Idaho 
Falls (USA)). 1984. Contract AC07-761D01570. 6p. (CONF- 
8406118—4). NTIS, PC A02/MF AO1; 1; GPO Dep. Order 
Number DE84015904. 

From 7. international conference of women engineers and 
scientists; Washington, DC, USA (17 Jun 1984). 

Portions are illegible in microfiche products. 

An important and controversial aspect of the US nuclear 
energy program is proper management of the high-level radioactive 
waste created by nuclear facilities. This paper presents the current 
status and future plans for waste treatment in the US and compares 
our program with programs of other nations. The US Department 
of Energy, at its Idaho National Engineering Laboratory (INEL), is 
actively pursuing waste management alternatives. The INEL’s re- 
cently completed calcining facility is the nation’s only full-scale 
production plant to solidify high-level liquid radioactive wastes. 
The new fuel disolution and storage plant (presently undergoing 
completion checkout) includes valuable advances in waste treat- 
ment methods, and will pay for itself within five years of operation. 
These treatment processes pave the way for future long-term (i.e. 
thousands of years) storage capability. 12 references, 3 figures. 


39720 (IAEA-TECDOC—244) Considerations concerning 

de minimis quantities of radioactive waste suitable for dump- 

ing at sea under a general permit. Report of an advisory 

os by the IAEA and held in Vienna, 2-6 
vy * 


(international Atomic Energy Agency, Vienna 
(Austria)). Feb 1981. 28p. (CONF-7907130—). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE84702148. 

From Meeting on considerations concerning de minimis 
quantities of radioactive waste suitable for dumping at sea under a 
general — Vienna, Austria (2 Jul 1979). 

ollowing the principles proposed by the ICRP of balancing 

the costs and detriments of any practice involving radioactivity, 
there must be some level of radioactivity below which consider- 
ations other than those of the radioactivity itself are of overriding 
importance. For very low-level radioactive wastes, it is necessary 
to define a quantitative criterion which allows practical implemen- 
tation of these principles within the terms of the London Dumping 
Convention. It will be necessary therefore to consider how these 
requirements can be met by defining material that can be regarded 
as non-radioactive for the purposes of the London Dumping Con- 
vention, defining a category of radioactivity in wastes whose con- 
tent is sufficiently low (de minimis) that it can be dumped under a 
general permit if its other characteristics so permit. It is stressed 


the terrestrial 
organized by the IAEA and held in Vienna, 7-17 
1981. (International Atomic Energy Agency, 
Vienna (Austria)). Feb 1983. 35p. (CONF-8109253—). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 


From IAEA meeting on definition of de minimis quantities 
for release of low-level solid radioactive waste into the terrestrial 
environment; Vienna, Austria (7 Sep 1981). 

This document deals with 


addressed to 
those national authorities wishing to dispose of low level radioac- 
tive waste into the terrestrial environment, on how de minimis 
levels or quantities can be derived. The only radioactive materials 
covered here are declared solid radioactive wastes of very low ac- 
tivity which are controlled up to the point where deliberate control 
is lost, or wastes below a level that requires regulatory control. As 
regards the disposal sites, these wastes are not intended to be dis- 
posed of in fully controlled disposal facilities, such as repositories 
located in shallow land, rock cavities, etc. On the other hand, it is 
considered that these materials should not be disposed of in any 
place, but should be handled like other municipal wastes. Among 
the different techniques available, only two are considered in this 
document, namely a sanitary landfill facility, and an urban inciner- 
ation plant. 


39722 (JAERI-M—83-040) Thermal and mechanical ef- 
fects of the high-level radioactive waste on the rock mass for 
a repository. Shimooka, Kenji; Muraoka, Susumu; Tashiro, 
Shingo; i, Kunio; Utsunomiya, Toru; Kawasumi, 
Osamu; Kaizoji, Shinobu. (Japan Atomic Energy Research 
Inst., Tokyo). Mar 1983. 59p. (In Japanese). NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE84702116. 

Effects of decay heat from high-level wastes and those of 
construction and operations of a repository on the mechanical prop- 
erties of surrounding rock mass were analyzed by numerical assess- 
ments for some concepts of repository. The results showed that; 1) 
The closing time of a repository was very important, because the 
thermal effect could be reduced by it. 2) Thermal effect of disposal 
was less than that of excavation. 3) The effect of excavation de- 
pended largely upon the initial stress of a rock mass. Moreover, 
temperature dependency of the characteristics of rocks was studied. 


39723 (LA—9706-MS) Petrology of samples from drill 
holes USW H-3, H-4, and H-5, Yucca Mountain, Nevada. 
Levy, S.S. (Los Alamos National Lab., NM (USA)). Jun 
1984. Contract W-7405-ENG-36. . NTIS, PC A05/MF 
A0l; 1; GPO Dep. Order Number D 16010. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted 

Hydrology drill holes USW H-3, H-4, and H-S, on the crest 
and eastern flank of southern Yucca Mountain, Nevada, penetrated 
a sequence of altered Tertiary pyroclastic rocks consisting of the 
Paintbrush Tuff, tuff of Calico Hills, and Crater Flat Tuff, in order 
of increasing age and depth. Multiple episodes of zeolitization are 
tentatively recognized in the upper Crater Flat Tuff and overlying 
units from petrologic study of drill bit cuttings and sidewall sam- 
ples and from studies of samples from other drill holes. The earliest 
recognized episode was shallow burial diagenesis of Crater Flat 
Tuff and possibly tuff of Calico Hills before emplacement of the 
overlying Paintbrush Tuff. Heulandite-clinoptilolite and opal are 
the main alteration products. A second episode involved crystalliza- 
tion of heulandite and smectite during late-stage devitrification of 
vitrophyre in the Topopah Spring Member of the Paintbrush Tuff. 
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A third episode of zeolitization, perhaps in part contemporaneous 
with the second, occurred approximately while the Paintbrush Tuff 
and older units were being displaced by tilting. Alteration products 
from this episode of burial diagenesis are clinoptilolite and minor 
smectite. Mordenite is an additional alteration product in some in- 
tervals. A nonlithophysal interval in the lower Topopah Spring tuff 
is under consideration for placement of a high-level nuclear waste 
repository. Heulandite and smectite in the altered vitrophyre direct- 
ly beneath this interval could be the first highly sorptive minerals 
encountered by contaminated fluid escaping from a repository. 
Therefore, sorptive properties and thermochemical stability of these 
specific minerals should be further investigated. 50 references, 16 
figures, 1 table. 


39724 (LA—9707-MS) Variations in authigenic mineralo- 
gy and sorptive zeolite abundance at Yucca Mountain, 
Nevada, based on studies of drill cores USW GU-3 and G-3. 
Vaniman, D.; Bish, D.; Broxton, D.; Byers, F.; Heiken, G.; 
Carlos, B.; Semarge, E.; Caporuscio, F.; Gooley, R. (Los 
Alamos National Lab., NM (USA)). Jun 1984. Contract W- 
7405-ENG-36. 73p. NTIS, PC A04/MF A01; GPO Dep. 
Order Number DE84015989. 

Drill Hole USW GU-3 was cored continuously from the sur- 
face to a depth of 2637.0 ft (803.8 m) beneath the central crest of 
Yucca Mountain. Drill Hole USW G-3 was cored continuously 
from 2625.4 ft (800.2 m) to 5030.8 ft (1533.4 m) nearby. Studies of 
the mineralogy and petrology of these core samples concentrate on 
the products of low-temperature diagenetic alteration; they indicate 
less alteration, and of lower grade, than is noted in any of the cored 
drill holes from farther north at Yucca Mountain. Relatively unsta- 
ble primary phases such as glasses, tridymite, and cristobalite are 
preserved to greater depth. Clinoptilolite persists to greater depth, 
and authigenic albite, a relatively high-grade secondary mineral, 
does not occur. Calcite is rare, and mordenite is virtually absent, 
except for rare occurrences along fractures in the Crater Flat Tuff. 
Compositional zonation of zeolites is highly variable and poorly 
correlated with depth, and a clearly defined smectite-to-illite transi- 
tion is lacking. Smectite interstratifications, poor in illite, indicate a 
maximum alteration temperature no greater than 40°C at the 
bottom of USW G-3 (5031 ft or 1533 m). All these features contrast 
sharply with those of samples from the northern part of Yucca 
Mountain. In particular, the tuff of Calico Hills can not be relied 
upon as a zeolitized sorptive barrier throughout Yucca Mountain. 
However, four commonly zeolitized intervals are defined and 
traced across the exploration block at Yucca Mountain. Analysis of 
these intervals indicates that equivalent thicknesses of 100% sorp- 
tive zeolite range from 24 to 78 m at various localities below any 
proposed repository in the moderately to densely welded Topopah 
Spring unit and above the static water level. 26 references, 12 fig- 
ures, 4 tables. 


39725 (NUREG/CR—2125) Properties of radioactive 
wastes and waste containers. Quarterly progress report, Octo- 
ber-December 1980. Morcos, N.; Weiss, A.J. (Brookhaven 
National Lab., Upton, NY (USA)). May 1981. Contract 
AC02-76CH00016. 56p. (BNL-NUREG—51384). NTIS, PC 
A04/MF AOl; 1 - GPO; GPO Dep. Order Number 
DE84015919. 

Portions are illegible in microfiche products. 

Simulated boric acid waste at three different concentrations 
was solidified in Portland III cement together with ‘°7Cs, ®Sr, and 
Co. The leachability of these tracers from the waste forms was 
measured over a period of 84 days. Compressive strengths of the 
simulated waste forms at the three boric acid concentrations were 
also measured. An experiment was performed to determine the lea- 
chability of #°7Cs, ®Sr, and ©Co from organic ion exchange resin/ 
cement composites. Portland II and Lumnite cements were used as 
binders with waste-to-cement ratios of 1.0 and 1.8 by weight for 
both cements. In addition, the displacement of the three radio- 
tracers from the ion exchange resins upon mixing the loaded resins 
with the two cements (before solidification) was measured. Cationic 
resins in the Ht, Na*, Cs*, and Sr*? forms were loaded with ™°7Cs 
and ®Sr, were mixed in different ratios with anionic resins in the 
SO, form, and were solidified in bitumen. The leachability and 
physical integrity of the resulting organic ion exchange resin/bitu- 
men composites were measured. A total of 30 DOT 17H drums, 
from three different manufacturing lots, were tested to determine if 
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they met the specifications set forth in the Code of Federal Regula- 
tions 49 CFR 178-118-66. The results are presented. 15 references, 
39 figures, 10 tables. 


39726 (NUREG/CR—3844) Characterization of the ra- 
dioactive waste packages of the Minnesota Mining and Manu- 
facturing Company. Kempf, C.R.; Siskind, B.; Barletta, R.E.; 
Dougherty, D.R. (Brookhaven National Lab., Upton, NY 
(USA)). Jul 1984. Contract AC02-76CH00016. 84p. (BNL- 
NUREG—S51787). NTIS, PC AOS/MF AO1 - GPO $4.50. 
Order Number T184015660. 

An evaluation of the low-level waste packages generated by 
3M was made on the basis of 10 CFR Part 61 criteria and on the 
Technical Position on Waste Form and Waste Classification (TP). 
3M produces a variety of radioactive products and wastes. The 
dominant radioisotopes are Po-210 and Cs-137. The Po-210 pack- 
ages are generally Class A and meet the requirements in 10 CFR 
Part 61. The Cs-137 and Sr-90 packages fall into all three waste 
classifications (A, B, and C). These wastes are packaged by 3M in 
30-gallon or 55-gallon carbon steel drums (Class A) or 30-gallon 
lined drums (Class B and C). The Class B and greater lead- and 
concrete-lined packages have been evaluated with respect to meet- 
ing the stability requirements for waste disposed of in a high integ- 
rity container. When so evaluated, eleven areas of concern were 
identified with respect to the requlations and recommendations in 
the TP. 


39727 (PNL-SA—11522) Aging geomembranes in urani- 
um tailings leachate. Mitchell, D.H. (Pacific Northwest 
Lab., Richland, WA (USA)). Jan 1984. Contract AC06- 
76RL01830. Sp. (CONF-8406102—2). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84015585. 

From International conference on geomembranes; Denver, 
CO, USA (20 Jun 1984). 

Portions are illegible in microfiche products. 

Pacific Northwest Laboratory (PNL) is performing a study 
to provide the US Nuclear Regulatory Commission (NRC) with a 
database to support licensing of uranium mill tailings ponds with 
geomembranes. As part of this study, geomembranes have been 
aged under conditions closely approximating those of uranium mill 
tailings ponds with acidic leachate. The aging procedure and results 
of tests with high density polyethylene (HDPE) and polyvinyl 
chloride (PVC) are presented. No degradation products were de- 
tected in the HDPE or the leachate. We expect that HDPE will 
not suffer significant chemical attack by uranium tailings and acidic 
leachate over the active life (20 years or less) of a pond. Because 
no large changes in physical properties were observed, we expect 
that changes in the physical properties of HDPE will be minor at 
mill tailings ponds with acidic leachate. Although testing is still un- 
derway, the PVC geomembrane has undergone some chemical re- 
actions. Elongation declined as exposure temperatures increased, 
while other physical properties remained constant. The amount of 
aging simulated will be estimated when chemical analyses on PVC 
samples are completed. 11 references, 3 figures, 4 tables. 


39728 (RHO-BW-SR—83-1-4QP) Basalt waste isolation 
project drilling and testing. Quarterly report, October 1-De- 
cember 31, 1983. (Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations). Mar 1984. 
Contract AC06-77RL01030. 58p. NTIS, PC A04/MF A0O1; 
1; GPO Dep. Order Number DE84015739. 

Portions are illegible in microfiche products. 

The Rockwell Hanford Operations Drilling and Testing 
Group is responsible for all borehole drilling and testing conducted 
in support of the Basalt Waste Isolation Project. Geologic and hy- 
drologic characterization data obtained by the group are an integral 
part of the studies required to assess the feasibility of using the deep 
basalts beneath the Hanford Site for the terminal disposal of nuclear 
waste. This document is a summary of drilling and testing results 
during the fourth calendar quarter (October through December 
1983). The principal work during this period included the drilling 
and/or testing of boreholes DC-16A, DC-16C-A1, DC-18, DH-27, 
DH-28, RRL-10, RRL-16, and the piezometer borehole clusters. 
Specific highlights of this work are summarized. 5 references, 23 
figures, 10 tables. 





39729 (RHO-BWI—78-100-May) Waste Isolation Pro- 
gram. Monthly report. Deju, R.A. (Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Oper- 
ations). 31 May 1978. Contract AC06-76RL01830. 28p. 
NTIS, PC A03/MF A0Oi; GPO Dep. Order Number 
DE84016180. 

In February 1976, the US Energy Research and Develop- 
ment Administration expanded the commercial radioactive waste 
management programs and established the National Waste Terminal 
Storage Program. Its mission was to provide multiple facilities in 
various deep geologic formations within the United States. The 
Office of Waste Isolation was established within the Union Carbide 
Corporation-Nuclear Division to provide program management to 
the National Waste Terminal] Storage Program. The overall pro- 
gram consisted of investigating a number of geologic rock types to 
determine their suitability for terminal storage of radioactive waste. 
Basalts, such as the Columbia Plateau basalts which underlie a large 
portion of the Pacific Northwest and the Hanford reservation, were 
selected for initial geologic reconnaissance. Atlantic Richfield Han- 
ford Company was asked in May 1976 by the Office of Waste Iso- 
lation to plan and execute a basalt feasibility study. Geologic explo- 
ration of Columbia Plateau basalts was needed to determine the fea- 
sibility of utilizing those formations as a site for terminal storage of 
commercial nuclear waste. In September 1977, the National Waste 
Terminal Storage Program was restructured. While emphasis was 
still on a salt repository, additional funds were given to support in- 
vestigations of two US Department of Energy sites (Hanford and 
Nevada). Rockweil Hanford Operations (successor to the Atlantic 
Richfield Hanford Company) established the Waste Isolation Pro- 
gram and chartered it with the responsibility for conducting the 
basalt feasibility studies. Rockwell Hanford Operations is the prime 
contractor responsible for the Hanford basalt studies. The program 
is divided into five projects: site studies; drilling; technology devel- 
opment; near-surface test facility; and repository. Accomplishments 
during the reporting period are presented for these five projects. 


39730 (RISO-M—2415) Comparative study of test meth- 
ods for bituminized and other low- and medium-level solidi- 
fied waste materials. Brodersen, K.; Mose Pedersen, B.; 
Vinther, A. (Risoe National Lab., "Roskilde (Denmark)). 
Dec 1983. 159p. NTIS (US Sales Only), PC A08/MF AOI. 
Order Number DE84702382. 

Various aspects of the behaviour of bituminized or cemented 
simulated low- or medium-level radioactive waste in contact with 
water or salt solutions have been investigated. The solubility (ap- 
proximately 0.5%) and the diffusion coefficient (approximately 
5.10 * cm?/sec) determining transort of water in pure bitumen have 
been measured for Mexphalte 40/50 at room temperature. A weigh- 
ing method has been used to study water uptake and swelling of 
bituminized sodium nitrate, sodium sulphate or cation-exchange 
resin. The swelling of samples in contact with water was in some 
cases very pronounced. In strong salt solutions the tendency to 
swell is much less. The particle size of the embedded waste materi- 
al is an important parameter. Thermal pre-treatment of cation-ex- 
change resin before bituminization does not seem to improve the 
quality of the final product. The interaction between bituminized- 
exchange resin and concrete barrier materials has been studied. Mi- 
crobial degradation of bitumen and bituminized waste under aero- 
bic conditions has been investigated. It is probably of minor impor- 
tance as far as leaching is concerned. A method for measuring 
leaching from a plane surface of cemented waste has been devel- 
oped. The method avoids the problem of cracks between the 
sample and the container. Leaching from cemented sodium nitrate 
or sulphate was investigated. Absorption of CO. from the atmos- 
phere was found to have only minor effect on Cs- and Na-leaching 
but gave a pronounced decrease in Ca-leaching. The use of silica- 
fume as an additive to cemented sodium nitrate decreased the leach 
rate by a factor 4. 


39731 (SAND—82-0837) Location performance objectives 
for the NNWSI area-to-location screening activity. Sinnock, 
S.; Fernandez, J.A. (Sandia National Labs., Albuquerque, 
NM (USA)). Jan 1984. Contract AC04-76DP00789. 149p. 
NTIS, PC A07/MF AOl; 1; GPO Dep. Order Number 
DE84016173. 

Portions are illegible in microfiche products. 
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Fifty-four objectives were identified to guide the screening 
of the Seats Solel dae meat aie ab meee 
Test Site for relatively favorable locations for the disposal of nucle- 
ar waste in a mined geologic repository. The objectives were orga- 
nized as a hierarchy composed of 4 upper-level, 12 middle-level, 
and 38 lower-level objectives. The four upper-level objectives ac- 
count for broad national goals to contain and isolate nuclear waste 
in an environmentally sound and economically acceptable manner. 
The middle-level objectives correspond to topical categories that 
logically relate the upper-level objectives to site-specific concerns 
such as seismicity, sensitive species, and flooding hazards (repre- 
sented by the lower-level objectives). The relative merits of alterna- 
tive locations were compared by an application of decision analysis 
based on standard utility theory. The relative favorabilities of perti- 
nent physical conditions at each alternative location were weighted 
in relation to the importance of objectives, and summed to produce 

maps indicating the most and the least favorable locations. Descrip- 
duncan objectives were organized by the hierarchical format; 
they detail the applicability of each objective to geologic repository 
siting, previously published siting criteria corresponding to each ob- 
jective, and the rationale for the weight assigned to each objective, 
and the pertinent attributes for evaluating locations with respect to 
each objective. 51 references, 47 figures, 4 tables. 


39732 (SAND—83-1805) Preliminary reference waste de- 
scriptions for a at Yucca Mountain, Nevada. 
O’Brien, P.D. (Sandia National Labs., Albuquerque, NM 
(USA)). Jul 1984. Contract AC04-76DP00789. 29p. NTIS, 
PC A03/MF A01; GPO Dep. Order Number DE84016021. 

This report describes the reference waste forms and contain- 
ers for the early stages of conceptual design of a radioactive waste 
repository being considered for location in the tuff formations at 


Yucca Mountain, Nye County, Nevada. An assessment of the ef- 
fects of nonreference waste characteristics on repository design is 
included. The report is based on the premise that repository would 
receive 50% spent fuel and 50% commercial high-level waste. 


Future information will be developed based on the current guid- 
ance that the repository would receive 100% spent fuel. 8 refer- 
ences, 2 figures, 3 tables. 


39733 (SAND—83-7085) Ri drilled hole methods 

. Final report. (Robbins Co., Kent, WA (USA)). Jul 
1984. “Contract AC04-76DP00789. "87p. NTIS, PC A05/MF 
A01; 1; GPO Dep. Order Number DE84016393. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Two methods of canister emplacement, vertical and horizon- 
tal, are being considered for possible use in underground nuclear 
waste repositories. One emplacement method involves drilling 30-ft- 
deep vertical holes in the floor of a tunnel, and the other involves 
drilling 600-ft-long horizontal holes in the rib of the tunnel. This 
report analyzes the technology available, various drilling methods 
and equipment, and establishes cost data for both methods. The 
method recommended for vertical, blind holes is a two-step process 
- a pilot drill followed by a blind reaming bit. The pilot hole per- 
mits the shaft to be drilled by hydraulic thrust, rather than by using 
weights, and thus enhances mobility. Cuttings from the reaming 
step are removed by vacuum. This is mobile, efficient, and avoids 
contamination of the repository by drilling fluids. The horizontal 
holes are drilled with a modified blind boxhole drill, featuring an 
in-hole drive and a nonrotating drill string. Close drilling tolerances 
can be maintained because the unit is continuously steered. A laser 
guidance system monitors true position. Cuttings removal by 
vacuum is recommended. Drilling costs per canister emplaced in 
the horizontal mode are only one-fourth as much as drillig costs per 
canister in the vertical mode. 14 figures. 


39734 (UCRL—53531) Reference waste forms and pack- 
ing material for the Nevada Nuclear Waste Storage Investiga- 
tions Project. Oversby, V.M. (Lawrence Livermore Nation- 
al Lab., CA (USA)). 30 Mar 1984. Contract W-7405-ENG- 
48. 28p. NTIS, PC A03/MF A0Ol; GPO Dep. Order 
Number DE84015923. 

The Lawrence Livermore National Laboratory (LLNL), 
Livermore, Calif., has been given the task of designing and verify- 
ing the performance of waste packages for the Nevada Nuclear 
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Waste Storage Investigations (NNWSI) Project. NNWSI is study- 
ing the suitability of the tuffaceous rocks at Yucca Mountain, 
Nevada Test Site, for the potential construction of a high-level nu- 
clear waste repository. This report gives a summary description of 
the three waste forms for which LLNL is designing waste pack- 
ages: spent fuel, either as intact assemblies or as consolidated fuel 
pins, reprocessed commercial high-level waste in the form of boro- 
silicate glass, and reprocessed defense high-level waste from the 
Defense Waste Processing Facility in Aiken, S.C. Reference pack- 
ing material for use with the alternative waste package design for 
spent fuel is also described. 14 references, 8 figures, 20 tables. 


39735 (YJT—82-57) Cost estimates of nuclear waste 
management. Raumolin, H. (Voimayhtioeiden Ydinjaetetoi- 
mikunta, Helsinki (Finland)). Dec 1982. 45p. (In Finnish). 
NTIS (US Sales Only), PC A03/MF A01. Order Number 
DE84703083. 

The costs caused by the management of the spent fuel pro- 
duced by nuclear power plant units TVO I and TVO II during 
their 30 years’ operational life are estimated in the report. The cost 
estimate is based, in regard to the spent fuel management, on 
TVO’'s plan according to which spent fuel is stored intermediately 
and finally disposed as such in Finland. As far as decommissioning 
is concerned, the estimate is based on deferred dismantlement, and 
for reactor waste’s part, on final disposal at site at Olkiluoto. The 
report deals also with the development of nuclear waste manage- 
ment reserve during the years 1979...1982 and the effect of the re- 
serve on electricity prices. The Ministry of Trade and Industry has 
approved the calculation basis 1.36 p/kWh for the year 1982. The 
effect of significant changes in nuclear waste management plans on 
the cost estimate has also been discussed. This kind of changes 
comprise reprocessing, significant increase in waste amounts when 
a new power plant unit is added into the waste management plan, 
untimely termination of plant operation and accident at the plant. 
The cost estimate at October 1982 price level is as follows: spent 
nuclear fuel transfer to interim storage and intermediate storing 873 
million marks, transfer to final disposal site 127 million marks, and 
encapsulation and final disposal 1450 million marks; decommission- 
ing of the power plant 520 million marks; final disposal of reactor 
waste 80 million marks. The sales estimate for TVO I and TVO II 
during the corresponding period of time is 240 TWh. Thus the 
price effect with 0% discount rate is 1.27 p/kWh. Decrease, when 
compared to the cost estimate on which the previous provision cal- 
culations were based, is due to the new, more precise cost estimates 


concerning intermediate storing and transportation of spent nuclear 
fuel. 


39736 (YJT—83-18) Geochemical ee investiga- 


tions. Final disposal of spent fuel. Lampen, P. (Voimayh- 
tioeiden Ydinjaetetoimikunta, Helsinki (Finland)). Dec 1983. 
76p. (In Finnish). NTIS (US Sales Only), PC A05/MF AO1. 
Order Number DE84703084. 


Teollisuuden Voima Oy (Industrial Power Company Ltd) 
will prepare itself for the final disposal of spent nuclear fuel into 
the Finnish crystalline bedrock. The final disposal has been planned 
to start in 2020. During the winter of 1984 a testhole will be drilled 
for gaining more experience and testing equipment and methods. 
This report has been written to support making the program for 
groundwater sampling and analysis for the testhole. The knowledge 
of groundwater chemistry is very important when evaluating the 
safety in the final disposal. Corrosion of capsule material, dissolu- 
tion of uranium dioxide, diffusion and valency of leached radionu- 
clides are all dependant on the redoxpotential and pH of ground- 
water. Sweden, Canada and Great Britain are among those coun- 
tries that perform investigations for the final disposal of spent fuel 
into crystalline bedrock. Therefore this report is concentrated more 
on the methods and equipment of those countries, because that 
knowledge and experience may perhaps be applied to the Finnish 
bedrock. Some groundwater chemistry parameters ought to be ana- 
lysed without any delay as an in situ-measurement in the borehole 
or as a surface field-measurement. Sweden seems to be the leading 
country in this field. Different isotopes and dissolved gases are rec- 


ommended to be analysed for the estimation of the origin and age 
of groundwater. 


39737 (YJT—83-19) Drilling of deep boreholes and asso- 
Fe sae mena 
ttila, P. (Voimayhtioeiden Ydinjaetetoimikunta, Helsinki 
inlaw Dec 1983. 60p.. (In Finnish). NTIS (US Sales 
Only), PC A04/MF AO01. Order Number DE84703085. 
Teollisuuden Voima Oy (Industrial Power Company Ltd.) 
will take precautions for the final disposal of spent fuel in the Finn- 
ish bedrock. The first stage of the site selection studies includes 
drilling of a deep borehole down to approximately 1000 metres in 
the winter of 1984. The choice of drilling method and equipment 
depends on the geological circumstances and the target of the in- 
vestigation. One of the main targets of the investigation is to clarify 
the true strike and dip of fractures and other discontinuities. The 
methods used abroad are taking of oriented cores, borehole televi- 
sion survey and geophysical measurements. TV-survey and geo- 
physical methods seem to be most favourable in deep boreholes. 
Also the accurate position (inclination, bearing) of the borehole is 
essential to know and many techniques are used for measuring of it. 
Investigations performed on the core samples include core logging 
and laboratory tests. For the core logging there is no uniform prac- 
tice concerning the nuclear waste investigations. Different countries 
use their own classifications. All of these, however, are based on 
the petrography and fracture properties of the rock samples. Labo- 
ratory tests (petrographical and rock mechanical tests) are generally 
performed according to the recommendations of international 
standards. The large volumes of data obtained during investigations 
require computer techniques which allow more comprehensive col- 
lection, storage and processing of data. This kind of systems are al- 
ready used in Sweden and Canada, for instance, and they could be 
utilize in Finland, too. 


39738 (YJT—84-01) Geophysical borehole logging. Final 
disposal of spent fuel. Rouhiainen, P. (Voimayhtioeiden 
Ydinjaetetoimikunta, Helsinki (Finland)). Jan 1984. 59p. (In 
Finnish). NTIS (US Sales Only), PC A04/MF AO1. Order 
Number DE84703086. 

Teollisuuden Voima Oy (Industrial Power Company Ltd.) 
will take precautions for final disposal of spent fuel in the Finnish 
bedrock. The first stage of the site selection studies includes drilling 
of a deep borehole down to approximately 1000 meters in the year 
1984. The report deals with geophysical borehole logging methods, 
which could be used for the studies. The aim of geophysical bore- 
hole logging methods is to descripe specially hydrogeological and 
structural features. Only the most essential methods are dealt with 
in this report. Attention is paid to the information produced with 
the methods, derscription of the methods, interpretation and limita- 
tions. The feasibility and possibilities for the aims are evaluated. 
The evaluations are based mainly on the results from Sweden, Eng- 
land, Canada and USA as well as experiencies gained in Finland. 


39739 (ZfI-Mitt—68, pp 51-68) Laboratory plant for the 
separation of cesium from waste solutions of the PUREX 
process. Richter, M.; Eckert, B.; Riemenschneider, J.; 
Mallon, C.; Mann, D. 1983. (in German). NTIS (US Sales 
Only), PC A04/MF AO1. Order Number T1847805 16. 

In Reports of the Central Institute for Isotope and Radiation 
Research. 

A laboratory plant for the separation of cesium from a fis- 
sion product waste solution of the fuel reprocessing is described. 
The plant consists of two stages. In the first stage cesium is ad- 
sorbed on ammonium molybdatophosphate (AMP). Then the ad- 
sorbent is dissolved. From the solution cesium is adsorbed on a cat- 
ionic ion exchanger in the second stage. Then AMP can be repro- 
duced from this solution. For the elution of cesium in the second 
stage a NH,NOs solution (3 m) is used. Flow sheet, construction 
and the control device of the plant are described and the results of 
tests with a model solution are given. 





cimski, S.M. (EG and G, Inc., Santa Barbara, CA (USA)). 
Nuclear Instruments and Methods in Physics Research, Section 
A: Accelerators, Spectrometers, Detectors, and Associated 
Equipment; 220: No. 2/3, 531-536(1 Mar 1984). 

A Ge(Li) detector with a preamplifier modified to handle 
high count rates was used on-line with an electron linear accelera- 
tor for thermal neutron capture gamma-ray spectroscopy. The 
measurements identified seven potential matrix constituents in bulk 
containers of transuranic waste. This information is needed to make 
necessary corrections for matrix attenuation and absorption effects 
on neutron and photon assay results. 


39741 Characterization and treatment of gaseous ef- 
fluents from in situ vitrification. Oma, K.H.; Farnsworth, 
R.K.; Timmerman, C.L. (Pacific Northwest Lab., Richland, 
WA (USA)). Radioactive Waste Management and the Nucle- 
ar Fuel Cycle; 4: No. 4, 319-341(Feb 1984). 

In situ vitrification (ISV) is the in-place melting of buried 
wastes and the surrounding soil to produce a durable glass and 
crystalline waste form. Effluents released during in situ vitrification 
of buried simulated radioactive wastes have been characterized. Be- 
cause ISV may be a prime candidate for waste stabilization, gaseous 
effluents must be well characterized and efficiently treated in order 
to minimize occupational and public exposure during operation. 
Volatilization and entrainment behavior has been determined for 
simulated fission products, simulated transuranics, and heavy metals 
in the off gas of three pilot-scale field tests. Losses of rare earth 
elements (Ce, La and Nd) used to simulate transuranic species and 
nonvolatile simulated fission products (Co, Mo and Sr) were very 
low, with soil-to-off-gas decontamination factors ranging from ap- 
proximately 10? to over 10° Cesium losses were also quite low, 
with decontamination factors from 3 X 101 to 2 X 10°. Heavy metal 
losses were highest, with Pb decontamination factors ranging from 
7 to 30 and Cd decontamination factors of 3 to 4. Element losses 
decreased with increasing burial depth and increased when the sur- 
face cold cap was lost and during gas release periods. Off-gas par- 
ticulate loadings were highest during startup and combustible gas 
releases and lowest during normal operation. Aerodynamic mass 
mean diameters of particulates in the untreated off gas ranged from 
< 0.1 to 1.4 ym, indicating the need for an off-gas system capable 
of efficiently removing submicron particles. 


39742 Policy and practices in the United States of Amer- 
ica for DOE-generated nuclear wastes. Gilbert, F.C. (Dept. 
of Energy, Washington, DC). pp 69-78 of Radioactive 
waste management. Volume 1. Pr of an interna- 
tional conference held by the IAEA in Seattle, 16-20 May 
1983. Vienna, Austria; IAEA (1984). (CONF-830523—). 

From International conference on radioactive waste manage- 
ment; Seattle, WA, USA (16 May 1983). 

Throughout the history of attempts to utilize atomic power 
in the USA, health and safety have been primary considerations in 
program policy formulation. A brief historical review of the US nu- 
clear waste management policy formulation over the years aids un- 
derstanding of our current management strategy for government- 
generated (primarily defense-related) nuclear wastes. Scientists in- 
volved in the Manhattan project during World War II were aware 
of the dangers of radioactive wastes. The first reaction to this con- 
cern was the establishment of a health physics program to monitor 
radioactive hazards in Manhattan District Laboratories. The 
Atomic Energy Act of 1946, which established the Atomic Energy 
Commission, called for protection of the health and safety of the 
public as well as atomic workers. That concept has been continued 
and strengthened, throughout the history of nuclear waste manage- 
ment in the USA. Passage of the Atomic Energy Act of 1954 re- 
quired consideration of radioactive wastes generated by private in- 
dustry as well as those produced by the Manhattan projects. Com- 
mercial waste management policy was based on the already estab- 
lished policy for management of government-generated wastes and 
is the subject of a separate paper at this symposium. Current US 
policy is to maintain separate but complementary programs for nu- 
clear wastes generated by government activities and those from 
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commercial sources. US policy and practices for management of 
government-generated radioactive waste are summarized. Key or- 
ganizational structure relating to waste management responsibility 
is presented. 


39743 Evaluation of conditioned high-level waste forms. 
Mendel, J.E.; Turcotte, R.P.; Chikalla, T.D.; Hench, L.L. 
(Battelle Pacific Northwest Labs., Richland, WA). pp 77-93 
of Radioactive waste management. Volume 2. Proceedings 
of an international conference held by the IAEA in Seattle, 
16-20 May 1983. Vienna, Austria; IAEA (1984). (CONF- 
830523—). 

From International conference on radioactive waste manage- 
ment; Seattle, WA, USA (16 May 1983). 

Evaluation of conditioned high-level waste forms requires an 
understanding of radiation and thermal effects, mechanical proper- 
ties, volatility and chemical durability. As a result of nuclear waste 
research and development programs in many countries, a good un- 
derstanding of these factors is available for borosilicate glass con- 
taining high-level waste. The IAEA, through its co-ordinated re- 
search program, has contributed to this understanding. Methods 
used in the evaluation of conditioned high-level waste forms are re- 
viewed. In the United States of America this evaluation has been 
facilitated by the definition of standard test methods by the Materi- 
als Characterization Center (MCC), which was established by the 
US Department of Energy (DOE) in 1979. The DOE has also es- 
tablished a 20-member Materials Review Board to peer review the 
activities of the MCC. In addition to comparing waste forms, test- 
ing must be done to evaluate the behaviour of waste forms in geo- 
logical repositories. Such testing is complex; accelerated tests are 
required to predict the expected behaviour for thousands of years. 
The tests must be multi-component tests to ensure that all potential 
interactions between waste form, canister/overpack and corrosion 
products, backfill, intruding groundwater and the repository rock 
are accounted for. An overview of the status of such multicompon- 
ent testing is presented. 


39744 Treatment and of wastes from nuclear 

reprocessing plants in the United States of America. 
Oertel, G.K.; Crandall, J.L.; McElroy, J.L. (Dept. of 
Energy, Washington, DC). pp 209-217 of Radioactive waste 
management. Volume 2. of an international 
conference held by the IAEA in Seattle, 16-20 May 1983. 
Vienna, Austria; IAEA (1984). (CONF-830523—). 

From International conference on radioactive waste manage- 
ment; Seattle, WA, USA (16 May 1983). 

The USA has operated nuclear fuel reprocessing plants at 
Hanford, Idaho Falls, and Savannah River in its defence programs, 
and at West Valley in its commercial program. Other commercial 
plants have been proposed and some constructed but not operated. 
The plant at Barnwell, South Carolina, is most advanced but lacks 
final treatment facilities for plutonium and high-level wastes. These 
plants have used a variety of techniques to condition their wastes 
for interim storage; they are now developing the treatments re- 
quired for final disposal. The liquid high-level wastes at Hanford 
and Savannah River have, for nearly 40 years, been conditioned for 
storage by adding NaOH, a process which precipitates most of the 
radionuclides except Cs in an insoluble sludge. Mechanical separa- 
tion of this sludge coupled with decontamination of the supernate 
by ion exchange and/or precipitation gives a waste concentrate for 
immobilization. The Defense Waste Processing Facility at Savan- 
nah River is under construction to immobilize this concentrate in 
borosilicate glass. Idaho is just placing a new calciner in operation 
to treat its acid wastes directly. Techniques have also been devel- 
oped to remove Cs, Sr, and noble metals from the liquid wastes for 
defence purposes and commercial uses. Except at West Valley, US 
technique to date has been to dissolve the fuel clad rather than 
shear-leach it. However, because shear-leach is the expected future 
process, the USA has also developed techniques both for immobi- 
lizing leached clad in concrete and for decontaminating it by melt- 
ing. As regards gaseous wastes, the current US reprocessing plants 
treat their off-gas mainly to remove iodine and particulates. Idaho 
also has a small facility for recovery of **Kr for beneficial use. 
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39745 Strategy for vitrifying different waste compositions 
at West Valley. Hannum, W.H.; Coolidge, S.A.; Ploetz, 
D.K. (Dept. of Energy, New York, NY). pp 325- 334 of Ra- 
dioactive waste management. Volume 2. Proceedings of an 
international conference held by the IAEA in Seattle, 16-20 
May 1983. Vienna, Austria; IAEA (1984). (CONF-830523— 


). 

From International conference on radioactive waste manage- 
ment; Seattle, WA, USA (16 May 1983). 

The West Valley Demonstration Project is charged by law 
with the task of demonstrating the solidification of high-level nucle- 
ar wastes into a form suitable for disposal in a Federal repository. 
These wastes are largely neutralized Purex wastes, composed of a 
heavy sludge layer with a supernatant salt solution. There is also a 
smaller volume of acidic Thorex wastes. Basic surveying, sampling 
and planning have resulted in the strategy of a unified solidification 
campaign, blending the sludge, caesium from the supernatant and 
the Thorex wastes. Either a slurry-fed ceramic melter (SFCM) or 
the French rotary calciner/metallic melter AVH process (Atelier 
de vitrification de La Hague) could be used as available technology 
for this, but specific adaptations to the rather different West Valley 
wastes would be required. A component test stand will be used on- 
site to do the necessary process adaptation and confirmation before 
actual processing. A variety of available options are being evaluat- 
ed for caesium separation from the supernatant. Various ways of 
providing glass formers to the melter are being considered as more 
specific chemistry data on actual wastes become available; potential 
process corrosion mechanisms are being reviewed. Plans in 1983 
emphasize: start of fabrication and installation of the component 
test stand, including a full-scale test melter with associated and sup- 
porting equipment, selection of a caesium separation technique, 
waste characterization, and decontamination of existing facilities for 
project use. 


39746 Recovery and storage policy decisions for airborne 
radionuclides. Brown, R.A.; Christian, J.D.; Thomas, T.R.; 
Croff, A.G.; Jubin, R.T. (Exxon Nuclear Idaho Co., Inc., 
Idaho Falls). pp 421-439 of Radioactive waste management. 
Volume 2. Proceedings of an international conference held 
by the IAEA in Seattle, 16-20 May 1983. Vienna, Austria; 
IAEA (1984). (CONF-830523—). 

From International conference on radioactive waste manage- 
ment; Seattle, WA, USA (16 May 1983). 

The reprocessing of spent nuclear fuel will release significant 
amounts of four airborne radionuclides, Kr, '!2°I, *=H and 1*C, 
from dissolved fuel. Recovery, immobilization and storage of these 
materials would require development of individual technologies for 
each element of the waste management system. Release of any of 
the radionuclides would result in dose commitments for both re- 
gional and world populations. Recovery requirements for each radi- 
onuclide must be based on potential benefits and costs. Evaluation 
of the benefit, ic. dose commitment reduction, is sensitive to both 
the assumptions used to calculate dose commitments and the many 
bases of comparison of dose commitments to other doses or health 
effects. All economic and environmental costs of recovery, immobi- 
lization, transportation and storage/disposal processes must be con- 
sidered. Potential annual dose commitment reductions, based on the 
Nuclear Energy Agency model, were calculated for the four princi- 
pal airborne radionuclides released from a 400 GW(e) nuclear econ- 
omy. The assumed maximum time for storage integrity was 10,000 
years. The potential world dose commitment reductions would be: 
®Kr 125,000 man.rem, *H 87,000 man.rem, !*C 3,030,000 man.rem, 
and 1°] 673,000 man.rem per year of operation. When dose com- 
mitment reductions are combined with potential waste management 
costs and other factors, recovery and storage of !°I and, to a lesser 
extent, '*C and Kr, from reprocessing plants appears to be justi- 
fied. However, the perspective on and relative priorities for action 
are sensitive to the assumed integration period for dose delivery, 
the total years of operation and regional effects. When normalized 
in terms of potential annual individual doses, the world population 
would be exposed to a few hundredths of a millirem. The various 
perspectives on the waste management decisions for the airborne 
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39747 Handling and treatment of low-level radioactive 
wastes from gaseous diffusion plants in the United States of 
America. Wing, J.F.; Mitchell, M.E.; Behrend, J.E. (Dept. 
of Energy, Oak Ridge, TN). pp 475-481 of Radioactive 
waste management. Volume 2. Proceedings of an interna- 
tional conference held by the IAEA in Seattle, 16-20 May 
1983. Vienna, Austria; IAEA (1984). (CONF-830523—). 

From International conference on radioactive waste manage- 
ment; Seattle, WA, USA (16 May 1983). 

Gaseous diffusion plants in the United States of America 
currently generate very small quantities of low-level radioactive 
wastes. These wastes consist primarily of airborne effluent solid 
trapping media and liquid scrubber solutions, liquid effluent treat- 
ment sludges, waste oils and solvents, scrap metals and convention- 
al combustible wastes such as floor sweepings, cleaning rags and 
shoe covers. In addition to waste emanating from current oper- 
ations, large quantities of scrap metal generated during the Cascade 
Improvement Program are stored above ground at each of the dif- 
fusion plants. The radionuclides of primary concern are uranium 
and Tc. Current radioactive waste treatment consists of uranium 
dissolution in weak acids followed by chemical precipitation and/or 
solvent extraction for uranium recovery. Current disposal oper- 
ations consist of above ground storage of scrap metals, shallow land 
burial of inorganic solids and incineration of combustible wastes. 
With increased emphasis on reducing the potential for off-site radi- 
ological dose, several new treatment and disposal options are being 
studied and new projects are being planned. One project of particu- 
lar interest involves the installation of a high temperature incinera- 
tor to thermally degrade hazardous organic wastes contaminated 
with low-level radioactive wastes. Other technologies being studied 
include fixation of uranium-bearing sludges in concrete before 
burial, decontamination of scrap metals by smelting and use of spe- 
cially engineered centralized burial grounds. 


39748 Waste management policy and its implementation 
in the United States of America. Coffman, F.E. (Dept. of 
Energy, Washington, DC). pp 59-68 of Radioactive waste 
management. Volume 1. Proceedings of an international 
conference held by the IAEA in Seattle, 16-20 May 1983. 
Vienna, Austria; IAEA (1984). (CONF-830523—). 

From International conference on radioactive waste manage- 
ment; Seattle, WA, USA (16 May 1983). 

Following the passage of the Nuclear Waste Policy Act of 
1982, on 7 January 1983, the Department of Energy’s Commercial 
Nuclear Waste Program has been restructured to facilitate compli- 
ance with that Act. The responsibility for carrying out the func- 
tions of the Secretary of the DOE under the Act have been as- 
signed to the Project Director of the newly created Nuclear Waste 
Policy Act Project Office. That Office will be operational until the 
mandated Office of Civilian Waste Management is activated. Those 
commercial waste management programs - Remedial Action Pro- 
gram, West Valley Demonstration Project, Commercial Low-Level 
Waste and Waste Treatment and the Three Mile Island Program - 
which do not fall within the purview of the Act are the responsibil- 
ity of the author. These programs are described in the paper, which 
references those laws from which the Federal policy evolves. 


39749 Waste package designs for disposal of high-level 
waste in salt formations. Basham, S.J. Jr.; Carr, J.A. (Office 
of Nuclear Waste Management, Columbus, OH). pp 405-416 
of Radioactive waste management. Volume 2. Proceedings 
of an international conference held by the IAEA in Seattle, 
16-20 May 1983. Vienna, Austria; IAEA (1984). (CONF- 
830523—). 

From International conference on radioactive waste manage- 
ment; Seattle, WA, USA (16 May 1983). 

In the United States of America the selected method for dis- 
posal of radioactive waste is mined repositories located in suitable 
geohydrological settings. Currently four types of host rocks are 
under consideration: tuff, basalt, crystalline rock and salt. Develop- 
ment of waste package designs for incorporation in mined salt re- 
positories is discussed. The three pertinent high-level waste forms 
are: spent fuel, as disassembled and close-packed fuel pins in a mild 
steel canister; commercial high-level waste (CHLW), as borosilicate 
glass in stainless-steel canisters; defence high-level waste (DHLW), 
as borosilicate glass in stainless-steel canisters. The canisters are 





production and handling items only. They have no planned long- 
term isolation function. Each waste form requires a different ap- 
proach in package design. However, the general geometry and the 
materials of the three designs are identical. The selected waste 
package design is an overpack of low carbon steel with a welded 
closure. This container surrounds the waste forms. Studies to better 
define brine quantity and composition, radiation effects on the salt 
and brines, long-term corrosion behaviour of the low carbon steel, 
and the leaching behaviour of the spent fuel and borosilicate glass 
waste forms are continuing. 


39750 Establishing deep geological for radio- 
active waste in the United States of America. Bennett, J.W.; 
Ballard, W.W. Jr.; Cooley, C.R. (Dept. of Energy, Wash- 
ington, DC). pp 173-178 of Radioactive waste management. 
Volume 3. Proceedings of an international conference held 
by the IAEA in Seattle, 16-20 May 1983. Vienna, Austria; 
IAEA (1984). (CONF-830523—). 

From International conference on radioactive waste manage- 
ment; Seattle, WA, USA (16 May 1983). 

The paper describes, in broad terms, the interrelationship of 
the several regulations and recent legislation governing the Nation- 
al Waste Terminal Storage program. The schedules of the first and 
second repositories are detailed, as are the interactions between the 
federal, state, and local governments. Limited portions of the Nu- 
clear Regulatory Commission's regulations and the Environmental 
Protection Agency's standard are discussed to the extent that they 
affect the development schedules. 


39751 Disposal of United States defence wastes in the 
waste isolation pilot plant. Hunter, T.O. (Sandia National 
Labs., Albuquerque, NM). pp 205-219 of Radioactive waste 
management. Volume 3. Proceedings of an international 


conference held by the IAEA in Seattle, 16-20 May 1983. 
Vienna, Austria; [AEA (1984). (CONF-830523—). 


From International conference on radioactive waste manage- 
ment; Seattle, WA, USA (16 May 1983). 

The Waste Isolation Pilot Plant (WIPP) is an R and D facili- 
ty, located in bedded rock salt in southeastern New Mexico, to 
demonstrate the safe disposal of nuclear wastes from the United 
States defence programs. Excavation is now in progress for the un- 
derground rooms in which in situ experiments will be performed. 
These experiments are a follow-on to site selection and character- 
ization studies that began as early as 1972, and are based on an ex- 
tensive amount of laboratory testing, analytical modelling, and field 
tests in boreholes and nearby mines. Results of experimental activi- 
ties to date and the plans for remaining tests are presented, with 
emphasis on those to be completed in 1984 and 1985. The first 
phase of the experiments is performed without using radioactive 
material. These experiments began with the Site and Preliminary 
Design Validation program, which consisted of: (1) two shafts, 3.66 
m and 1.83 m in diameter, drilled to 659 m; and (2) underground 
drifts and rooms monitored to determine the response of the rock 
salt under ambient conditions. The SPDV program will be fol- 
lowed by experiments in a series of underground rooms in which 
the response of the rock to heat emplacements with an areal load- 
ing of 12 W/m? will be determined. Other experiments in rooms in- 
clude overtest configurations that will generate about four times 
that heat loading, and other well-defined geometric configurations 
to evaluate predictive models. Also planned are experiments con- 
cerning waste package interactions with rock salt and tests in other 
technical areas, such as repository sealing and operational consider- 
ations. In about 1989, a series of experiments and demonstrations 
will be performed with radioactive wastes. These include a full- 
scale storage demonstration using about 180,000 m* of TRU wastes 
and tests using up to 40 canisters of defence high-level waste. 


39752 Pilot research projects for underground disposal of 
radioactive wastes in the United States of America. Stein, R.; 
Collyer, P.L. (Dept. of Energy, Washington, DC). pp 311- 
328 of Radioactive waste management. Volume 3. Proceed- 
ings of an international conference held by the IAEA in Se- 
attle, 16-20 May 1983. Vienna, Austria; IAEA (1984). 
(CONF-830523—). 

From International conference on radioactive waste manage- 
ment; Seattle, WA, USA (16 May 1983). 
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Disposal of commercial radioactive waste in the United 
States of America in a deep underground formation will ensure per- 
manent isolation from the biosphere with minimal post-closure sur- 
veillance and maintenance. The siting, design and development, 
performance assessment, operation, licensing, certification and de- 
commissioning of an underground repository have stimulated the 
development of several pilot research projects throughout the 
data base, are viewed as important steps in the overall location and 
construction of a repository. Beginning in the 1960s, research at 
pilot facilities has progressed from underground spent fuel tests in 
an abandoned salt mine to the production of vitrified nuclear waste 
in complex borosilicate glass logs. Simulated underground reposi- 
tory experiments have been performed in the dense basalts of 
Washington State, the volcanic tuffaceous rock of Nevada and both 
domal and bedded salts of Louisiana and Kansas. In addition to un- 
derground pilot in situ tests, other facilities have been constructed 
or modified to monitor the performance of spent fuel in dry storage 
wells and self-shielded concrete casks. As the National Waste Ter- 
minal Storage (NWTS) program advances to the next stage of un- 
derground site characterization for each of three different geologi- 
cal sites, additional pilot facilities are under consideration. These in- 
clude a Test and Evaluation Facility (TEF) for site verification and 
equipment performance and testing, as well as a salt testing facility 
for verification of in situ simulation equipment. Although not asso- 
ciated with the NWTS program, the construction of the Waste Iso- 
lation Pilot Plant (WIPP) in the bedded salts of New Mexico is 
well under way for deep testing and experimentation with the de- 
fence program’s transuranic nuclear waste. 


39753 Repository and waste package designs for high- 
level nuclear waste disposal in Basalt. Smith, M.J.; Turner, 
D.A.; Deju, R.A. (Rockwell International Corp., Richland, 
WA). pp 397-413 of Radioactive waste management. 
Volume 3. Proceedings of an international conference held 
by the IAEA in Seattle. 16-20 May 1983. Vienna, Austria; 
IAEA (1984). (CONF-830523—). 

From International conference on radioactive waste manage- 
ment; —_ WA, USA (16 May 1983). 

The Basalt Waste Isolation Project is part of the United 

States Department of Energy’s National Waste Terminal Storage 
Program. An important feature of the Basalt Waste Isolation 
Project's mission is to develop compatible waste package and re- 
pository designs for spent fuel and processed high-level waste dis- 
posal in basalt. The results are reported of a joint effort among the 
Basalt Waste Isolation Project, Westinghouse-Waste Technology 
Services Division, and Raymond Kaiser Engineers Inc./Parsons 
Brinckerhoff Quade and Douglas, Inc. to develop a repository con- 
ceptual design and compatible waste package conceptual designs 
for basalt. During the fiscal year 1982, waste package and reposi- 
tory designs for the permanent disposal of commercial and defence 
high-level waste and circular bundles of spent fuel rods from three 
PWR assemblies or seven BWR assemblies were developed on the 
basis of cost effectiveness. Each of the designs is based on environ- 
mental and regulatory performance factors that were used in the 
development of waste package and repository design criteria. The 
Basalt Waste Isolation Project reference waste package conceptual 
design, based on site-specific environmental conditions, consists of a 
waste form contained by a low carbon steel canister, which is then 
surrounded by a backfill mixture of bentonite clay and crushed 
basalt. The waste package designs have been fully integrated into 
the remainder of the engineered repository structure. 


39754 Natural sorptive barriers in Yucca Mountain, 
Nevada, for long-term isolation of high-level waste. Bish, 
D.L.; Vaniman, D.T.; Rundberg, R.S.; Wolfsberg, K.; Dan- 
iels, w. R.; Broxton, DE. (Los Alamos National Lab., NM). 
pp 415-432 of Radioactive waste management. Volume 3. 
of an international conference held by the 
IAEA in Seattle, 16-20 May 1983. Vienna, Austria; IAEA 
(1984). (CONF-830523—). 
From International conference on radioactive waste manage- 
ment; Seattle, WA, USA (16 May 1983). 
There are several sorptive phases occurring naturally in the 
silicic tuffs at Yucca Mountain, Nevada, that can aid in the long- 
term isolation of high-level wastes. These phases include hydrated 
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volcanic glasses, smectites and zeolites. Los Alamos has a continu- 
ing program to investigate the mineralogy and stratigraphy of the 
tuffs at Yucca Mountain. In addition, extensive data have been ob- 
tained on the sorptive behaviour of technetium, strontium, caesium, 
barium, cerium, europium, uranium, neptunium, plutonium and am- 
ericium on the minerals in tuffs. Sorption of elements by ion-ex- 
change processes is high in tuffs containing smectite and the zeo- 
lites clinoptilolite-heulandite and mordenite. Moreover, sorption 
correlates with abundances of these minerals. Sorption is not as 
high for the zeolite analcime and for volcanic glass. Elements that 
may not sorb by ion exchange, e.g. plutonium, also tend to be 
sorbed when the zeolite abundance is high, but the correlations are 
less clearly defined. Because of the correlation between sorptive ca- 
pacity and mineralogy, an accurate knowledge of mineral distribu- 
tion and stratigraphy is essential. The distribution of hydrated glass- 
es is stratigraphically controlled, and the glasses occur in narrow 
unaltered horizons as vitrophyres and as vitric tuff. Although glass- 
es are of minor importance as sorptive phases, they are very reac- 
tive and can alter to other minerals if heated in the presence of 
water. Smectite clays are reversibly expandable and are widespread 
in tuffs, but their beneficial properties can be modified by pro- 
longed exposure to elevated temperatures. The zeolites clinoptilo- 
lite-heulandite and mordenite occur in high concentrations in silicic 
tuffs, mostly as secondary alterations of non-welded and poorly 
welded tuffs; their distribution is therefore stratigraphically con- 
trolled. 


39755 Geotechnical behaviour of salt under repository 
conditions. Versluis, S.; Lindner, E. (Office of Nuclear 
Waste Management, Columbus, OH). pp 433-441 of Radio- 
active waste management. Volume 3. Proceedings of an 


international conference held by the IAEA in Seattle, 16-20 
May 1983. Vienna, Austria; IAEA (1984). (CONF-830523— 
). 


From International conference on radioactive waste manage- 
ment; Seattle, WA, USA (16 May 1983). 

The transfer of experience, theory and instrumentation suita- 
ble for hard rock media has posed numerous problems, which are 
addressed here. Foremost of these pertains to the time-dependent 
(creep) behaviour of salt. The theoretical mechanism is elusive; 
creep laws formulated to predict this behaviour represent the state 
of the art in regression analysis. Furthermore, long-term experi- 
ments (1 year) that would be necessary to determine creep 
mechanism(s) are enormously expensive and tie up test equipment. 
Second, tests for determining in situ stress are based on the theory 
of elasticity. However, anelastic (non-recoverable) strains contrib- 
ute a significant portion of the material behaviour, precluding back 
calculating in situ stresses. Another problem pertains to the rate-de- 
pendent behaviour of salt. Loading and temperature gradients expe- 
rienced in the laboratory are more severe than would be experi- 
enced in a repository. Significant differences in material behaviour 
can be expected along with special problems with instrumentation. 


39756 Shallow land burial of solid low-level radioactive 


wastes. 30 years of experience at the Savannah River Plant. 
Stone, J.A.; Fenimore, J.W.; Hawkins, R.H.; Oblath, S.B.; 
Ryan, J.P. Jr. (Du Pont de Nemours (E.1) and Co., Aiken, 
SC). pp 503-515 of Radioactive waste management. Volume 
3. Proceedings of an international conference held by the 
IAEA in Seattle, 16-20 May 1983. Vienna, Austria; IAEA 
(1984). (CONF-830523—). Contract AC09-76SR00001. 

From International conference on radioactive waste manage- 
ment; Seattle, WA, USA (16 May 1983). 

Solid radioactive wastes from production of nuclear materi- 
als at the Savannah River Plant (SRP) are buried in shallow trench- 
es on a 79-hectare plot within the SRP site. The SRP burial 
ground, in use since 1953, has provided containment for about 
370,000 m* of waste containing 10’ Ci that have been buried up to 
1982. Site characteristics, operating practices, and monitoring re- 
sults are described in this paper. Extensive field and laboratory 
studies aimed at developing a fundamental understanding of the 
soil/waste/water system of the SRP burial ground are discussed. 
Leaching and migration of buried radionuclides have been moni- 
tored by assays of soil cores and by periodic sampling of numerous 
groundwater wells. Except for tritium, none of the radionuclides 
have migrated significantly from the waste. Generally, traces of 
alpha and non-volatile beta/gamma emitters that have entered the 


groundwater can be detected only by ultra-low-level radiochemical 
analyses. Current research efforts include: (1) migration of individ- 
ual radionuclides such as Co, Sr, ®Tc, **Ru, '°I, %7Cs, 
238Py, and *°Pu (plus non-radioactive materials such as mercury); 
(2) groundwater chemistry under buried waste, to determine funda- 
mental transport mechanisms; (3) radionuclide migration from well 
characterized sources emplaced in lysimeters; (4) laboratory meas- 
urements of sorption on burial ground soil. In addition to ensuring 
continued safe operation, the ongoing waste migration studies pro- 
vide technical guidance for site operations and decommissioning. 


39757 Low-level waste management: creating a stable 
system in the United States of America. Jordan, E.A.; Nern, 
C.F.; Barainca, M.J. (USDOE Assistant Secretary for Nu- 
clear Energy, Washington, DC). pp 517-523 of Radioactive 
waste management. Volume 3. Proceedings of an interna- 
tional conference held by the IAEA in Seattle, 16-20 May 
1983. Vienna, Austria; IAEA (1984). (CONF-830523—). 

From International conference on radioactive waste manage- 
ment; Seattle, WA, USA (16 May 1983). 

The United States Department of Energy’s program in com- 
mercial low-level waste (ILLW) management has two primary func- 
tions: development of improved LLW management technology for 
use by the public and private sectors, and assistance to states as 
they implement their responsibilities under Public Law 96-573, the 
Low-Level Radioactive Waste Policy Act. The ultimate goal of the 
DOE program is to assist states, the private sector, the scientific 
community, and other involved organizations in the effective imple- 
mentation of a stable national system for low-level waste manage- 
ment. This stability should be characterized by appropriate cost-ef- 
fective technology and by reliability of the institutional framework 
governing disposal site availability. It is anticipated that the nation- 
al system which evolves will centre upon regional compact groups, 
with individual states playing the key roles in facility siting and 
regulation. Mechanisms for interregional co-operation may also 
become important. With these goals as a foundation, a review of 
the Department's key activities in technology development and 
state assistance is presented. The efforts of the states are also dis- 
cussed. 


39758 Computer analysis for determining preliminary 
cost trade-offs in designing mined geological repositories. 
Clark, L.L. (Battelle Pacific Northwest Labs., Richland, 
WA). pp 389-395 of Radioactive waste management. 
Volume 3. Proceedings of an international conference held 
by the IAEA in Seattle, 16-20 May 1983. Vienna, Austria; 
IAEA (1984). (CONF-830523—). 

From International conference on radioactive waste manage- 
ment; Seattle, WA, USA (16 May 1983). 

While detailed design studies are needed before constructing 
repositories, many trade-offs in design concepts need to be evaluat- 
ed before committing large amounts of resources in further detailed 
design. Battelle Pacific Northwest Laboratories has developed a 
computer model designated RECON (Repository ECONomics) to 
evaluate the cost impacts of various design alternatives. The model 
is used to describe the major effects on costs of package design, 
thermal limits, choice of media, receiving and packaging rates, ca- 
pacity, backfilling operations and other significant parameters. 
Comparison of RECON results with detailed cost estimates for sev- 
eral conceptual repository designs showed good agreement. The 
model has been used to generate cost estimates for repositories in 
several studies as well as analysing the cost sensitivity of key repos- 
itory design parameters. Continuing development of the model will 
allow additional generic and site-specific questions with regard to 
cost optimization to be answered. 


39759 Engineered components for radioactive waste dis- 
posal systems: are they technically justified. Burkholder, 
H.C. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). pp 161-179 of Radioactive waste management. Vol. 
4. Proceedings of an international conference held by the 
IAEA in Seattle, 16-20 May 1983. Vienna, Austria; IAEA 
(1984). (CONF-830523—; IAEA-CN—43/254). 

From International conference on radioactive waste manage- 
ment; Seattle, WA, USA (16 May 1983). 





The technical justification for the development and use of 
sophisticated engineered components in radioactive waste disposal 
systems was evaluated. The evaluation applied information from 
many studies in the nuclear waste disposal literature and focused 
their combined results on determining the relative contribution of a 
number of sub-system functions to overall system performance. A 
wide range of spent fuel, commercial high-level, and Savannah 
River defence high-level waste disposal systems in dome salt, 
bedded salt, basalt and granite geological media was investigated. 
The results showed that the site portion of the disposal system so 
dominated overall system performance that even relatively poor 
sites were more than adequate to isolate the waste without the use 
of any engineered components. Furthermore, the performance- 
dominating nuclides were so long-lived that even extremely sophis- 
ticated waste containers could not increase overall system perform- 
ance above that required for adequacy. In simple terms, even rela- 
tively poor sites are effective in controlling the release of nuclides 
with short half-lives, like Sr, and even excepti waste contain- 
ers are ineffective in controlling the release of nuclides with long 
half-lives, like **7Np. Expressed another way, well-chosen but 
highly uncertain sites seem adequate to isolate the waste, and ex- 
ceptional, low uncertainty waste containers would not provide any 
additional benefit. Based on the results of this study and other stud- 
ies in the nuclear waste disposal literature, the use of long-lived 
waste containers and very low transport rate man-made sub-systems 
seems unjustified from a technical standpoint and a geological dis- 
posal point of view. The design objective for the waste container 
lifetime should not be greater than that desired for retrievability (0 
to 100 years), and the design objective for the man-made sub- 
system transport rate should not be less than the 10~? to 10~* per 
year range. 


39760 Methodology for assessing the risk from the dis- 
posal of high-level radioactive wastes in deep geological for- 
mations. Cranwell, R.M.; Ortiz, N.R.; Runkle, G.E. (Sandia 


National Labs., Albuquerque, NM (USA)). pp 241-256 of 
Radioactive waste management. Vol. 4. of an 
international conference held by the IAEA in Seattle, 16-20 
May 1983. Vienna, Austria; IAEA (1984). (CONF-830523— 
; IAEA-CN—43/467). 

From International conference on radioactive waste manage- 
ment; Seattle, WA, USA (16 May 1983). 


The Fuel Cycle Risk Analysis Division of Sandia National 
Laboratories, Albuquerque, New Mexico, has recently completed 
the development of a risk assessment methodology for use in assess- 
ing the post-closure, long-term risk from the disposal of high-level 
radioactive wastes in deep geological formations. The development 
of this methodology was funded by the US Nuclear R 
Commission (NRC). Briefly, this methodology consists of: (1) tech- 
niques for selecting and screening scenarios; (2) A for use in 
simulating the physical processes and 
ennehes with: tee wenaeitns af Gem enetaiinne Gkaamtie 
and statistical techniques for use in risk estimates and sensitivity and 
uncertainty analyses; (4) a procedure for utilizing these models and 
techniques to arrive at estimates of consequences and risk. The 
methodology has been demonstrated by applying it to the analysis 
of a hypothetical site containing a bedded salt formation as the host 
medium for the waste repository. In this demonstration analysis, 
consequences resulting from the occurrence of several hypothetical 
scenarios were determined. These consequences were expressed in 
terms of radionuclide discharges to the biosphere and health effects 
resulting from these discharges. Health effects were expressed in 
terms of the probability of an individual developing a latent cancer. 
Sensitivity analyses were performed to determine the model input 
variables which are most important in influencing variation in pre- 
dicted discharges and health effects. The result of the analysis was 
compared with the requirements of the US Environmental Protec- 
tion Agency Standard for high-level waste disposal. 


39761 Long-term stabilization of uranium mill 
Voorhees, L.D.; Sale, M.J.; Webb, J.W.; Mulholland, PJ. 
(Oak Ridge National Lab., "TN (USA)). pp 381-393 of Ra- 
dioactive waste management. Vol. 4. of an 
international conference held by the IAEA in Seattle, 16-20 
May 1983. Vienna, Austria; IAEA (1984). (CONF-830523— 
; IAEA-CN—43/272). 
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From International conference on radioactive waste manage- 
ment; Seattle, WA, USA (16 May 1983). 

The primary hazard associated with uranium mill tailings is 
exposure to a radioactive gas, radon-222, the concentration of 
which has been correlated with the occurrence of lung cancer. Pre- 
vious studies on radon attenuation conclude that the placement of 
earthen cover materials over the tailings is the most effective tech- 
nique for reducing radioactive emissions and dispersal of tailings. 
The success of such a plan, however, is dependent on ensuring the 
long-term integrity of these cover materials. Soil erosion from 
water and wind is the major natural cause of destabilizing earthen 
cover materials. Field data related to the control of soil loss are 
limited and only indirectly apply to the problem of isolation of ura- 
nium mill tailings over very long time periods (up to 80,000 a). 
However, sufficient information is available to determine benefits 
that will result from changes in specific design variables and to 
evaluate the need for different design strategies among potential 
disposal sites. The three major options available for stabilization of 
uranium mill tailings are (1) rock cover, (2) soil and revegetation, 
or (3) a combination of both on different portions of the tailings 
cover. The optimal choice among these alternatives depends on 
site-specific characteristics such as climate and local geomorpho- 
logy and soils, and on design variables such as embankment heights 
and slopes, modification of upstream drainage, and revegetation 
practices. For these steeper slopes, the use of rock talus or riprap 
will be necessary to maximize the probability of long-term stability. 
The use of vegetation to control erosion on the flatter portions of 
the site may be practicable in regions of the USA with sufficient 
rainfall and suitable soil types, but revegetation practices must be 
carefully evaluated to ensure that long-term performance objectives 
are achieved. 


39762 ee ee ee 
management: A perspective. Chee, P.C.; Yuan, Y.C.; Rob- 
erts, C.J. (Argonne National Lab., IL (USA)). pp 395-406 of 
ae eee Vol. 4. of an 
international conference held by the IAEA in le, 16-20 
May 1983. Vienna, Austria; [AEA (1984). (CONF-830523— 
; IAEA-CN—43/468). 
From International conference on radioactive waste manage- 
ment; oe WA, USA (16 May 1983). 

Past milling of uranium and thorium ore in the USA has 
produced tailings that are stored at numerous sites around the coun- 
try. Some of these storage sites are located near towns and cities, 
and the local populations are exposed to radiation and radioactive 
materials migrating off the sites. The federal government has initiat- 
ed remedial action programs (for example the Utanium Mill Tail- 

ings Remedial Action Program and the Formerly Utilized Sites Re- 
esti Aatien Siege an clan sp: tanh eal eliiene aunties 
become contaminated with radioactive material and thus eliminate 
or reduce population exposure to radiation. The degree of long- 
term benefit from any reduction of the population dose will be dif- 
ferent for each remedial action, as will be the cost. To gain a per- 
spective on the cost/benefit ratios of various alternatives (remedial 
actions), estimates are made of the potential radiation doses to af- 
fected populations near two inactive sites and of the costs associat- 
ed with (1) on-site stabilization of radioactive tailings and (2) trans- 
portation of tailings to remote locations for stabilization. The calcu- 
lations presented in this paper were based on actual conditions at an 
inactive uranium mill tailings site (the Vitro site in Salt Lake City, 
Utah) and at a former thorium-processing facility (Kerr-McGee site 
in West Chicago, Illinois). 


al Lab., Upton, NY (USA). National Center for Analysis of 
Energy Systems); Haefele, E.T. (Pennsylvania Univ., Phila- 
deiphia (USA)). pp 41-53 of Radioactive waste manage- 
ment. Vol. 5. of an international conference 
held by the IAEA in Seattle, 16-20 May 1983. Vienna, Aus- 
tria; IAEA (1984). (CONF-830523—; IAEA-CN—43/437). 
From International conference on radioactive waste manage- 
ment; — WA, ae aed May 1983). 
The problem of ly disposing of high-level radioactive 
waste tssndit naa tie tees SUMNER meee 
rary storage facilities of public utilities run out. The technical ques- 
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tions of how best to immobilize these wastes for many centuries 
have been studied for years and many feel that these problems are 
solved, or nearly so. In the USA many states have set up road- 
blocks to the federal waste management programme, however, and 
it is clear that social consensus must be reached for any waste dis- 
posal programme to be successful. The Nuclear Waste Policy Act 
of 1982 provides a long needed framework for reaching this con- 
sensus, giving the states unprecedented access to federal decision 
making. The rights of the states in a process of co-operation and 
consultation are clearly defined by the Act, but the means by 
which the states exercise these rights are left entirely to them. We 
examine the structures, methods and goals open to the states, and 
recommend a rationale for the state decision process defining the 
roles of the governor and legislature. 


39764 Incentives and nuclear waste siting: Prospects and 
constraints. Carnes, S.A.; Copenhaver, E.D.; Sorensen, J.H.; 
Soderstrom, E.J.; Reed, J.H.; Bjornstad, D.J.; Peelle, E. 
(Oak Ridge National Lab., TN). Energy Systems and Policy; 
7: No. 4, 323-351(1983). Contract W-7405-ENG-26. 

Limited anecdotal evidence from existing incentive-based fa- 
cility sitings, and from a survey of rural Wisconsin residents in 1980 
regarding the acceptability of a nuclear waste repository, indicates 
that incentives may help ahcieve the twin goals of increasing local 
support and decreasing local opposition to hosting nuclear waste fa- 
cilities. Incentives are classified according to functional categories 
(Le., mitigation, compensation, and reward), and prerequisites to the 
use of incentives are outlined (i.c., guarantee of public health and 
safety, some measure of local control, and a legitimation of negotia- 
tions during siting). Criteria for evaluating the utility of incentives 
packages may be more useful than single incentives, and nonmone- 
tary incentives, such as independent monitoring and access to credi- 
ble information, may be as important in eliciting support as mone- 
tary incentives. 54 references, 1 figure, 4 tables. 


39765 (CEA-tr—1-743-6) Function TTR for separation- 
columns. Comment on the separation of Kr-85 from the draw- 
ing-off air of nuclear plants. Hauss, E. (CEA Centre 
d’Etudes Nucleaires de Saclay, 91 - Géif-sur-Yvette 
(France)). May 1982. Translation of KfK—3167, Kernfors- 
chungszentrum, Karlsruhe, Germany, F.R., Jun 1981, p. 1- 
38. 4p. (In French). CEN Saclay, Service de Documenta- 
tion, 91190 - Gif-sur-Yvette Cedex (France). 

A separation column is described as a function according to 
the theory of cascades. It is written as TX <- TR (BP, RLV). This 
function is used to compute a family of characteristic curves for 
two and three operating plates to be used for the separation prob- 
lems involved in krypton removal. The diagram indicates the possi- 
bilities and limits of the design. The design proposed in a calcula- 
tion given as an example is correct also if the top product of a 
downstream separation column is returned as feed to the first 
column. The data used and the computation steps are indicated, the 
application of the functions is explained by an example. As a useful 
design for krypton separation, a first separation column with 14 
plates is proposed, which has two operating plates in the stripping 
section. The results of this calculation are given. The bottoms are 
withdrawn as gases, the design reflux value is 1.25. A relative com- 

ison of various practical types of plates is made for design pur- 
poses. 


39766 (CEA-tr—1-743-6) Determination of radiolytical 
hydrogen in high-level radioactive wastes from the Karlsruhe 
plant (WAK). (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France)). May 1982. Transla- 
tion of Atomwirtschaft Maer 3, Germany, F.R., 1979, p. 
135-136. 4p. (In French). CEN Saclay, Service de Docu- 
mentation, 91191 - Gif-sur-Yvette Cedex (France). 

An experimental device was developed to determine hydro- 
gen in-gaseous samples from highly radioactive fission product stor- 
age tanks. No hydrogen was observed. This is in agreement with 
the results obtained at the Windscale and Mol reprocessing plants. 
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REFER ALSO TO CITATION(S) 39677, 39756, 39763, 41185, 41205, 41206, 
41207, 41222, 41238, 41247, 41255 


39767 (LBL—17813) Mathematical simulation of con- 
taminant distribution in and around the uranium mill tailing 
piles, Riverton, Wyoming. Narasimhan, T.N.; Tokunaga, T.; 
White, A.F.; Smith, A.R. (Lawrence Berkeley Lab., CA 
(USA)). Feb 1983. Contract AC03-76SF00098. 13p. (CONF- 
830269—1). NTIS, PC A02/MF A0O1; 1; GPO Dep. Order 
Number DE84014586. 

From 6. symposium on uranium mill tailings management; 
Ft. Collins, CO, USA (1 Feb 1983). 

Portions are illegible in microfiche products. 

As part of the Research and Development phase of the Ura- 
nium Mill Tailings Remedial Action (UMTRA) program, the Law- 
rence Berkeley Laboratory (LBL) has set itself the goal of explain- 
ing the physico-chemical evolution of the Riverton site on the basis 
of the already collected field data at the site (Tokunaga and Nara- 
simhan, 1982, Smith and Moed, 1982; White et al., 1984). The pre- 
dictive aspects as well as addressing the question of critical quantity 
of field data have to be considered during the design phase of the 
project as a joint effort between the LBL team and the construc- 
tion engineers. At the present time, LBL is in the process of com- 
pleting the Research and Development phase of the work. As of 
this writing, the development of an appropriate set of mathematical 
models has been completed. The computations of the soil-water 
regime at the upper tailings surface, involving climatological factors 
is nearing completion. Computations of chemical transport are still 
in progress. This paper is devoted to a description of the key math- 
ematical issues, the mathematical models that are needed to address 
these issues and a discussion of the model results pertaining to the 
soil water regime at the tailings-atmosphere interface. 11 references, 
3 figures. 


39768 (NUREG/CR—3763) Review and assessment of 
radionuclide sorption information for the Basalt Waste Isola- 
tion Project site. Kelmers, A.D. (Oak Ridge National Lab., 
TN (USA)). Apr 1984. Contract AC05-840R21400. 40p. 
(ORNL/TM—9157). NTIS, PC A03/MF A0Ol1; 1 - GPO; 
GPO Dep. Order Number DE84010806. 

Portions are illegible in microfiche products. 

This document presents a scientific review and technological 
assessment of the radionuclide sorption information reported by the 
Basalt Waste Isolation Project (BWIP) for the candidate high-level 
waste repository in the Columbia River basalt flows in the Hanford 
Reservation. Quantified radionuclide sorption data are necessary for 
repository performance assessment calculations to model expected 
radioactivity release rates in groundwater-intrusion - groundwater- 
migration scenarios. Three key BWIP reports were identified 
which contain most of the sorption information for a number of ra- 
dionuclides with basalt, secondary minerals, or interbed materials. 
An extended review of these data is presented in the document. 
The technological assessment identified seven potentially significant 
deficiencies in the radionuclide sorption information published by 
BWIP that could lead to questionable or nonconservative radioac- 
tivity release calculations. These deficiencies are discussed in the 
document in detail. Specific additional information needs were also 
defined and reported. 23 references. 


39769 (OSS/TM—5) Flocculation of retention pond 
water. Hart, B.T.; McGregor, R.J. (Office of the Supervis- 
ing Scientist for the Alligator Rivers Region, Sydney (Aus- 
tralia)). May 1982. 9p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84702019. 

An integral part of the water management strategy proposed 
by Ranger Uranium Mining Pty. Ltd. involves the collection of 
runoff water in a series of retention ponds..This water will subse- 
quently be used in the uranium milling plant or released to Magela 
Creek. Runoff water collected during the wet season caused a sec- 
tion of Magela Creek to become turbid when it was released. The 
eroded material causing the turbidity was very highly dispersed and 
showed little tendency to sediment out in the retention ponds. Re- 
sults of a preliminary study to determine the feasibility of clarifying 
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retention pond water by flocculation with alum are presented. A 
concentration of 30 Mg/L alum reduced turbidity from an initial 
340 NTU to less than 30 NTU in four hours. 


0540 Health And Safety 


REFER ALSO TO CITATION(S) 39689, 39720, 41185, 41206, 41207, 41249, 
41478 


39770 (ENEA-RT/PROT—83-10) Radiological preven- 
tion in a reprocessing plant. Trenta, G. (ENEA, Rome 
(Italy)). 1983. 89p. (in Italian). NTIS (US Sales Only), PC 
A05/MF A0O1. Order Number DE84703076. 

Prevention has received a peculiar conceptual formulation in 
working activities with radiation risk. In order to point out the op- 
erative aspects of this formulation the author relates here the con- 
siderations, the criteria and the precautionry measures which have 
guided the choice or that have been actuated to reduce the risk for 
the workers of the EUREX reprocessing plant. The general aspect 
of this formulationa has a philosophical and doctrinarian course, pe- 
culiar in the probabilistic safety approach and in radioprotection 
methodology. The author quotes here some concepts and some spe- 
cific application of both but he shows above all the medical aspects 
of the radioprotection. 


39771 (EUR—8587) Safety analysis of geologic contain- 
ment of long life radioactive wastes. Critical assessment of 
existing methods and proposition of prospective approach. 
Masure, P.; Gedefroy, P.; Imauven, C. (Commission of the 
European Communities, Luxembourg). 1983. 167p. (In 
French). NTIS (US Sales Only), PC A08/MF AO1. Order 
Number DE84702699. 

Also published in English. 

Existing methods of risk analysis applied to disposal of long- 
lived radioactive waste in geologic formations are reviewed. A pro- 
spective analysis method for containment performances is proposed, 
deduced in the burial system from the combination of interaction 
between wastes, repository, host rock, surrounding geosphere, of 
natural evolution of each component of the system, sudden or 
chance events that could break waste containment. The method is 
based on the elavoration of four basic schemes graded in difficulties 
to facilitate comparisons. 


39772 (NUREG/CR—3139) Scenarios and analytical 
methods for UF, releases at NRC-licensed fuel cycle facili- 
ties. Siman-Tov, M.; Dykstra, J.; Holt, D.D.; Huxtable, 
W.P.; Just, R.A.; Williams, W.R. (Oak Ridge National Lab., 
TN (USA)). Jun 1984. Contract AC05-840R21400. 92p. 
(ORNL/ENG/TM—25). NTIS, PC AOS5S/MF AOI; 1 - 
GPO; GPO Dep. Order Number DE84013742. 

Portions are illegible in microfiche products. 

This report identifies and discusses potential scenarios for the 
accidental release of UFs at NRC-licensed UFe production and fuel 
fabrication facilities based on a literature review, site visits, and 
DOE enrichment plant experience. Analytical tools needed for 
evaluating source terms for such releases are discussed, and the ap- 
plicability of existing methods is reviewed. Accident scenarios are 
discussed under the broad headings of cylinder failures, UF proc- 
ess system failures, nuclear criticality events, and operator errors 
and are categorized by location, release source, phase of UF¢ prior 
to release, release flow characteristics, release causes, initiating 
events, and UFe inventory at risk. At least three types of releases 
are identified for further examination: (1) a release from a liquid- 
filled cylinder outdoors, (2) a release from a pigtail or cylinder in a 
steam chest, (3) an indoor release from either (a) a pigtail or liquid- 
filled cylinder or (b) other indoor source depending on facility 
design and operating procedures. Indoor release phenomena may be 
analyzed to determine input terms for a ventilation model by using 
a time-dependent homogeneous compartment model or a more 
complex hydrodynamic model if time-dependent, spatial variations 
in concentrations, temperature, and pressure are important. Analyti- 
cal tools for modeling directed jets and explosive releases are dis- 
cussed as well as some of the complex phenomena to be considered 
in analyzing UFg releases both indoors and outdoors. 


accidents. Coleman, J.H.; Eiford, B.M.; Robinson, 
M.S. (Tennessee Valley Authority, Muscle Shoals, AL 
(USA). Radiological Health Staff). Feb 1984. 26p. NTIS, 
PC A03/MF A01. Order Number DE84901763. 

Dose calculation procedures to be used in the event of a 
truck transportation accident involving radioactive waste being 
shipped from a TVA facility. Two types of accidents are consid- 
ered: one involving fire, and one involving a spill of packaged 
waste and rupture of packaging. (ACR). 6 references. 
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39774 (DP-MS—84-14) Safeguarding NDA systems. 
Studley, R.V. (Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Lab.). 1984. Contract ACO09- 
76SR00001. 20p. (CONF-840734—10). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84014981. 

From 25. annual meeting of the Institute of Nuclear Materi- 
als Management; Columbus, OH, USA (15 Jul 1984). 

Portions are illegible in microfiche products. 

Nondestructive assay measurements are more suscettible to 
error than is consistent with currently available instrument and 
physical security techniques. Measurement accuracy and control of 
sample geometry are being improved. However, little is being pro- 
vided to protect equipment, measurement geometry, or data in 
these new systems. Four goals, if achieved, could increase overall 
performance and measurement confidence: automating measure- 
ments and equipment, monitoring of equipment performance, pro- 
tecting equipment and data, and deploying equipment to assure that 
measurements and four nondestructive assay instruments are exam- 
ined with respect to achieving these goals. 6 references, 7 figures. 


39775 (LA-UR—84-2222) Automatic material identifier. 
Erkkila, B.H. (Los Alamos National Lab., NM (USA)). 
1984. Contract W-7405-ENG-36. 5p. (CONF-840734—18). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. Order Number 
DE84015428. 

From 25. annual meeting of the Institute of Nuclear Materi- 
als Management; Columbus, OH, USA (15 Jul 1984). 

Portions are illegible in microfiche products. 

i aaiedy nai ou te wnt t wale te 
presence of radioactive material inside a container, but identifica- 
tion of the material would not be possible. One could imagine a 
very complex detector-analyzer system to analyze the radiation 
being emitted from a container, but it would be very large and dif- 
ficult to use. At Los Alamos, a portable instrument with some limi- 
tations has been developed to identify plutonium and uranium 
inside a container. The instrument consists of a thin Nal crystal and 
an electronics package which is based on a microcomputer. The in- 
strument uses the energy spectrum of the emitted radiation to iden- 
tify the nuclear material present. The function of this instrument is 
to provide the user a tool for qualitative verification of nuclear ma- 
terials in a container. The instrument can distinguish plutonium-239 
and uranium-235 from other radioactive materials. A count rate in- 
dicator provides some measure of the quantity of material. 1 refer- 
ence, 2 figures. 


39776 (LA-UR—84-2291) Design and evaluation of an in- 
tegrated safeguards system: Markin, J.T.; Coulter, 
C.A.; Gutmacher, R.G.; Whitty, WJ. Alamos National 
Lab., NM (USA)). Jul 1984. Contract W-7405-ENG-36. 9p. 
(CONF-840734—15). NTIS, PC A02/MF AOl; 1; GPO 
Dep. Order Number DE84015512. 

From 25. annual meeting of the Institute of Nuclear Materi- 
als Management; Columbus, OH, USA (15 Jul 1984). 

Portions are illegible in microfiche products. 

An integrated safeguards system is defined as a collection of 
safeguards activities in which system components are coordinated 
to meet safeguards objectives efficiently within constraints imposed 
by safeguards resources, facility operations, potential adversaries, 
and regulatory requirements. This paper describes principles for de- 
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signing and evaluating an integrated safeguards system that consists 
of four parts: (1) a problem definition phase that specifies resources 
and constraints composing the problem boundary values; (2) a 
system analysis/synthesis phase that describes how to select and in- 
tegrate safeguards activities for efficient attainment of system objec- 
tives; (3) a system evaluation/optimization phase that defines meas- 
ures of safeguards performance and develops methods for evaluat- 
ing them; and (4) a decision-making phase that develops principles 
for selecting admissible designs and preference-ordering designs. 6 
references, 4 figures, 5 tables. 


39777 (LA-UR—84-2388) Analysis of tank calibration 
data from several runs. Goldman, A.S.; Liebetrau, A.M. 
(Los Alamos National Lab., NM (USA); Battelle Pacific 
Northwest Labs., Richland, WA (USA)). 1984. Contract W- 
7405-ENG-36. 6p. (CONF-840734—14). NTIS, PC A02/ 
MF AO01; GPO Dep. Order Number DE84015529. 

From 25. annual meeting of the Institute of Nuclear Materi- 
als Management; Columbus, OH, USA (15 Jul 1984). 

The experimentally determined relationship between the 
level of liquid and volume of liquid in a tank can be used to obtain 
volume estimates that correspond to liquid-level measurements. 
Several calibration experiments (runs) are made to estimate the cali- 
bration equation. The calibration equation is used to estimate the 
quantity of liquid transferred from a tank between measurement pe- 
riods. Difficulties can arise when run-to-run differences are large 
relative to the precisions of liquid-level and volume measurements. 
This paper addresses the seldom-discussed but important problem 
of combining and analyzing data from two or more calibration 
runs. Emphasis is placed on exploratory methods such as diagnostic 
plots that are compatible with applicable statistical models. 10 refer- 
ences, 3 figures, 2 tables. 


39778 (MLM—3161(OP)) Field test and evaluation of 
the simultaneous calorimetric assay system. Rakel, D.A.; 
Wetzel, J.R.; Elmont, T.H. (Monsanto Research Corp., Mia- 
misburg, OH (USA). Mound; Rockwell International Corp., 
Golden, CO (USA)). 1984. Contract AC04-76DP00053. 11p. 
(CONF-840734—12). NTIS, PC A02/MF AOl; 1; GPO 
Dep. Order Number DE84015246. 

From 25. annual meeting of the Institute of Nuclear Materi- 
als Management; Columbus, OH, USA (15 Jul 1984). 

Portions are illegible in microfiche products. 

The Simultaneous Calorimetric Assay System measures the 
thermal power of a sample by calorimetry and the relative concen- 
trations of the heat producing nuclei in the sample simultaneously. 
This transportable instrument provides a nondestructive determina- 
tion of the plutonium content of the sample. This paper describes 
the instrument and its performance in a field test conducted by the 
Chemical Standards Laboratory at Rockwell International, Rocky 
Flats Plant, in the summer of 1983. 6 references, 6 figures, 2 tables. 


39779 (MLM—3167(OP)) Demonstration of the calori- 
metric assay of large mass, high burn-up PuQ, samples. 
Strohm, W.W.; Rodenburg, W.W.; Carchon, R. (Monsanto 
Research Corp., Miamisburg, OH (USA). Mound; Centre 
d'Etude de l’Energie Nucleaire, Mol (Belgium)). 1984. Con- 
tract AC04-76DP00053. 4p. (CONF-840734—11). NTIS, PC 
A02/MF AOi; 1; GPO Dep. Order Number DE84015243. 

From 25. annual meeting of the Institute of Nuclear Materi- 
als Management; Columbus, OH, USA (15 Jul 1984). 

Portions are illegible in microfiche products. 

A joint US/Euratom/IAEA evaluation of the calorimetric 
assay Of large mass, high burn-up PuO2 was conducted at CEN/ 
SCK, Mol, Belgium, under the USDOE/Euratom agreement fr co- 
operation in safeguards R & D. Mound provided a large, twin- 
bridge calorimeter for this demonstration. PuO2 material from 
COGEMA-France (Pu-239 = 58 wt %) was prepared by Belgonu- 
cleaire. The demonstration was conducted in two phases. The first 
phase was to evaluate the homogeneity of two batches of PuO2 
which had been blended and characterized at Belgonucleaire in 
1980. Watts/gram tests were made on twelve approximately 70g 
samples from each batch. For the batch selected, the watts/gram 
test showed an RSD of 0.25%, in good agreement with an RSD of 
0.21% in chemical assay values obtained in 1980. Thus, suitable Pu 
elemental homogeneity with little or no isotopic nonhomogeneity 
was demonstrated. For the second phase, PuO. from the selected 
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batch was packaged into four containers with the PuOz content 
varying from approximately 1 kg to 3 kg; the thermal powers of 
the four samples varied from 14.5 to 35.8 W. The accuracy of the 
calorimetric assay of the Pu content of these four containers, com- 
pared to chemistry, was 0.3% with measurement times ranging 
from 4 to 8 hr. These well characterized samples are being used by 
Euratom and the IAEA for additional NDA evaluation. 4 refer- 
ences, 5 tables. 


39780 (MLM—3170(OP)) Measurement control assess- 
ment of radiometric calorimeters using nonstandards based in- 
dicators. Mayer, R.L. II. (Monsanto Research Corp., Mia- 
misburg, OH (USA). Mound). 1984. Contract AC04- 
76DP00053. 10p. (CONF-840734—13). NTIS, PC A02/MF 
AO0l; 1; GPO Dep. Order Number DE84015244. 

From 25. annual meeting of the Institute of Nuclear Materi- 
als Management; Columbus, OH, USA (15 Jul 1984). 

Portions are illegible in microfiche products. 

Radiometric calorimeters are used extensively for plutonium 
and tritium accountability measurements. Assurance of measure- 
ment control for these calorimeters is needed on a daily basis to 
prevent a large backup of samples which would need to be reevalu- 
ated in the event that periodic standard measurements indicated 
that the instrument was out of control. A study was conducted, 
therefore, to determine what method may be used to achieve this 
purpose. The results of this program indicate that the variance of 
the bridge potential and sensitivity measurements may be used as 
indicators that the calorimeter is in control, or that it may be going 
out of control. These indicators are valid when used along with, 
not in place of, a standards based measurement control program. 4 
references, 11 figures. 


39781 (NUREG/CR—3678) Estimation methods for 
process holdup of special nuclear materials. Pillay, K.K.S.; 
Picard, R.R.; Marshall, R.S. (Los Alamos National Lab., 
NM (USA)). Jun 1984. Contract W-7405-ENG-36. 128p. 
(LA—10038). NTIS, PC A07/MF A0Ol - GPO. Order 
Number T184015037. 

Portions are illegible in microfiche products. 

The US Nuclear Regulatory Commission sponsored a re- 
search study at the Los Alamos National Laboratory to explore the 
possibilities of developing statistical estimation methods for materi- 
als holdup at highly enriched uranium (HEU)-processing facilities. 
Attempts at using historical holdup data from processing facilities 
and selected holdup measurements at two operating facilities con- 
firmed the need for high-quality data and reasonable control over 
process parameters in developing statistical models for holdup esti- 
mations. A major effort was therefore directed at conducting large- 
scale experiments to demonstrate the value of statistical estimation 
models from experimentally measured data of good quality. Using 
data from these experiments, we developed statistical models to es- 
timate residual inventories of uranium in large process equipment 
and facilities. Some of the important findings of this investigation 
are the following: prediction models for the residual holdup of spe- 
cial nuclear material (SNM) can be developed from good-quality 
historical data on holdup; holdup data from several of the equip- 
ment used at HEU-processing facilities, such as air filters, duct- 
work, calciners, dissolvers, pumps, pipes, and pipe fittings, readily 
lend themselves to statistical modeling of holdup; holdup profiles of 
process equipment such as glove boxes, precipitators, and rotary 
drum filters can change with time; therefore, good estimation of re- 
sidual inventories in these types of equipment requires several meas- 
urements at the time of inventory; although measurement of residu- 
al holdup of SNM in large facilities is a challenging task, reasonable 
estimates of the hidden inventories of holdup to meet the regulato- 
ry requirements can be accomplished through a combination of 
good measurements and the use of statistical models. 44 references, 
62 figures, 43 tables. 


39782 (PB—84-195700) Research and information needs 
for management of uranium development. Interim report Dec 
82-Nov 83. (National Academy of Sciences - National Re- 
search Council, Washington, DC (USA)). Nov 1983. 44p. 
NTIS, PC A03/MF AOl1. 

See also PB83-229054 and PB84-195692. 





The report reviews the research needed to support the regu- 
latory and managerial role of BLM and other entities involved in 
uranium development of public Indian lands in the western United 
States, advising them to: (1) Identify and evaluate potential domes- 
tic and international research and development projects, (2) Assem- 
ble and distribute key information on new methodology for use by 
government managers and the uranium industry, and (3) Initiate a 
long-range program to evaluate existing uranium processing meth- 
ods and systems, including mining, milling, and waste management, 
with the intent of developing more effective approaches. With ura- 
nium mining and milling on the wane, and with the increased em- 
phasis in health and safety, there are urgent needs for innovative 
processes, greater economics in operations, and improved manage- 
ment and control criteria. There cannot be more effective handling 
of disposal of mine wastes and mill tailings, cleanup and control of 
air- and waterborne particulates, better reclamation procedures, or 
prevention of environmental degradation, without maintenance of a 
strong U.S. mining industry. 


39783 (SAND—83-7130) Regulatory requirements for the 
Nevada Nuclear Waste Storage Investigations project. (Re- 
source Communities, Inc., Santa Fe, NM (USA)). Jun 1984. 
Contract AC04-76DP00789. 6lp. NTIS, PC A04/MF A011; 
1; GPO Dep. Order Number DE84016087. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Nevada Nuclear Waste Storage Investigations 
(NNWSI) Project, managed by the Department of Energy (DOE) 
Nevada Operations Office, is assessing the feasibility of siting a re- 
pository for high-level nuclear wastes at Yucca Mountain, on and 
adjacent to the Nevada Test Site in Southern Nevada. Applicable 
federal, state, and local regulations and permit requirements are 
identified, defined, and documented as they pertain to site charac- 
terization and repository development. The federal regulations are 
being satisfied by the NNWSI project, and state regulations and 
permit requirements pose no significant threat to site characteriza- 
tion activities. However, complying with regulations for the reposi- 
tory will be more complicated. 18 references, 18 figures. 
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39784 (INIS-mf—9006, pp 255-260) Infrared laser iso- 
tope separation in a Van der Waals cluster beam. Zellweger, 
J.M.; Philippoz, J.M.; Van den Bergh, H. (Ecole Polytech- 
nique Federale, Lausanne (Switzerland). Inst. de Chimie 
Physique); Monot, R. (Ecole Polytechnique Federale, Lau- 
sanne (Switzerland)). 1984. NTIS (US Sales Only), PC 
Al8/MF AOl. Order Number 1184780511. (CONF- 
840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Efficient laser isotope separation is demonstrated in two dis- 
tinct schemes. In the first, termed ‘laser enhanced gas dynamic iso- 
tope separation’, irradiation of the collisional zone of the gas expan- 
sion provokes an isotopically selective condensation, as well as 
changes in the velocity distributions of the free jet. The resulting 
large changes in particle mass and/or changes in beam geometry, 
lead to separation of **SFe, **SFe and **SFe in an SFe/Ar mixture 
and enrichment factors in excess of 2.0. In similar experiments we 
have separated bromine isotopes in CFsBr/Ar mixtures and silicon 
isotopes in SiF,/Ar mixtures. In the second scheme, irradiation of 
the collision free part of the free jet induces single photon infrared 
vibrational predissociation of Van der Waals clusters. Thus at se- 
lected wavelengths clusters containing one isotopomer can be made 
to recoil out of the beam preferentially, resulting in the separation 
of isotopes. In both schemes a tunable IR laser of only a few watts 
is used. 
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REFER ALSO TO CITATION(S) 39726, 40878, 40879 


39785 (CEA-R—5219) Alpha emitters activity measure- 
ment using the defined solid solid angle method. Blanchis, P. 
(CEA Centre d’Etudes Nuc -aires de Saclay, 91 - aes 
Yvette (France)). 1983. 105p. NTIS (US Sales Only), PC 
A06/MF A01. Order Number DE84780425. 

The defined solid angle counting method can reach a very 
high accuracy, specially for heavy ions as alpha particles emitted 
by a radioactive source. The activity measurement of such sources 
with a relative uncertainty of the order of 0.01% is investigated. 
Such an accuracy is available only under suitable conditions: the ra- 
diation emitted by the source must be isotropic and all the particles 
emitted in the effective solid angle must be detected. The efficiency 
detection value must be equal to unity and phenomena such as ab- 
sorption or scattering must be null. It is shown that corrections 


often become necessary. All parameters which can influence the 
measurements are studied. 


39786 (DOE/NBM—4015839) Diffraction by the time- 
of-flight technique at pulsed neutron sources. Jorgensen, J.D. 
(Argonne National Lab., IL (USA)). Jun 1984. Contract W- 
31-109-ENG-38. 7p. NTIS, PC A02/MF A01; GPO Dep. 
Order Number DE84015839. 

The recent development of accelerator-based pulsed neutron 
sources as an alternative to reactor sources has caused a renewed 
interest in time-of-flight neutron diffraction techniques because the 
time-of-flight method can be optimally used at pulsed sources. 
Since neutrons have finite mass, and therefore travel at a velocity 
proportional to their wavelength, neutron diffraction can be done 
either by the conventional technique commonly used for X-rays, 
where a single wavelength is used, or by the time-of-flight tech- 
nique, where all wavelengths are used. In a conventional diffraction 
experiment with monochromatic radiation, the Bragg equation d = 
lambda/(2 sin @) is satisfied by varying the angle 2 @ at which the 
scattered radiation is detected. In a time-of-flight diffraction experi- 
ment, all wavelengths A are allowed to scatter from the sample and 
are determined by recording the times at which neutrons arrive at a 
detector in a fixed position. Neutron diffraction has been done by 
the time-of-flight technique for many years using mechanical neu- 
tron choppers at reactor sources, but found only limited application 
because the chopper instruments could not be properly optimized 
with respect to beam size, pulse width, and repetition rate. The 
new accelerator-based pulsed neutron sources produce neutrons in 
short, intense bursts, eliminating the need for mechanical choppers. 
The pulse width and repetition rate can be tailored to meet the re- 
quirements of a particular instrument. After only a few years of de- 
velopment, this has allowed time-of-flight diffraction instruments at 
moderately-sized pulsed neutron sources. 


0703 Isotopic Power Supplies 


39787 (CONF-840617—5) SIMS study of compositional 
changes observed in a PuO, heat source cladding alloy. Chris- 
tie, W.H.; Eby, R.E.; Taylor, D.H. (Oak Ridge National 
Lab., TN (USA); Du Pont de Nemours (E.I.) and Co., 

Aiken, SC (USA). Savannah River Lab.). 1984. Contract 
AC05-840R21400. 9p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. Order Number DE84014226. 

From 12. DOE surface science/SUBWOG - 7. SUBWOG - 
12B technical exchange meeting; Oak Ridge, TN, USA (11 Jun 
1984). 

, Portions are illegible in microfiche products. 

Aging Ir-0.3% W in the presence of PuOs: at elevated tem- 
perature leads to enhanced grain growth in the near-surface regions 
adjacent to the PuOs. The cause of the enhanced grain growth ap- 
pears to be depletion of Th off the grain boundaries by a mecha- 
nism of diffusion along the grain boundaries to the alloy/PuO: 
interface where it becomes oxidized and evaporates. The oxygen 
partial pressure required for this may come from the fuel, but more 
likely arises from iron oxide impurities in the fuel. If the oxygen 
partial pressure is high enough, oxygen can diffuse along the iridi- 
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um grain boundaries to oxidize the Th in situ. ThO2 on the grain 
boundaries appears to be stale and to inhibit further grain growth. 
Fe and Cr in the PuO, fuel are depleted during aging with signifi- 
cant amounts being transferred to the cladding alloy. Although 
both elements, and to a less extent Ni, diffuse readily along grain 
boundaries as well as into the bulk, their presence does not appear 
to contribute directly to enhanced grain growth. Other impurities 
in the fuel, especially Ca and Si, are evaporated out of the PuOz 
fuel but do not diffuse into the clad alloy. Although substantial 
amounts of Pu vapor are formed, it does not diffuse into the clad 
grain boundaries or bulk. Estimated detection limits for Pu via 
SIMS are = 1 ppM. 


39788 (LA—10012-SR) General-Purpose Heat Source de- 
velopment: safety test program. Postimpact evaluation, Design 
Iteration Test 2. Schonfeld, F.W.; George, T.G. (Los 
Alamos National Lab., NM (USA)). Jun 1984. Contract W- 
7405-ENG-36. 50p. NTIS, PC A03/MF AOI; 1; GPO Dep. 
Order Number DE84015978._ 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The General-Purpose Heat Source (GPHS) provides power 
for space missions by transmitting the heat of 7**PuO2 decay to 
thermoelectric elements. Because of the inevitable return of certain 
missions, the heat source must be Designed and constructed to sur- 
vive both re-entry and Earth impact. The Design Iteration Test 
(DIT) series is part of an ongoing test program. In the first Design 
Iteration Test (DIT-1), a full GPHS module ontaining four iridium- 
alloy capsules loaded with **PuO. was impacted at 57 m/s and 
930°C. All four capsules survived and none was breached. The 
capsules used in DIT-1 were loaded and welded at Los Alamos. 
The second Design Iteration Test (DIT-2) also used a full GPHS 
module and was impacted at 58 m/s and 930°C. The four iridium- 
alloy capsules used in this test were loaded and welded at the Sa- 
vannah River Plant (SRP). Postimpact examination revealed that 
two capsules had survived and two capsules had breached; a small 
quantity (~ 50 pg) of 7**PuO2 was released from the breached cap- 
sules. Internal cracking similar to that observed in the DIT-1 cap- 
sules was evident in all four of the DIT-2 capsules. Postimpact 
analyses of the units are described with emphasis on weld structure 
and performance. 


39789 (LA—10054) Long-term exposure of 7**PuQ, to an 
arid terrestrial environment. Patterson, J.H.; Herrera, B.; 
Nelson, G.B.; Steinkruger, F.J.; Coffelt, K.P.; Heaton, R.C.; 
Matlack, G.M.; Vanderborgh, N.E. (Los Alamos National 
Lab., NM (USA)). Apr 1984. Contract W-7405-ENG-36. 
34p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. Order Number 
DE84015985. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Two environmental simulation chambers were used to study 
the behavior of a 7**PuO: heat source deposited in an arid, temper- 
ate environment. Large fragments from an impact-tested source 
were deposited in the first chamber, and fines from the source were 
placed in the second. Plutonium released into the soil, the soil 
drainages, and the condensates from the dehumidifiers were moni- 
tored throughout the experiment. The bulk of the released plutoni- 
um, up to 0.04% of the source, was retained in the soil. Of the re- 
mainder, larger amounts of plutonium were released to the conden- 
sates (to the air) than to the soil percolates. Release rates to the 
condensates and percolates increased with time for both chambers. 
Condensate release rates averaged 23 nCi/day for the fines chamber 
and 90 nCi/day for the chamber with the large fragments. Perco- 
late release rates averaged 224 nCi/rain for the fines chamber and 
170 nCi/rain for the other chamber. Spalling. of particles from the 
surface of the plutonium oxide to the air, caused by the action of 
rain on the hot source fragments, seemed to be a significant release 
mechanism for the large source fragments but not for the fines. A 
simulated cleanup operation, involving removal of the source and a 
small amount of soil, had little effect on the continuing release of 
plutonium to the soil percolates and to the dehumidifier conden- 
sates, except that the condensate release rates from the chamber 
that had contained the large source fragments dropped to a value 
equal to that of the other chamber. The large source fragments re- 
mained virtually unchanged after 8.5 yr of exposure, in contrast to 


one previous experiment in which fragments of similar size disinte- 
grated into fines. 


Grain boundary cavitation and weld underbead 
oie in DOP-26 iridium alloy. Mosley, W.C. Jr. (E.I. du 
Pont de Nemours and Co., Aiken, SC). Microbeam Analysis; 
117-120(1983). Contract AC09-76SR00001. 

Plutonium-238 oxide fuel pellets for the General Purpose 
Heat Source Radioisotopic Thermoelectric Generators to be used 
on the NASA Galileo Mission to Jupiter and the International 
Solar Polar Mission are produced and encapsulated in DOP-26 irid- 
ium alloy at the Savannah River Plant. DOP-26 iridium alloy was 
developed at the Oak Ridge National Laboratory (ORNL) and con- 
tains nominally 0.3 wt.% tungsten, 60 ppm thorium, and 50 ppm 
aluminum. Underbead cracks occasionally occur in the girth weld 
on the iridium alloy cladding in the area where the gas tungsten arc 
is quenched. Various electron-beam techniques have been used to 
determine the cause of cracking. 
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REFER ALSO TO CITATION(S) 40354, 40744, 40744, 40764, 42426 


39791 (BNL—34838) Solid electrolytes for medium tem- 
perature steam electrolysis. Findl, E.; Kulesa, F.; Montoneri, 
E. (Brookhaven National Lab., Upton, NY (USA); Politec- 
nico di Milano (Italy)). Apr 1984. Contract AC02- 
76CH00016. 24p. (CONF-840771—1). NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84014384. 

From 4. IEA annex workshop on electrolytic hydrogen pro- 
duction; Toronto, Canada (23 Jul 1984). 

A research program has been initiated to screen and select 
electrolyte materials for use in steam electrolyzers in the 300 to 
600°C temperature range. Screening of a significant number of acid 
anhydrides, hydroxides, oxides, and phosphates for their electrolyt- 
ic conductivity properties is underway. Of the binary materials ex- 
amined to date, only polymerized phosphoric acid, immobilized on 
an H* substituted zeolite, shows promise. A substantial numbe: of 
ternary compounds remain to be synthesized and evaluated. 7 refer- 
ences, 4 figures, 4 tables. 


39792 (BNL—35022) High-temperature steam electroly- 
sis: technical and economic evaluation of alternative process 
designs. Liepa, M.A.; Borhan, A. (Massachusetts Inst. of 
Tech., Cambridge (USA). Dept. of Chemical Engineering). 


Jul 1984. Contract AC02-76CHO00016. 12p. (CONF- 
840702—8). NTIS, PC A02/MFA0O1; 1; GPO Dep. Order 
Number DE84015728. 

From 5. world hydrogen energy conference; Toronto, 
Canada (15 Jul 1984). 

Portions are illegible in microfiche products. 

A high-temperature water-vapor electrolysis (HTE) unit op- 
erating at an average temperature of 1000°C was integrated into a 
preliminary process design using electrical and thermal energy de- 
rived from coal. Process variations with either steam or water feeds 
under isothermal or nonisothermal HTE operation were considered. 
Operating and capital costs were estimated for each process flow- 
sheet, with the lowest costs being obtained for operation with high 
steam conversions in the electrolyzer. Estimated hydrogen produc- 
tion costs were compared with estimates obtained from the litera- 
ture for other hydrogen production processes. The estimated HTE 
hydrogen production costs ranged from $0.17 to $0.22 per standard 
cubic meter of hydrogen produced ($13 to $17/GJ, using the 
higher heating value), assuming $1.90/GJ for thermal energy and 
$13.90/GJ for electrical energy. 13 references, 6 figures, 4 tables. 





39793 (BNL—51728-Vol.1, pp 57-66) Research and de- 

velopment on high temperature water vapor electrolysis. 
Schouler, E.J.L.; Viguie, J.C.; Olmer, L.J. (Laboratoire 
d’Energetique Electrochimique ENSEEG, Saint Martin 
d’Heres, France; Centre d’Etudes Nucleaires de Grenoble, 
France). Oct 1983. NTIS, PC A1l6/MF A0O1. Order Number 
T184007985. (CONF-8308120—Vol.1). 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 

The feasibility of elementary planar cells for high tempera- 
ture water electrolysis based on yttria stabilized zirconia electro- 
lytes is discussed. These cells are characterized by a large active 
surface area (= 50 cm?) and a small electrolyte thickness (= 300 
pm). Technological difficulties encountered in the fabrication pro- 
cedure are presented. Parallel research on cathodic reaction kinetics 
have emphasized an electrocatalytic effect which is conducive to a 
large decrease of the cathodic overvoltage. This favorable effect, 
obtained by superficially doping the electrolyte surface with a spe- 
cific redox couple, is even larger the greater the hydrogen concen- 
tration. The results obtained give evidence of: an increase of about 
10 to 50 in the electrolysis current for a ceria doped surface with 
nickel electrodes; and a large decrease of the cathodic overvoltage 
(up to 90%) at a given current when the molar fraction of Ha tends 
to unity. These results show a way to overcome the theoretical lim- 
itation associated with the tubular structure and may justify re- 
newed interest in such a structure based on doped cells. 14 refer- 
ences. 


39794 (BNL—S51728-Vol.1, pp 67-80) High temperature 
electrolysis of water vapor: status and perspectives of the 
German research and development activities. Doenitz, W.; 
Erdle, E.; Schamm, R. (Dornier Systems GmbH, Friedrich- 
shafen, West Germany). Oct 1983. NTIS, PC A16/MF A0O1. 
Order Number T184007985. (CONF-8308120—Vol.1). 


From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 

In 1975 at Dornier System the project HOT ELLY, i.e., 
high operating temperature electrolysis, was started for the devel- 
opment of high temperature electrolysis of water vapor using Zir- 
conia as a Solid Oxide Electrolyte. That program was and is still 
widely funded by the German Federal Ministry for Research and 
Development. The thermodynamical advantages of electrolysis at 
very high temperatures, typically 900 to 1000°C, is briefly re- 
viewed. After an explanation of the principal technical realization 
the status of the advanced cell development is illustrated by some 
results of cell testing. Then our concepts for building up electroly- 
sis units is introduced as well as the process engineering for elec- 


trolysis plants. Finally some perspectives for further improvements 
are explained. 


39795 (BNL—51728-Vol.1, pp 89-102) High temperature 
oxide electrolytes for the splitting of water: the ROC process. 
Fletcher, E.A.; Diver, R.B.; Noring, J.E. (Univ. of Minne- 
sota, Minneapolis; Sandia National Labs., Livermore, CA). 
Oct 1983. NTIS, PC A16/MF AOl. Order Number 
TI84007985. (CONF-8308120—Vol.1). Contract AC02- 
82ER 12089. 


From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 

Solid oxygen passing membranes such as stabilized zirconia 
have been proposed for use as membranes in high temperature 
water splitting processes. This paper describes two-membrane sys- 
tems, ROCs, which use a hydrogen passing membrane as well. An 
advantage of a two-membrane system is that water may be split in a 
single passage through the device, thus decreasing substantially 
thermodynamic losses associated with the heat exchanger and other 
appurtenances. Some problems such as the stability of hydrogen 
passing membranes in a water atmosphere are addressed. It is sug- 
gested that the ROC process may provide a means of protecting 
hydrogen passing membranes, and that electric ROCs may be un- 
usually well suited for operation at ge one at which palladi- 
um membranes might be used. The thermal efficiencies of two 
membrane systems with and without electrical enhancement are 
compared. 21 references. 


spectroscopy of the /electrolyte 

face. Annual report 3 Sep 82-31 Aug 83. Ang, P.G.P.; St. 
John, M.R.; Sammells, A.F. (Eltron Research, Inc., Naper- 
ville, IL (USA)). Sep 1983. 117p. NTIS, PC A06/MF AO1. 

See also PB83-211904. 

ee 
techniques (electric birefringence and ellipsometric spectroscopy) 
for in-situ investigation of modified and unmodified photoelec- 
trode/liquid junctions. This information will be used in conjunction 
with other spectroscopic and photoelectro-chemical techniques to 
delineate those features, necessary at this interface, for the achieve- 
ment of high photo-electrolysis efficiencies. The thorough under- 
standing obtained for both the photoelectrode and its liquid junc- 
tion with aqueous electrolytes will be directed toward the develop- 
ment of high-efficiency photo-electrochemical cells for hydrogen 
generation. 


39797 (PB—84-198530) Vectorial electron transfer on de- 
signed surfaces. Annual report Jan 83-Jan 84. Bard, A.J.; 
Campion, A.; Fox, M.A.; Webber, S.E.; White, J.M. (Texas 
Univ., Austin (USA). Dept. of Chemistry). 1 May 1984. 
4ip. NTIS, PC A03/MF A0Ol1. 

The authors report the construction, characterization and 
evaluation of a novel system for photocatalytic hydrogen genera- 
tion that comprises semiconductor (CdS) crystallites embedded in a 
polymer (Nafion) matrix that also contains a hydrogen evolution 
catalyst (Pt). Hydrogen production efficiencies from water contain- 
ing a sacrificial electron donor (sulfide ion) were greater than those 
commonly obtained with unsupported colloidal or powdered semi- 
conductors under similar conditions. Several factors dramatically 
influence performance; the crystalline form and surface composition 
of the semiconductor and the extent of catalyst dispersion through- 
out the film. 
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39798 (BNL—35003) Kinetic studies of the absorption of 
He by metal hydride suspensions in n-undecane. Reilly, J.J.; 
Johnson, J.R. (Brookhaven National Lab., Upton, NY 
(USA)). 1984. Contract AC02-76CH00016. 26p. (CONF- 
840617—6). NTIS, PC A03/MF A01; GPO Dep. Order 
Number DE84015719. 

From 12. DOE surface science/SUBWOG - 7. SUBWOG - 
12B technical exchange meeting; Oak Ridge, TN, USA (11 Jun 
1984). 

The LaNis/H2/undecane system obeys Henry’s Law, P/sub 
H2/=N/sub H2/K/sub H/, where N/sub He/ is the He mol frac- 
tion. K/sub H/ varies with the temperature according to InK/sub 
H/ (atm) = 455/T+5.69. The relative partial molal heat of solu- 
tion, AH/sub H2/, is 3.8 kJ (mol He)". The absorption rate of He 
in undecane was found to obey a first-order kinetic equation, dH2/ 

= k/sub s/(a”-a). The rate limiting process for the absorption of 
He by a suspension of LaNisH/sub x/ in n-undecane was found to 
be the dissolution of hydrogen in the solvent. A general rate equa- 
tion for such suspensions was developed, i.e., dH2/dt = 1/2 k/sub 
s/(a”-a’), where dH2/dt is the rate of uptake of He by the entire 
system in mols H2/second, k/sub s/ is the rate constant for the ab- 
sorption of Hz by the solvent. (a”-a’) represents a thermodynamic 
driving force which is determined by the equilibrium solubility of 
He in the solvent and the equilibrium absorption plateau pressure of 
the solid. The rate equation holds to ~ 90% of complete reaction. 
Within this limit it can be shown that a, the He activity in the sol- 
vent, is constant and equal to (a” +a’)/2. In effect the metal hydride 
acts as a hydrogen sink which governs the He activity in the sol- 
vent. This fact can be exploited to readily determine kinetic param- 
eters of the dissolution of hydrogen in n-undecane or similarly be- 
having solvents where their determination in the absence of the hy- 
dride former may be exceedingly difficult because of the rapidity of 


the reaction and low Hp solubility. 
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REFER ALSO TO CITATION(S) 40740, 40741 


39799 (CONF-830807—, pp 86-89) Electronic structure 
of bimetallic and iron/carbon systems pertinent to catalytic 
fuel synthesis. Cooper, B.R.; Montano, P.A.; Ma, C.Q.; 
Vaishnava, P.P.; M.V.; Lee, Y.C. (West Virginia 
Univ., Morgantown). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

We report on a coordinated experimental and theoretical re- 
search program on electronic structure pertinent to Fischer- 
Tropsch synthesis. The systems we have studied are of two types. 
First are bimetallic systems useful for obtaining desirable product 
selectivity. We have focussed our efforts on the nickel/copper and 
ruthenium/copper systems. There is substantial evidence from alloy 
and surface studies that coating group VIII transition metals, such 
as Ni or Ru, with noble metals, such as Cu, changes the effective- 
ness for dehydrogenation and hydrogenolysis processes. The 
second type of system studied has involved iron films, and has in- 
cluded effects with carbonaceous overlayers and sulfur impurities 
under Fischer-Tropsch reaction conditions. A central question in 
Fischer-Tropsch synthesis has been the nature of the active catalyt- 
ic component and the associated question of the form in which 
carbon is present under operating conditions. Our work is directed 
toward answering those questions. 7 references, 8 figures. 


39800 (CONF-830807—, pp 223-226) Synthesis of oxy- 
genates on TiO2-supported rhodium: the effect of surface pa- 
rameters and reaction conditions. Richards, D.G.; Newman, 
J.O.H. (National Coal Board, Stoke Orchard, England). 
1983. NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

One route to chemicals from coal is via the catalytic conver- 
sion of synthesis gas. Rhodium supported on metal oxides has been 
shown to catalyze the formation of hydrocarbons and of oxygen- 
ates from synthesis gas, the product distribution depending on the 
rhodium precursor, the support, the catalyst preparation and the 
synthesis conditions. An investigation aimed at helping to under- 
stand the factors affecting the conversion of synthesis gas into low 
molecular weight hydrocarbons and alcohols was carried out using 
four titanias, one cement and five rhodium compounds. It was con- 
cluded that: (1) No specific selectivity for the synthesis of an indi- 
vidual oxygenate was found using Rh supported on TiO: or TiO2/ 
calcium aluminate; a range of Rh precursors and titanias was tested. 
(2) Temperature-programmed reduction indicated the presence of 
both bulk Rh (weak support interaction) and dispersed Rh (strong 
support interaction) species; the strong support interaction contrib- 
uted to low catalytic activity. 6 references, 2 figures, 1 table. 


39801 (CONF-830807—, pp 229-231) Effect of catalyst 
variables on the synthesis of low molecular weight alkenes by 
tri-iron dodecacarbonyl-derived catalysts. Hughes, I.S.C.; 
Newman, J.O.H. (National Coal Board, Stoke Orchard, 


England). 1983. Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA a Aug 1983). 

In present study, catalysts derived from tri-iron dodecar- 
bonyl, Fes(CO):2, on inorganic oxides were examined for their abili- 


NTIS, PC A99. Order 


ty to synthesize low molecular weight alkenes. It was found that: 
(1) Fe/AbLOs catalysts prepared from Fes(CO):2 have exceptional 
selectivity for the synthesis of Cs+(C, alkenes, but have short life- 
times. (2) Pt, added as an integral promoter or on separate particles, 
leads to a short term increase in activity with retention of selectivi- 
ty. (3) Increase in reaction temperature reduces selectivity to al- 
kenes but increases reactivity and CH, and CO: formation. (4) The 
titania-supported catalysts are slightly less susceptible to deactiva- 
tion than their alumina-supported counterparts. (5) The dehydroxi- 
lated magnesia-supported catalysts are inactive with respect to CO 
hydrogenation. 9 references, 5 figures. 


39802 (CONF-830807—, pp 232-235) Chain limitation in 
the Fischer-Tropsch synthesis via composite catalysts. Yang, 
C.H.; Goodwin, J.G. Jr. (Univ. of Pittsburgh, PA). 1983. 
NTIS, PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

The chemical effect of zeolite components in the composite 
K-Ru catalysts on the modification of catalyst activity and selectivi- 
ty was found to be significant. This effect of increasing C, hydro- 
carbon formation and decreasing the relative rate of chain growth 
above C, carbon number corresponds consistently to the predica- 
tion of non-trivial reaction kinetics for composite F-T catalysis in 
which a-olefins are transformed to secondary hydrocarbon prod- 
ucts and/or the normal chain growth from a-olefin readsorption is 
interrupted. 6 references, 3 figures, 1 table. 


39803 (CONF-830807—, pp 236-239) Fischer Tropsch 
synthesis on supported metal clusters. Hall, M.B.; Meyers, 
G.F. (Texas A and M Univ., College Station). 1983. NTIS, 
PC A99. Order Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

the present work, the presence of residual Co4(CO)/sub 

x/C and Co,(CO)/sub x/CHe cluster species after one F-T cycle 
could account for the shift toward higher molecular weight hydro- 
carbons observed after a second F-T cycle. The observed rate of 
propagation (to termination) for the second cycle has increased by 
a factor of 1.1 or about 9%. The observation that only a moderate 
amount of CH, and trace amounts of C2-C; hydrocarbons are ob- 
served after a second cycle of Hz alone could be explained in two 
ways. First, these products may be due to hydrogenation or residu- 
al cluster carbide or cluster methylene units. Second, these prod- 
ucts could be due to the stoichiometric reduction of coordinated 
CO. Following the same pretreatment as for CoCO)r, 
CHsCCOs3(CO)s shows a higher conversion measured by a greater 
pressure drop in the reactor. The a parameter also appears to be 
somewhat larger. When the cluster is decomposed with powdered 
alumina under Ne only small amounts of CH, and C,H are formed. 
However, the resulting material will convert synthesis gas to Ci-C; 
hydrocarbons. 16 references, 1 figure, 2 tables. 


39804 (CONF-830807—, pp 240-242) Synthesis gas con- 
version to high octane gasoline using a dual reactor unit. Dif- 
fenbach, R.A.; Schehl, R.R.; Fauth, D.J. (Dept. of Energy, 
Pittsburgh, PA). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Coal-derived synthesis gas can be converted to high octane 
gasoline using a number of approaches. If the syngas ratio is suffi- 
ciently high (> 2), the syngas can be converted to methanol, which 
is then converted over a shape-selective zeolite catalyst to gasoline 
using Mobil M-T-G technology (1). If the syngas ratio is low (= 
1), then two different approaches are under study. The first in- 
volves the single step conversion using a hybrid catalyst or a Fisch- 
er-Tropsch (F-T) catalyst with a zeolite catalyst (2). Instead of a 
single reactor unit, a dual reactor unit may be used, consisting of a 
F-T catalyst in the first reactor and a zeolite catalyst in the second 
reactor (3). The dual reactor approach, to be described in this 
paper, has the advantages over the single reactor approach of facile 
regeneration of the zoelite catalyst without affecting the perform- 
ance of the F-T catalyst, as well as the ability to select the opti- 
mum temperature of both the F-T and the zeolite catalysts. 4 refer- 
ences, 3 figures, 1 table. 





39805 (CONF-830960—1) Anaerobic digestion of wood as 
an energy source. Jerger, D.E.; Srivastava, V.J.; 
Chynoweth, D.P. (Institute of Gas Technology, Chicago, 


IL (USA)). 1983. 12p. Institute of Gas Technology, 3424 
South State St., 
TI84901434. 
From Industrial wood energy forum ‘83; Nashville, TN. 
USA (19 Sep 1983). 
The refractory 


Chicago, IL 60616. Order Number 


nature of wood to anaerobic decomposition 
has been attributed to low moisture content, cellulose crystallinity 
and the association between lignin and cellulose. This study investi- 
gated the anaerobic biodegradability of woody biomass under con- 
ventional high-rate and long-term batch digester conditions. It was 
demonstrated in batch bioassay experiments that significant conver- 
sion of select hardwood species could be accomplished following 
reduction to a particle size of approximately 1 mm. These conver- 
sion efficiencies are substantially higher than values reported from 
woody biomass and indicate that the biogasification of wood may 
be technically feasible. Preliminary systems and economic analyses 
indicate that medium Btu gas can be produced for under $3 per 
million Btu via wood digestion when by-product credits are taken 
for lignin. 17 references, 2 figures, 2 tables. 


39806 (CONF-840111—11) Advanced two-phase digestion 
of sewage sludge. Ghosh, S. (Institute of Gas Technology, 
Chicago, IL (USA)). 1984. 21p. Institute of Gas Technolo- 
gy, 3424 South State St., Chicago, IL 60616. Order Number 
1184901430. 

From 8. annual symposium on energy from biomass and 
wastes; Lake Buena Vista, FL, USA (30 Jan 1984). 

This paper describes the deve lopment and operating results 
of a novel configuration of the two-phase digestion concept. The 
two-phase system, comprises two custom-designed upflow digest- 
ers, which were operated in tandem to optimize the liquefying- 
acidification and acetogenesis-methanation reactions. The results are 
based on system operation for more than one year with a high- 
metal-content sewage sludge. During the operating period, the 
system exhibited an increasing methane yield at hydraulic retention 
times (HRT) of less than 6 days. With continuing culture enrich- 
ment and improvements in reactor design, the methane yield in- 
creased from 5 to 6.8 SCF/Ib VS added, and then to 7.7 SCF/Ib 
VS added. This methane yield was about 80% of the theoretical 
methane yield achievable with this sewage sludge--and the highest 
methane yield reported for sludge at this HRT. Operation of the 
novel process configuration was very stable and superior to that of 
conventional single-stage digestion in terms of methane yield, gas 
generation rate, and net energy production. About 75 weight per- 
cent of the organic solids was gasified; this could be the maximum 
attainable feed conversion efficiency for sludge, considering that 
between 75% and 80% of this feed is normally biodegradable. 3 
references, 7 tables. 


39807 (CONF-840293—1) Microbial production of 
energy: gaseous fuels. Ghosh, S. (Institute of Gas Technolo- 
gy, Chicago, IL (USA)). Feb 1984. 60p. Institute of Gas 
Technology, 3424 South State St., Chicago, IL 60616. 
Order Number T184901424. 

From 7. international biotechnology symposium; New Delhi, 
India (19 Feb 1984). 

Although several gaseous fuels could be derived by microbi- 
al fermentation, in the near term it will be economical to produce 
biomethane by anaerobic digestion of readily available heterogene- 
ous feeds that may be obtained free or at low cost. Various wastes 
and biomass species grown in polluted waters are attractive feeds 
for commercial methane production. Biomethane could meet signif- 
icant portions of the energy requirements of a number of countries. 
The conventional digestion-process configurations used for sewage 
sludge digestion were developed to ensure fail-safe maximized 
sludge stabilization, and are not necessarily suitable for maximized 
energy production. Commercial biomethane energy plants must be 
designed to optimize the net methane income production rate. Sep- 
arate process designs are needed to effect optimized conversion of 
soluble, semisolid and solid feeds. Several approaches to improved 
process designs may be considered. The approaches include devel- 
opment of innovative fermentation modes, application of novel re- 
actor designs, development of cost-effective pre/post-treatment 
techniques for feeds and unconverted residues, use of biostimulants, 
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and development of new microbial strains. The last two approaches 
may not be feasible in the near future. In the near term, the objec- 
tive of economical biomethane production at short HRT’s and high 
loadings may be realized by applying new fermentation modes, 
such as two-phase digestion, and by utilizing new reactor designs, 
such as upflow digesters, the packed-bed reactors, plug-flow digest- 
ers, biodisc reactors, and others. The two-phase process has exhibit- 
ed the highest reported methane yields from several soluble and 
particulate feeds and holos considerable commercialization poten- 
tial. A number of new biomethanation processes have been proven 
feasible within the last decade by pilot- and commercial-scale appli- 
cation. 95 references, 14 figures, 12 tables. 


39808 (CONF-8406159—1) Solid-phase methane fermen- 
tation of solid wastes. Ghosh, S. (Institute of Gas Technolo- 
gy, Chicago, IL (USA)). 1984. 12p. Institute of Gas Tech- 
nology, 3424 South State St., Chicago, IL 60616. Order 
Number T184901425. 

From 11. ASME national waste processing conference; Or- 
lando, FL, USA (3 Jun 1984). 

This paper presents the development of a novel solid-phase 
methane fermentation process involving acidic bioleachate produc- 
tion from an organic bed and biomethanation of the bed-liquefac- 
tion products in an external methane digester. Process operation 
with municipal solid waste showed that about 81% of the biode- 
gradable volatile solids (VS) could be stabilized during three 
months of batch operation to afford a methane yield of 0.21 std m*/ 
kg VS added under ambient (~ 25°C) conditions; this compares fa- 
vorably with an ultimate mesophilic (35°C) methane yield of 0.26 
std m*/kg VS added. 8 references, 5 figures. 


39809 (DOE/CS/20038—T13) RefCOM research 
project. Monthly technical report, July 1984. Mooij, H.P. 
(Waste Management, Inc., Pompano Beach, FL (USA)). 23 
Jul 1984. Contract AC02-76CS20038. 23p. NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. Order Number DE84015915. 
Portions are illegible in microfiche products. 
Data are presented depicting the July statistics for the oper- 


-ation of digesters 1 and 2 of the RefCOM garbage to gas project in 


Pompano Beach, Florida. In addition, data on the analysis of solid 
and liquid effluents are tabulated. (DMC) 


39810 (DOE/ER/10673—T3) Metallacarboranes struc- 
turally for the reduction of carbon monoxide. 
Hawthorne, M.F. (California Univ., Los Angeles (USA). 
Dept. of Chemistry and Biochemistry). 1984. Contract 
AT03-80ER 10673. 28p. NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. Order Number DE84015379. 

Portions are illegible in microfiche products. 

The research has involved the development and evaluation 
of various metallacarborane complexes as homogeneous catalysts 
for the transformation of carbon monoxide into useful chemical 
products. In particular, preliminary results are reported in several 
areas of primary interest: (1) the evaluation of the activity of cer- 
tain rhoda- and ruthenacarborane complexes as catalyst precursors 
for the water gas shift reaction; (2) the synthesis of heterobimetallic 
metallacarboranes which possess both early and late transition 
metal vertices; and (3) the preparation of a series of rhodacarborane 
complexes which have potential for use in catalysis. 


39811 (DOE/PC/40077—T1) Liquid hydrocarbon fuels 
from syngas. Ninth quarterly March-May 1983. 
(Union Carbide Corp., Tarrytown, NY (USA). Tarrytown 
Technical Center). 1983. Contract AC22-81PC40077. 284p. 
NTIS MF A011; 2; GPO Dep. Order Number DE84015943. 

Microfiche only, copy does not permit paper copy reproduc- 
tion. 

The five iron catalysts reported were all promoted with po- 
tassium. The most promising results were obtained with the catalyst 
containing UCC-111 (Appendix B, Run 10225-3). In earlier studies 
UCC-111 alone had been found to be a poor Task 1 catalyst for 
oligomerizing propylene. Physically combined with potassium-pro- 
moted iron, however, it proved surprisingly effective as a syngas 
catalyst in Task 2. It produced straight-chain olefinic hydrocarbons, 
as a normal Fischer-Tropsch catalyst does, but unlike the normal 
Fischer-Tropsch catalyst, it may also have isomerized the carbon- 
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carbon double bond. Transfer of the double bond from the usual 
Position 1, typical for Fischer-Tropsch products, to an interior po- 
sition, should not only lower the pour point of the liquid product, 
but it should raise its octane number as well. Four of the six cobalt 
catalysts reported this quarter were promoted with either thorium 
or thorium and potassium. All six were synthesized by the precipi- 
tate-slurry method, with either LZ-105-6, LZ-Y-82, UCC-101 or 
UCC-107 as the Molecular Sieve component. The test results for 
most of these catalysts indicate that cobalt is more effective than 
iron in producing a high yield of motor fuels. This increase in 
motor fuel yield was due primarily to a higher yield of diesel oil, 
with the gasoline yield remaining approximately the same as for the 
iron catalysts. This increased diesel oil yield, as well as an increased 
methane yield, was balanced against a decreased C2-C, yield. The 
yields of the heavy fractions for both metal catalysts remained rela- 
tively low. 


39812 (DOE/PC/40077—T3) Liquid hydrocarbon fuels 
from syngas. Seventh quarterly report, September-November 
1982. (Union Carbide Corp., Tarrytown, NY (USA). Tarry- 
town Technical Center). 1982. Contract AC22-81PC40077. 
210p. NTIS MF AOl; 2; GPO Dep. Order Number 
DE84015958. 

Microfiche only, copy does not permit paper copy reproduc- 


The LZ-105-6, a medium pore molecular sieve, similar in 
structure to ZSM-5, is the most active catalyst we have tested so 
far for the conversion of propylene. At optimal conditions, it con- 
verted 90% of the feed versus 63% found with UCC-104. Howev- 
er, the test carried out in the Berty reactor showed that this cata- 
lyst has inferior selectivity to C;* (89%) relative to UCC-104 
(96%). The lower Cs* yield with LZ-105 follows from the in- 
creased conversion of the propylene to saturated C3-C, hydrocar- 
bons. A Task 2 catalyst was prepared by the physical mixture of 
the reference Fischer-Tropsch catalyst used above and the large 
pore UCC-101. This catalyst, in contrast to the reference catalyst, 
did not produce the excess Czo* products. Here, the hydrocarbons 
were isomerized and the pour points of all condensed samples were 
below room temperature. Conditions were adjusted to obtain excel- 
lent selectivity to gasoline, 50 wt. %, and total motor fuel, 70 wt. 
%. The high selectivity was achieved with this catalyst, however, 
at a relatively low activity level. Importantly, the product distribu- 
tion of two runs showed signs of a carbon number cut off (shape 
selective effect). Thus, this experiment demonstrated the efficiency 
of UCC-101 as SSC component in that it isomerized the hydrocar- 
bons formed on the MC resulting in substantial improvement of the 
motor fuel products, and it also seemed to show a cut-off at the end 
of the motor fuel boiling range (Cxo). 


39813 (DOE/PC/40077—T4) Liquid hydrocarbon fuels 
from syngas. Second annual report, March 1982-February 
1983. (Union Carbide Corp., Tarrytown, NY (USA). Tarry- 
town Technical Center). 1983. Contract AC22-81PC40077. 
280p. NTIS MF A0Ol; 2; GPO Dep. Order Number 
DE84015957. 

Microfiche only, copy does not permit paper copy reproduc- 
tion. 

Initial Task 1 tests used methanol as the feed. It was found 
that catalysts of interest tended to make highly methylated aromat- 
ics in the Berty reactor. Although a simulated distillation showed 
that these products boiled in the gasoline and diesel range, most 
were solid at room temperature. Aromatic products frequently are 
desirable constituents of gasoline, but highly methylated aromatics 
which precipitate at the concentrations found are undesirable. Since 
small olefins are products and intermediates in reactions over Fisch- 
er-Tropsch catalysts, propylene was chosen as feedstock to replace 
methanol. Catalysts for syngas feed (task 2) have a metal compo- 
nent (MC) and a shape-selective component (SSC). Four techniques 
have been used in synthesizing our bi-functional catalysts. The data 
presented show that catalysts and conditions have been found 
which enable converting 1:1 H2/CO syngas feed at reasonable con- 
versions in one step to motor fuel range products with quite accept- 
able selectivity to C;* products. Two effects should be noted. The 
molecular sieves used reduced the high boiling (wax) component of 
the product as compared to physical mixture with the relatively 
inert a-alumina. Also the quality of the gasoline range product with 
the molecular sieve is much better than with the F-T type catalyst. 


39814 (DOE/PC/40077—T5) Liquid hydrocarbon fuels 
from syngas. Tenth quarterly report, June-August 1983. 
(Union Carbide Corp., Tarrytown, NY (USA). Tarrytown 
Technical Center). 1983. Contract AC22-81PC40077. 357p. 
NTIS, PC A16/MF A0Ol; 1; GPO Dep. Order Number 
DE84015942. 

Portions are illegible in microfiche products. 

Twelve catalyst test runs were made; ten of these rens used 
catalysts that contained cobalt as the metal component, while the 
remaining two runs used catalysts that contained iron as the metal 
component. Five of the ten cobalt catalyst test runs were made 
with the catalysts containing one of two different shape selective 
components (UCC-101 and UCC-108) at two different metal com- 
ponent: shape selective component ratios (1:1 and 3:14). The re- 
maining five cobalt catalyst test runs were made with the catalysts 
containing different additives incorporated into the cobalt. The five 
cobalt catalyst test runs using catalysts with different additives 
showed that these additives had pronounced effects on the cata- 
lysts’ activity, selectivity, and stability. The most outstanding effect 
was realized with the additive used in the Run 9 catalyst. This ad- 
ditive greatly improved the stability of the catalyst. While having 
the same initial activity of an additive-free catalyst, its deactivation 
rate was Only one fourth of that of the additive-free catalyst. Futh- 
ermore, this additive improved the quality of the hydrocarbon 
product, which had a high, stable yield of olefins, and, unlike the 
product of any other cobalt/UCC-101 catalyst, was free of suspend- 
ed wax. This lack of suspended wax resulted in jet fuel and diesel 
oil fractions that had substantially lower pour points than did the 
fractions produced from an additive-free catalyst. 


39815 (DOE/PC/40077—T6) Liquid hydrocarbon fuels 
from syngas. Eleventh quarterly report, September-November 
1983. (Union Carbide Corp., Tarrytown, NY (USA). Tarry- 
town Technical Center). 1983. Contract AC22-81PC40077. 
315p. NTIS, PC Ai4; 3; GPO Dep. Order Number 
DE84015941. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The major part of this report is Appendix A, which contains 
detailed results of 12 runs with different catalysts. The results are 
very informative. The series of additives for cobalt catalysts has 
yielded another important modifier of cobalt activity. The chemis- 
try of a previously identified additive was further explored in com- 
bination with a different shape selective component. The alternate 
means of combining the metal component and the shape selective 
component had dramatic effects on the stability and product distri- 
bution of the catalyst. Runs with the reference catalyst containing 
a-Al,Os pointed out the great changes in selectivity possible with 
slight temperature changes. Even the poor catalysts contributed to 
the understanding of cobalt Fischer-Tropsch catalysts. The low 
percentage of additive Xs used in Catalyst 4 had a large effect on 
the catalyst’s stability and final product distribution. The major dis- 
advantage of most cobalt Fischer-Tropsch catalysts is excessive 
methane production. This additive reduced the methane yield sig- 
nificantly and also increased the yield of olefins significantly. A cat- 
alyst with enhanced properties was produced when the metal com- 
ponent and the shape selective component were put in more inti- 
mate contact as is shown in the results from Runs 7 and 8. The cat- 
alyst had extraordinary stability in both syngas conversion and 
product distribution. There was a slight deactivation during the 
first 140 hours on stream, but it was rock steady thereafter. Forma- 
tion of the catalyst as 1/16-inch extrudates increased the catalyst’s 
initial activity, especially the water gas shift activity. This method 
of formulation appears to be an outstanding way to combine a 
cobalt metal component and a shape selective component. 


39816 (DOE/PC/51261—T1) Study of Fischer-Tropsch 
model compounds reacting over ZSM-5. Riley, M.G. (Texas 
A and M Univ., College Station (USA)). Aug 1984. Con- 
tract FG22-82PC51261. 94p. NTIS, PC A0OS5/MF AOI; 1; 
GPO Dep. Order Number DE84015698. 

Portions are illegible in microfiche products; Thesis. 

The decomposition of three Fischer-Tropsch model com- 
pounds (i-decanol, decanal, and n-heptane) over ZSM-S5 catalysts 
ion exchanged with nickel, zinc, and hydrogen was studied. The 
mechanisms of decomposition and the reaction kinetics of the 





model compounds were investigated as well as how exchanging the 
ZSM-5 with different cations affected the mechanisms, kinetics, and 
product distribution. The mechanism for 1-decanol decomposition 
was found to be formation of di-n-decyl ether, which then dehy- 
drated to form 1-decene. Decanal was seen to decompose by three 
different mecanisms: Aldol condensation, cleavage of CO to form 
n-nonane, and reduction to 1-decanol. Heptane was seen to follow 
classical carbonium ion chemistry. First order rate constants and 
activation energies were calculated for n-heptane/Ni-ZSM-5, 1-de- 
canol/Ni-ZSM-5, 1-decanol/H-ZSM-5, decanal/Ni-ZSM-5, and 
decanal/H-ZSM-S. The activation energies for decomposition were 
found to be 21 +- 4 Kcal/gmole for 1-decanol to 1-decene; 32 +- 
3 Kcal/gmole for n-heptane; and 15 +- 3 Kcal/gmole on Ni-ZSM- 
5 and 21 +- 1 Kcal/gmole on H-ZSM-5 for decanal decomposing 
to n-nonane and CO. H-ZSM-5 was determined to be the most 
active catalyst of the three tested for decomposition of oxygenates. 
N-ZSM-5 was the most effective catalyst in the cracking of n-hep- 
tane. Due to its superior ability to decompose oxygenates, H-ZSM- 
5 appears to be the best choice for a Fischer-Tropsch liquid up- 
grading catalyst. For Fischer-Tropsch liquids with high linear 
alkane contents a small amount of nickel or other dehy i 
catalyst added to the H-ZSM-5 would probably prove beneficial. 26 
references, 12 figures, 8 tables. 


39817 (DOE/PC/60795—3) Characterization of iron 
catalysts for Fischer-Tropsch synthesis. Technical progress 
report, April 1, 1984-June 30, 1984, (Northwestern Univ., 
Evanston, IL (USA). Dept. of Chemistry). 1984. Contract 
FG22-83PC60795. 3p. NTIS, PC A02/MF A01; GPO Dep. 
Order Number DE84015664. 

A primary objective of this project is to characterize the 
stable, active surface formed on supported iron catalysts during 
Fischer-Tropsch synthesis. The first phase of the research, charac- 
terization of reference iron compounds by x-ray photoelectron and 
Auger electron spectroscopy, has been completed. Iron core-level, 
Auger, and valence band spectra have been measured for clean 
metal foils, reduced metal powders, bulk FesOQ, and a-Fe,Os pow- 
ders, oxide overlayers on metal foils, and carbided (chi-FesC2) 
metal powders and foils. Efforts during this reporting period fo- 
cused on the in situ preparation and characterization of iron car- 
bides. Carbide powders were prepared by reducing a-Fe:Os; 
powder in flowing hydrogen at 400°C, followed by carburization in 
either ethylene or a 3:1 H2/CO mixture at 250 to 275°C. Following 
characterization in the electron spectrometer, the samples were ana- 
lyzed by Moessbauer effect spectroscopy to determine the extent 
and types of bulk carbide phases formed. Preliminary experiments 
indicated that the rate of carburization in ethylene were significant- 
ly slower than in the H2/CO mixture. Samples carbided in ethylene 
were pre-carbided prior to introduction into the spectrometer, to 
minimize the time required for in situ carburization. 


39818 (DOE/R0/01275—T1) Methane recovery project. 
Final report. (Coeur d'Alene, City of, ID (USA)). 23 May 
1983. Contract FG48-81R001275. 21p. NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84015670. 

Portions are ille ible in microfiche products. 

The Coeur d'Alene landfill gas recovery system produces 
approximately 57,000 ft* of methane per day. This rate of gas pro- 
duction shows no significant seasonal variation. With a four hour 
per day withdrawal of gas, the gas composition is approximately 
22% methane, 24% carbon dioxide, and 54% air. The landfill gas 
can be readily used for space heating or firing a boiler. Generation 
of electricity was considered, but is not recommended because of 
technical difficulties and the high capital cost. A phased approach 
to gas utilization is recommended as follows: (1) This fall install gas 
lines to the buildings on site for space heating. (2) Next spring in- 
stall a gas line to a near site commercial user to substitute for natu- 
ral gas. (3) After one year evaluate system performance and consid- 
er expansion of the system to other natural gas users. 7 references, 
2 figures, 1 table. 


39819 (NP—4901350) Development of small-scale gasifi- 
ers for irrigation purpose in India, February 18, 1982-July 7, 
1983. Damour, V.; Damour, M.S. (Tata Energy Research 
Inst., Bombay (India). Documentation Centre). 1983. 95p. 
NTIS (US Sales Only), PC AO5/MF A0O1. Order Number 
DE84901350. 
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Portions are illegible in microfiche products. 

Research on alternate sources of energy for agriculture in 
India has revealed the high potential of biomass, and created new 
interest for gasification of biomaterials for motive power. At Jyoti 
Solar Energy Institute (JSED), it was possible to develop a 5 HP 
wood-based gasifier pumpset prototype running on 80% woodgas 
and 20% diesel, for irrigation purpose. The complete technical doc- 
umentation of the development work is given in this report. Devel- 
opment of such gasifier-pumping units will involve a five to seven 
years program consisting of long run test of reliability on field im- 
plantation units. Special attention will be paid to energy plantations, 
and to an economic feasibility study. 7 figures. 


39820 (NP—4901566) Research on gasification 

in a plasma pyrolysis unit. tion Canada Ltd., Ottawa, 
Ontario). Jan 1984. 126p. NTIS (US Sales Only), PC A07/ 
MF AOl1. Order Number DE84901566. 

Portions are illegible in microfiche products. 

The report provides a quick summary of the properties of 
wood waste and its value as an energy source. Various gasification 
techniques are discussed and compared before the actual experi- 
mental work is presented. The experiments are carried out in a 
plasma research facility and, although not completely conclusive, 
they have proven that very good quality gas can be produced. 
Minor equipment addition to the existing set-up should enable pro- 
duction of better quality gas and higher gas yields as well as mini- 
mization of electricity consumption. Plasma gasification, due to its 
simple, versatile controls and capability of producing a good qual- 
ity gas, has proven itself as a very promising new gasification tech- 
nology deserving of an opportunity for further research and devel- 
opment. 5 references, 5 figures, 11 tables. 


39821 (PB—84-169317) Performance and economic feasi- 
bility of a sludge/wastepaper gasifier 

Tchobanoglous, G.; Goss, J.R.; Vi ‘i 

= Davis (USA)). Mar 1984. ‘96n81 NTIS, PC A09/MF 


— in cooperation with California Polytechnic State 
Univ., San Luis Obispo. 

Thermal gasification of densified sludge/wastepaper fuels has 
been shown to be technically feasible for the co-disposal of sludge 
and source-separated wastepaper. The performance and ecunomic 
feasibility of a downdraft packed-bed gasifier system fueled with 
densified sludge/wastepaper and wastepaper fuels has been evaluat- 
ed. To assess the performance of the gasifier, a series of gasifier 
runs was conducted at various air input rates with the use of vari- 
ous densified fuels. Char, a by-product of the gasification process, 
was evaluated as a substitute for powdered activated carbon. The 
performance of a small dual-fuel diesel engine combusting producer 
gas generated from the gasification of densified wastepaper was 
also demonstrated. The cost of sludge disposal in a sludge-waste- 
paper gasification system, using wood chips as an auxiliary fuel was 
found to be competitive with the cost of sludge disposal by landfill- 
ing if the electricity generated by the gasification system can be 
sold at a cost of $0.12/kWh, $0.09/kWh, and $0.85/k/Wh for com- 
munities sizes of 10,000, 30,000, and 50,000 persons respectively. 


39822 (PB—84-191352) Application of the anaerobic 
filter to biogas production from agricultural waste. Final 
report. Colleran, E. (Commission of the European Commu- 
nities, Luxembourg). Jan 1984. 6lp. (EUR—7563-EN). 
NTIS, PC E04/MF E04. 

This project was concerned with the anaerobic digestion of 
liquid and solid agricultural residues. The digester design chosen 
was the anaerobic filter which differs from the conventional design 
in having an inert holding matrix which retains the active biologi- 
cal flora. Flow is upward through the matrix and separation of the 
gaseous products from the liquid effluent occurs at the top of the 
filter column. Laboratory-scale filters were constructed and filled 
with a limestone matrix. In all laboratory filters examined, the bulk 
of the digestion process appeared to be completed within the lower 
10cm of the digester, indicating that the remaining 90cm may be 
largely superfluous. 
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(PB—84-197508) Assessment of energy potential 
from biomass in Louisiana. Final report. Brown, W.H.; Ris- 
troph, D.L.; Dionigi, C.P.; Nghiem, N.P. (Louisiana State 
Univ., Baton Rouge (USA). Center for Energy Studies). 
Dec 1983. 127p. NTIS, PC A07/MF AO1. 

The objective of this project is to identify feasible Louisiana- 
grown biomass crops and residues, to combine these with technical- 
ly and economically feasible conversion processes, and to provide 
integrated biomass energy production systems in Louisiana. Among 
the recommended integrated systems are: cotton gin trash and rice 
hull processing residues used for either direct combustion or meth- 
ane or ethanol production. Steam generation via direct combustion 
is recommended. Hardwood chips are economically feasible despite 
considerable price and supply instability, while high sugar or starch 
content crops are easily converted to ethanol but limited by price. 
Possible breakthroughs in biomass production or in the hydrolysis 
of starch or cellulose substrates may decrease processing costs. 
Recommended areas for future study dealing with production in- 
clude: (1) increase biomass availability and density; (2) increase har- 
vesting, transportation and storage technologies; (3) inexpensive, ef- 
ficient small scale conversion; and (4) better knowledge of the ef- 
fects of removal of residues on soil fertility and erosion and other 
ecosociological impacts. Recommendations that concern conversion 
are: (5) increased understanding of optimal separation and use of 
molecular fractions of lignocellulose; (6) more efficient hydrolysis 
of lignocellulose; (7) better microorganisms for conversion to 
energy; and (8) more efficient technology specific to biomass. 
Twenty-two research topics that would enhance the above recom- 
mendations are proposed. 


39824 (PNL-SA—12258) Bench-scale research in biomass 
direct liquefaction. Elliott, D.C. (Pacific Nortliwest Lab., 
Richland, WA (USA)). May 1984. Contract AC06- 
76RL01830. 25p. (CONF-8405157—3). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84011881. 

From 16. biomass thermochemical conversion contractors 
meeting; Portland, OR, USA (8 May 1984). 

Sortions are illegible in microfiche products. 

This paper reviews the progress made in this project spon- 
sored by the US Department of Energy, Biomass Energy Technol- 
ogy Division including research in two areas, an International 
Energy Agency Cooperative Project on Biomass Liquefaction and 
hydrotreatment studies of biomass-derived liquids. During the past 
year Stage 1 of the cooperative project was completed and the final 
report is to be issued in June. Evaluation of the current research 
ongoing in the participating countries provided a focus on the areas 
of need and continuing cooperation and communication will be 
proposed. Continuing hydrotreating research has provided insights 
into techniques for converting the initial product of biomass lique- 
faction into a mixture of hydrocarbon liquids. This gasoline blend- 
ing stock has been produced from both distillate and whole product 
in the presence of commercially available catalysts and processing 
conditions. 8 references, 4 tables. 


39825 (SERI/STR—231-2291) Study of methanogens by 


genetic techniques. A subcontract progress Baresi, L.; 
Bertani, G. (Jet Propulsion Lab., Pasadena, CA (USA)). Jun 
1984. Contract AC02- 83CH10093. 38p. NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE84013010. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Genetic studies of methanogenic bacteria could lead to 
better exploitation of these organisms in the production of methane 
from biomass. The objective of this study is to develop a workable 
genetic system for these bacteria. We have tried to apply standard 
genetic techniques to these slow growing, strictly anaerobic bacte- 
ria. We have been able to isolate several types of mutants both 
spontaneous and induced. For Methanococcus voltae we have (a) 
established survival curves to ultraviolet light and gamma ray irra- 
diation, (b) isolated by direct selection mutants resistant to bromo- 
ethane-sulfonate and to 5-methyl-tryptophan, and a double mutant 
exhibiting both resistances, (c) isolated after mutagenesis two nutri- 
tional mutants (one requiring histidine and the other requiring ade- 
nine and possibly another factor). For Methanobacterium ther- 
moautotrophicum we have (a) established an ultraviolet light sur- 
vival curve, (b) isolated by direct selection mutants resistant to 
bromo-ethane-sulfonate and to gentamicin. We have developed a 
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routine technique for the purpose of isolating phages capable of in- 
fecting methanogenic bacteria. 10 figures, 1 table. 


39826 Temperature-programmed studies of the adsorption 
of synthesis gas on zirconium dioxide. He, M.Y.; Ekerdt, 
J.G. (Univ. of Texas, Austin). Journal of Catalysis; 87: No. 
1, 238-254(May 1984). 

The adsorption and reaction of CO and He on ZrO2 were 
studied by the temperature-programmed desorption (TPD) and de- 
composition (TPDE) techniques. A distinctive temperature distribu- 
tion pattern was found for multiple TPD and TPDE products of 
the CO/H2/ZrO2 system. Carbonate, bicarbonate, formate, and 
methoxide intermediates were postulated to form from CO and He. 
Carbon dioxide, HCOOH, and CHsOH were also used as chemical 
probes in TPD/TPDE studies to verify both the temperature distri- 
bution patterns and the decomposition patterns of surface interme- 
diates. Labeling experiments were conducted to reveal the role of 
surface OH groups on ZrO2. A mechanism for CO/H2 interaction 
on the surface of ZrO2 is proposed. 


39827 Studies on the reaction of benzene and other hy- 
drocarbons with aluminium trichloride: Effect of catalytically 
activated hy Lai, Y.H.; Benner, L.S.; Vollhardt, 
K.P.C. ent of Chemistry, University of California, 
Berkeley, CA). Fuel; 63: No. 2, 231-238(Feb 1984). 

A detailed analysis of volatile hydrocarbons obtained from 
the reaction of benzene and AlCl; was performed. Several experi- 
ments point to the intermediacy of phenylcyclohexane as a primary 
product '°C-!2C exchange was observed using a 1:1 mixture of 
18C.Hs and 12CsHs. Hydrogenation was predominant when poly- 
benzenoids were reacted with AICls in the presence of PtO2/He. 
Cycloalkanes, however, undergo mainly ring contraction reactions. 


39828 Magnetic and Moessbauer characterization of 
transition metal catalysts supported on aluminosilicates. Os- 
kooie Tabrizi, M.; Lo, C.; Mulay, L.N. (Pennsylvania State 
Univ., University Park). IEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Magnetics; MAG-19: 
No. 5, 30-34(Sep 1983). Contract AC22-79PC10350. 

Decomposition of Fes(CO):2 on a series of mordenites was 
studied by magnetic measurements and Moessbauer spectroscopy. 
Particle size determination for these Fischer-Tropsch catalysts indi- 
cated that the best dispersion can be obtained when the number of 
acid sites in mordenite is maximum. Thermomagnetic measurements 
and Moessbauer spectroscopy suggested that some iron clusters are 
inside the pores of mordenites. The change in the Moessbauer 
isomer shift for Fe/mordenites elucidated that nature of metal-sup- 
port interactions. 5 figures. 


0902 Alcohol Fuels 


REFER ALSO TO CITATION(S) 39800, 39811, 39812, 39813, 39823, 39888, 
40322, 40421, 40427, 41392 


39829 (CONF-830807—, pp 227-228) Effects of metal- 
support interactions on the synthesis of methanol over palladi- 
um, Hicks, R.F.; Yen, Q.; Bell, A.T. (Lawrence Berkeley 
Lab., CA). 1983. NTIS, PC A99. Order Number 
DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Metal-support interactions are wel! known to influence the 
catalytic activity and selectivity of Group VIII metals. The present 
studies were undertaken to establish the effects of such interactions 
on the synthesis of methanol over Pd. Catalysts were prepared by 
reacting either Pd(aCsHs)2 or H2PdCl, with MgO, ZnO, La2Os, y- 
AkOs, SiOz, TiO2, or ZrO2. The activity and selectivity for each 
catalyst was determined at 250 to 300°C and 5 to 25 atm. The He2/ 
CO ratio of the synthesis gas was maintained at 3.0. Products were 
analyzed by gas chromatography. Both the activity and the selec- 
tivity of Pd were affected strongly by the nature of the support. 
The kinetics of methanol and methane synthesis were detemined in 
detail for 2% Pd/SiO. and 2% Pd/La2Os. In the case of methanol 
synthesis, both the activation energy and the exponents on the par- 
tial pressures of H2 and CO were identical for both Pd/SiO. and 





Pd/L2Os. Substantial differences in the kinetics for methane synthe- 
sis were observed on the two catalysts. These observations indicate 
that the active sites for methanol synthesis are the same on Pd/SiO. 
and Pd/La2Os but that the fraction of the total Pd surface sites that 
are active is greater for the latter catalyst. 6 references. 


39830 (DOE/PC/30019—T12) Liquid 
process development unit: installation, operation, and support 
studies. Topical report. Experimental catalyst preparation 
(Air Products and Chemicals, Inc., Allentown, PA 

(USA); Chem Systems, Inc., Tarrytown, NY (USA)). Jan 
1984. Contract AC22-81PC30019. 6lp. NTIS, PC A04/MF 
A01; 1; GPO Dep. Order Number DE84014942. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report details the preparation of 29 catalyst samples 
under DOE contract No. DE-AC22-81PC30019. These were select- 
ed for gas phase activity testing from a total of 70 prepared. Based 
on activity results, three compositions were selected for further 
slurry phase testing in the Chem Systems, Inc. (CSI) laboratories. 
11 references, 5 figures, 7 tables. 


39831 (DOE/PC/40077—T2) Liquid hydrocarbon fuels 
from syngas. Sixth technical progress report, June-August 
1982. (Union Carbide Corp., lone, NY (USA). Engi- 
neering Products Div.). 1982. Contract. AC22-81PC40077. 
132p. NTIS, PC A0O7/MF A0Ol; 1; GPO Dep. Order 
Number DE84015947. 

Portions are illegible in microfiche products. 

Four new aluminophosphate molecular sieves were prepared 
in test quantities. Chemical modification to increase their catalytic 
activity is planned. One of these (unmodified), AlPOQ,-11, was 
tested and found rather inactive for propylene oligomerization. Ap- 
pendix A reports synthesis work on both Task 1 and Task 2 cata- 
lysts. Data from seven tests of propylene oligomerization with sev- 
eral catalysts are reported in Appendix C. Changing from methanol 
to propylene feed eliminated earlier problems associated with the 
solid part of methanol reaction products. Tests with UCC-101, a 
proprietary UCC, large pore molecular sieve of moderate acidity, 
resulted in reaction products having both gasoline and diesel frac- 
tions. Tests with LZ-105-6, similar in properties to Mobil’s ZSM-5, 
resulted in good yield of gasoline range product with very little 
diesel range product. Feeding water along with the propylene and 
hydrogen was found to markedly reduce the rate of deactivation of 
both LZ-105 and UCC-101. Another new UCC proprietary molec- 
ular sieve, UCC-104, was active and very selective for the produc- 
tion of gasoline range hydrocarbons (more than 95% selective to 
Cs*). At low temperatures, the UCC-104 produces less propane 
than the LZ-105-6, i.e., the UCC-104 is more selective to liquid 
product formation than catalysts like ZSM-5. Results of seven Task 
2 tests appear in Appendix C. In four runs the catalysts had reason- 
able activity but were not as selective to liquid products as desired. 


39832 (DOE/PC/50810—T7) Promotion effects on the 
synthesis of higher alcohols. Seventh quarterly report, March 
1984-May 1984. Goodwin, J.G. Jr.; Chuang, S.C. (Pitts- 
burgh Univ., PA (USA). Dept. of Chemical and Petroleum 
Engineering). Jul 1984. Contract FG22-82PC50810. 24p. 
NTIS, PC A02/MF A011; GPO Dep. Order Number 
DE84014949. 

During the seventh quarter, a study of CO hydrogenation 
over alkali-promoted Rh/La2Os catalysts was carried out by addi- 
tion of ethylene to clarify the alkali promotion effect on the specific 
reactions in this synthesis. Conclusions of this study are: the effect 
of alkali promotion on the activity and selectivity for CO hydro- 
genation over Rh/LaeOs is dependent upon the type of alkali pro- 
moter; and the effect of alkali promotion on LagOs can be summa- 
rized as follows: (1) Li-promotion enhances the rate of formation 
and selectivity of C. oxygenated compounds while Cs-promotion 
decreases both; (2) the suppression of hy increases in 
the order: unpromoted < Li < K < Cs; (3) the rate of CH, for- 
mation decreases in the order: unpromoted > Li > K > Cs; and 
(4) the rate of CO conversion to hydrocarbons and oxygenates de- 
creases in the order: Li > unpromoted > K > Cs. 35 references, 1 
figure, 7 tables. 


39833 (DOE/R8/00456—T1) Ethanol production energy 
analysis. Stampe, S.; Chisholm, T.S. (South Dakota State 
Univ., Brookings (USA). Dept. of Agricultural Engineer- 
ing). Jul 1981. Contract FG48-79R800456. 32p. NTIS, PC 
A03/MF A0O1; 1; GPO Dep. Order Number DE84015677. 

Portions are illegible in microfiche products. 

Energy balance is determined for producing 190 proof ethyl 
alcohol from corn by fermentation and distillation. Two types of 
energy balances are analyzed. The first consists of the total energy 
required except solar and the second consists of liquid fuel require- 
ments for producing alcohol. Results of this report are presented in 
four figures. The total energy required to convert corn to 190 proof 
ethanol within the SDSU fuel alcohol research facility is 37,400 Btu 
per anhydrous equivalent gallon of ethanol, an energy balance of 
2.0 to 1. The liquid energy required to convert corn to 190 proof 
ethanol within the SDSU fuel alcohol research facility is 800 Btu 
per anhydrous equivalent gallon of ethanol, an energy balance of 95 
to 1. This is consistent since coal is used as the primary fuel. The 
total energy required to grow corn and convert it to alcohol at 
SDSU is 86,200 Btu per anhydrous equivalent gallon of ethanol, an 
energy balance of 0.88. The liquid energy required to grow corn 
and covert it to alcohol at SDSU is 21,600 Btu per anhydrous 
equivalent gallon of ethanol, an energy balance of 3.5 to 1. 6 refer- 
ences, 3 figures, 4 tables. 


39834 (NP—4901290) Alcohol fuel from Ohio farms. 
Jones, J.D. (Ohio Dept. of Energy, Columbus (USA)). 1984. 
18p. Ohio Dept. of Energy, 30 East Broad St., 34th Floor, 
Columbus, OH 43215. Order Number T184901290. 

This booklet provides an introduction to technical, market- 
ing, and regulatory issues involved in on-farm alcohol fuel produc- 
tion. Discussed are ethanol production provcesses, investment, po- 


39835 (NYSERDA—84-5) Construction of a bacterium to 
convert cellulose to ethanol. Final report. Bellamy, W.D. 
(New York State Coll. of Agriculture and Life Sciences, 
Ithaca (USA)). Mar 1984. 58p. NYSERDA, Two Rockefel- 
ler Plaza, Albany, NY 12223. Order Number T184901639. 
In the strains of thermophilic actinomycetes examined, cello- 
biase (CBase) and Beta-glucosidase (BGSase) were determined to 
be separate enzymes. Both enzymes are induced by cellulose, cello- 
biose and lactose. A number of strains do not utilize lactose. Lac- 
tose does not induce endocellulase (CMCase) in any of the strains 
examined. In all the strains examined, the CBase and BGSase were 
far more heat labile than the extracellular CMCase. The 50% sur- 
vival time at 60°C is as follows: CMCase, 24 hrs; CBase, 10 to 11 
hrs; BGSase, 2 to 5 hrs. The BGSase and CBase of Clostridium 
thermocellum are more heat resistant with 50% survival times: 
BGSase, 14 hrs; CBase, 41 hrs. Whey permeate is an adequate sub- 
strate for a number of strains if supplemented with 0.1% yeast ex- 
tract or biotin and thiamine. It is speculated that whey permeate 
could be used for commercial production of CBase and BGSase. 
All attempts to produce a thermophilic bacillus that was ethanol- 
tolerant and produced high yields of ethanol by induced mutation 
using ultraviolet radiation and N-methyl-N’-nitrosogunidine as mu- 


i screening procedure for selection of high ethanol pro- 
ducing colonies was not found. The screening for low acid produc- 
tion was tedious and time consuming. Because of the failure to find 
or produce a thermophile with high yields of ethanol, and because 
all previous work as reported in the literature also yielded poor re- 
sults, it may be impossible to produce an ethanol-tolerant high 


yielding thermophilic microorganism. The essential proteins may be 
unstable at greater than 7% ethanol at 55 to 66°C. 48 references, 6 
figures, 16 tables. 


39836 (PB—84-165521) Organic wastes for fuel and fer- 
tilizer in developing countries. Golueke, C.G.; Diaz, L.F. 
(United Nations Industrial Development Organization, 
Vienna (Austria)). 18 Feb 1981. 288p. NTIS, PC E12/MF 
E01. 
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Expert report on solid organic waste utilization for fuel and 
fertilizer in developing countries - covers (1) nature of solid waste; 
importance of a sound waste disposal programme; resource recy- 
cling aspects (2) determining quantity and composition of waste 
output (3) use of organic matter as a fertilizer (4) composting (5) 
hydrolysis and single cell protein ethanol production (6) waste as 
an energy source: survey of methods (7) biogasification (8) thermal 
recovery of energy. Statistics, diagrams, bibliographies. 


39837 (PB—84-187962) Testing and evaluation of an al- 
cohol production facility utilizing —— as a feedstock. 
Final report. Kuby, W.; Nackord, S.; Wyss, W. (Acurex 
Corp., Mountain View, "CA (USA). Energy and Environ- 
mental Div.). May 1984. 52p. NTIS, PC A04/MF AO1. 

This study presents the sampling and analysis results for the 
characterization of liquid effluents and solid residuals from a culled 
potato feedstock process for the production of ethanol for use as 
fuel. The facility tested produces approximately 1 million gallons 
per year of ethanol and is located in eastern Idaho. Liquid and solid 
samples were taken throughout the process from the following lo- 
cations: sluice/flume water, chopper product, makeup water, 
cooker product, fermenter product, beer tank, stillage, interim and 
final product, washwater, fuel oil, bath and ‘Sparkle’ bath. Analyti- 
cal results for the ethanol plant effluents include: ethanol and sugar 
content, conventional parameters, metals, cyanide, phenols, nutri- 
ents, oil and grease, priority pollutant organics, and selected pesti- 
cides. The most significant characteristics of concern were the 
BOD and COD levels. 


39838 (PB—84-193614) Cellulose-ethanol commercializa- 
tion. Final report. Kiester, D.F.; Malarkey, N. (United Engi- 
neers and Constructors, Inc., Philadelphia, PA (USA)). Jan 
1984. 44p. NTIS, PC A03/MF AOl1. 

This report provides the status of several technologies for 
the conversion of cellulose to ethanol in terms of commercial readi- 
ness. Technologies receiving the greatest attention were acid hy- 
drolysis and enzyme hydrolysis. Profitability of a cellulose-ethanol 
plant will depend on several factors: availability of a low-cost feed- 
stock, such as wood chips from low-grade forest materials; ability 
to produce and separate clean and marketable co-product streams; 
and how well the plant can utilize commercially available equip- 
ment. The report also describes work done on development of a 
process to increase sugar concentrations through the use of immis- 
cible fluids, and testing of the ethanol potential of cellulose derived 
from municipal solid waste. The conclusion was drawn that if a cel- 
lulose-ethanol plant were to be built in the near future, an acid hy- 
drolysis approach would be more likely to be economically viable 
than an enzyme approach. 


39839 Methanol production by catalytic gasification of 
wood. Brown, M.D.; Baker, E.G.; Mitchell, D.H.; Mudge, 
L.K.; Robertus, R.J. (Pacific Northwest Laboratory, Rich- 
land, WA). pp 85-98 of Technical economics, synfuels and 
coal energy symposium. Dicks, J.B. New York, NY; 
A.S.MLE. (1984). (CONF-831111—). 

From ASME winter annual meeting; Boston, MA, USA (13 
Nov 1983). 

The Pacific Northwest Laboratory, through funding by the 
U.S. DOE, has developed a process to produce methanol from 
wood or other types of biomass by gasification with steam in the 
presence of a catalyst. The methanol yield from this process is 
greater than processes using fixed gasification of wood. The gasifi- 
cation process has been successfully demonstrated in a 25 kg/hr (50 
lb/hr) plant. Operating costs and capital expenditures for plants 
producing between 180 and 1800 MT (100 and 1000 short tons) of 
methanol per day have been determined. In the gasification process, 
dry wood in the form of chips or fines is augered into a heated bed 
of catalyst particles which are fluidized by steam at 700 to 750°C. 
The wood pyrolyzes, producing gases, condensible organic com- 
pounds and char. Char is gasified by steam, producing additional 
hydrogen and carbon monoxide. Condensible organic molecules are 
cracked by the catalyst, producing more gas. Essentially all organic 
compounds other than methane are destroyed. The energy for the 
reaction is provided by heat exchangers in the gasifier. This proc- 
essing scheme requires no air separation plant and only minimal 
water treatment facilities. Thus the economics appear promising for 
plants sized for typical wood resources. 
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REFER ALSO TO CITATION(S) 40720 
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REFER ALSO TO CITATION(S) 39823, 40322, 40325, 41155, 41156, 41157, 
41158, 41159, 41160, 41161, 41176, 41524 


39840 (@OE/TA—0016-Vol.3-Pt.1) Portugal and United 
States cooperative energy assessment. Volume 3. Reference 

Part 1. (nano onne National Lab., IL (USA)). 
1981. Contract W-31-109-ENG-38. 134p. NTIS, PC A07/ 
MF AO1; 1; GPO Dep. Order Number DE84015758. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Statistical data on energy production and consumption and 
supporting information were obtained from US Bureau of Mines 
records supplemented by additional data obtained in Portugal. Geo- 
logic descriptions and analysis of known areas and of areas having 
possible future potential have been prepared by the US Geological 
Survey. Portugal lacks sufficient indigenous supplies of organic 
fuels to meet its energy demands, and so must import large quanti- 
ties of petroleum and coal. Approximately 80% of Portugal's elec- 
tric energy is produced by hydroelectric stations; thermal stations 
produce the other 20%. Portugal has produced no crude oil, natu- 
ral gas, or condensate; no resources or reserves in these categories 
are listed for Portugal in the 1976 World Energy Conference 
report. Until the last year or so (1980), no significant onshore petro- 
leum exploration had been done in Portugal since 1963. Production 
of coal in Portugal has declined steadily to the present annual yield 
of about 200,000 metric tons. On the basis of estimates in only three 
coal fields, resources of coal of all ranks in Portugal total at least 76 
million (10°) metric tons. Uranium is mined near Viseu and Guarda 
in the northern part of Portugal; the Nisa mine in east-central Por- 
tugal will begin producing uranium ore in 1985 after installation of 
a processing plant. Portugal produced 95 metric tons of uranium 
oxide (U3Os) from ore stocks in each year from 1972 through 1974; 
production is assumed to have continued at the same rate since 
then. Geothermal energy has not been developed in mainland Por- 
tugal; however, hot springs that may have geothermal energy po- 
tential are known in the Minho district in the northwest. Geother- 
mal energy resources exist in the Azores and a program of evalua- 
tion and exploration with technical assistance from the USGS is 
presently in progress there. 


39841 (DOE/R8/07310—T1) Wood Scrap Project. Final 
report. Beachy, D. (Utah Dept. of Natural Resources and 
Energy, Salt Lake City (USA). Div. of State Lands and 
Forestry). 1983. Contract FG48-81R807310. 160p. NTIS, 
PC A08/MF AOl; 1; GPO Dep. Order Number 
DE84015779. 

Portions are illegible in microfiche products. 

This study investigated Utah's sawmill residue, logging resi- 
due and pinyon-juniper resource for use as an energy resource to 
replace supplement conventional fuels now in use. This was accom- 
plished by analyzing existing and future supplies of wood suitable 
for energy use on a renewable basis and the cost effectiveness of 
using wood as compared to coal, natural gas, and propane. The 
promotion of the use and development of wood as a renewable re- 
source to reduce Utah’s dependency for selected residential, institu- 
tional, commercial, and industrial markets for conventional non-re- 
newable forms of energy is also considered. 84 references, 21 fig- 
ures, 32 tables. 


39842 (NP—4901625) Wood residue biomass energy in 
Georgia. Research report 452. Ames, G.C.W.; Dunavent, 
B.B. (Georgia Univ., Athens (USA). Agricultural Experi- 
ment Station). Mar 1984. 17p. Publications Office, Mail 
Room, 125 Barrow Hall, Univ. of Georgia, Athens, GA 
30602. Order Number T184901625. 

The objectives of this project were: (1) to determine local 
biomass fuel supplies, their prices, and current market distribution 
throughout the Southeast with emphasis on Georgia; (2) to deter- 





mine moisture content, foreign matter and storage characteristics 
which influence combustion efficiency and handling practices of 
sawmill and logging residues and wood chips from different sources 
throughout the state; and (3) to develop a model that can determine 
the least-cost wood fuel mix for potential users based upon demand 
and available supplies. Discussion is presented under the headings: 
Changes in Sawmill Residue Production; Mill Residue Supplies in 
Georgia; Average Residue Prices; Differences in Residue Utiliza- 
tion; Transportation Costs for Wood Residues; Moisture Content; 
and Determination of Delivered Cost of Wood Energy. In this 
demonstration using state-wide averages, softwood bark and 
softwood sawdust were determined to be the least-cost fuels, com- 
pared with other wood residues. Local conditions affecting supply 
and demand may produce different results, and fuel users should 
determine the least-cost fuel for their energy needs. As the demand 
for wood energy increases and supplies of readily available residues 
are already used up, other sources of wood energy may be tapped. 
The Georgia Forestry Commission and private forest management 
companies have encouraged the use of whole-tree chipping to clear 
scrub timberland consisting mainly of low-quality hardwoods prior 
to replanting with a new stand of valuable pine trees. Whole-tree 
chipping of waste pine and scrub hardwood increases the available 
supply of fuel wood chips, reduces erosion compared with other 
methods of land preparation, and encourages land owners to refor- 
est their land, since the cost of replanting may be covered by the 
sale of fuel chips and other products. 6 references. 


39843 (PB—84-191576) Residential wood and coal com- 
bustion. Task 2. Summary of major fuel use projections. Final 
report. Burton, B.; Senzel, A. (Green (Del) Associates, Inc., 
Salem, OR (USA). Environmental Technology Div.). Feb 
1984. 30p. NTIS, PC A03/MF AO1. 

See also PB84-191584. 

This report reviews available studies of scenarios for residen- 
tial wood and coal combustion and gathers together the various 
residential fuel use projections for the next 20 years for coal and 
wood, both on a national and regional basis. These studies show a 
slight increase in wood use and a relatively constant coal use. Pro- 
jections for residential wood and coal combustion are largely de- 
pendent on the cost relative to the conventional fuels, which can 
only be roughly estimated at this time. A major increase in oil 
prices or disruption in oil supplies would have a substantial impact 
on both wood and coal combustion levels. Coal in particular is 
available in relatively large quantities if there is the demand while 
wood is expected to be a supply limited resource, with increasing 
competition for such uses as lumber, particleboard, pulp, and boiler 
fuel. 


39844 (PB—84-195387) Energy from hard- 
woods growing on southern pine sites. Forest Service general 
technical report. Karchesy, J.; Koch, P. (Forest Service, 
New Orleans, LA (USA). Southern Forest Experiment Sta- 
tion). 1979. 64p. NTIS, PC A04/MF AOl1. 

The report describes the ways energy can be obtained from 
wood and the role that wood can play in supplying future energy 
needs. 
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39845 (DOE/R8/07018—T1) Small-scale hydroelectric 
development. Final report. (Montana Dept. of Natural Re- 
sources and Conservation, Helena (USA). Water Resources 
Div.). Nov 1982. Contract FG48-80R807018. 5p. NTIS, PC 
A02/MF AO0l1; 1; GPO Dep. Order Number DE84015414. 
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Portions are illegible in microfiche products. 

The Montana Department of Natural Resources and Conser- 
vation served as a contact point for small-scale hydropower devel- 
opment information. The information provided during this time, 
was based on the Department’s experience with state and federal 
permitting and licensing requirements and the Department's experi- 
ence with hydropower development efforts on the state owned 
water conservation projects. Information was provided in response 
to individual requests and through input to ongoing studies includ- 
ing the National Hydropower Study and the National Conference 
of State Legislatures (NCSL) report on resolution of institutional 
barriers to hydropower development. 


ae (DOE/R8/07237—T1) Small-scale hydroelectric 

er. Final report. (Wyoming Water Development Com- 
pn Cheyenne (USA)). Apr 1983. Contract FG48- 
80R807237. 3ip. NTIS, PC A03/MF AOI; 1; GPO Dep. 
Order Number DE84015413. 

Portions are illegible in microfiche products. 

Feasibility studies for the following hydroelectric projects 
are described briefly: National Fish Hatchery, Cottonwood Irriga- 
tion District, Prairie Dog Irrigation District; Wildwood Irrigation 
District; Shoshone Irrigation District; Wyoming Game and Fish 
Department, and a private hydropower project. (MHR) 


1306 Environmental Aspects 
REFER ALSO TO CITATION(S) 39849, 39850 


39847 (DOE/BP—204) Impacts of water level fluctua- 
tions on kokanee in Flathead Lake. Annual 
progress report, FY 1983. Decker-Hess, J.; McMullin, S.L. 
(Montana Dept. of Fish, Wildlife and Parks, Kalispell 
(USA). Fisheries Research and Special Projects Bureau). 
Nov 1983. Contract AI79-83BP39641. 188p. NTIS, PC 
A09/MF A011; 1; GPO Dep. Order Number DE84016040. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This study documents the extent of kokanee spawning in 
shoreline areas of Flathead Lake and determines the effect of water 
level fluctuations and other factors on spawning, incubation, emer- 
gence and survival. The contribution from on-shore (to depths 6.1 
m below full pool elevation) and offshore spawners (to depths 
greater than 6.1 m below full pool elevation) was also determined. 
Investigation of the influence of groundwater on the reproductive 
success of on and off-shore spawners occurred during the 1982-83 
field season. The goal was to evaluate and document effects of the 
operation of Kerr Dam on kokanee shoreline reproduction in Flat- 
head Lake. 9 references, 46 figures, 16 tables. 


39848 (DOE/BP—253) Smolt condition and timing of ar- 
rival at lower granite reservoir. Annual report, 14 February 
1983-30 September 1983. Scully, R.J.; Buettner, E.; Cum- 
mins, C. (USDOE Bonneville Power Administration, Port- 
land, OR). 1984. 95p. NTIS, PC A05/MF AO0l; 1; GPO 
Dep. Order Number DE84015946. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Migration rate and condition of salmon and steelhead smolts 
in the Salmon and Clearwater Rivers were investigated. Hatchery- 
raised fish were released at various points along the rivers and their 
travel times to the upper end of Granite Reservoir determined. 
Rates of descaling were recorded as an indication of fish condition. 
(ACR). 8 references, 33 figures, 18 tables. 


1307 Power Conversion Systems 


39849 (TVA/PUB—84/66) Streamlined HUB baffles for 
aeration at Norris Dam. Harshbarger, E.D. (Tennessee 
Valley Authority, Knoxville (USA). Div. of Air and Water 
Resources). Jul 1984. 49p. NTIS, PC A03/MF A011. Order 
Number DE84901758. 

Portions are illegible in microfiche products. 
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Streamlined hub baffles were installed and tested as aeration 
devices on both hydro turbines at Norris Dam. The results indicat- 
ed that the baffles can induce significant aeration with only a small 
effect on unit operation. At the most efficient wicket gate opening, 
the airflow/waterflow ratio was about 2.2 to 3.2% which produced 
dissolved oxygen increases in the tailrace on the order of 2.5 to 3.0 
mg/L when the incoming dissolved oxygen concentration was 1 
mg/L or less. The baffles with aeration reduced unit efficiency less 
than 0.5% and reduced unit capacity less than 1 MW. For the final 
design, the baffles were bolted on and could be installed or re- 
moved in one eight-hour period or less. 


39850 (TVA/PUB—84/67) Aeration of Boone Unit 2 dis- 
charges using air blowers, summer and fall of 1983. Harsh- 
barger, E.D. (Tennessee Valley Authority, Knoxville 
(USA). Div. of Air and Water Resources). Mar 1984. 22p. 
NTIS, PC A02/MF AO1. Order Number DE84901759. 

Portions are illegible in microfiche products. 

This project has three identical vertical Francis turbines 
each rated at 34,500 hp at 90-foot net head. Tests conducted in 
1982 using portable compressor-eductor systems on Unit 2 had indi- 
cated that injecting compressed air under the turbine headcover 
could be a suitable method for aeration of the turbine discharges. 
To investigate potential long-term problems of this method of aer- 
ation, both a rotary-lobe type and a centrifugal type compressor 
were installed at the plant to aerate Unit 2 during the summer and 
fall of 1983. Evaluation tests were conducted on August 17, when 
the gross head on the unit was about 120 feet. Each compressor 
supplied 60 to 65 scfs of air over the full range of gate openings 
tested, thus producing total airflows of about 120 to 130 scfs and 
airflow/waterflow ratios from 2.4 to 4.4. Near the most efficient 
operating gate opening (best gate), unit efficiency was lowered 
about 0.8 percentage points when the air was present. Oxygenation 
efficiency near best gate was about 50% which indicates that dis- 
solved oxygen (DO) uptakes on the order of 3 to 4 mg/L would be 
obtained if the incoming DO were 1 mg/L or lower. Power output 
was reduced about 1 MW when air was injected at the maximum 
gate opening of 92%. 
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39851 (EUR—8910-EN) Investigation of the accuracy of 
shading ring corrections applied in the measurement of diffuse 
solar radiation. McWilliams, S. (Commission of the Europe- 
an Communities, Luxembourg. Directorate-General for In- 
formation, Market and Innovation). 1984. 14p. Commission 
of the European Communities, Luxembourg. 

The Diffuse Sky Radiation as measured with a pyranometer 
and shading ring must be corrected to compensate for sky radiation 
cut off by the ring. This correction is generally computed on the 
basis of the geometric area of the sky cut off and assuming isotrop- 
ic sky. This assumption results in values of Dsub(R) which differ 
from the true value Dsub(c) by a factor "k” = Dsub(c)/Dsub(R). 
The frequency distribution of k for the 2-year period was: k = 0.9 
1.0 1.1 1.2 1.3 1.4 1.5 frequency % = 1.58 51.45 32.56 12.30 1.84 
0.22 0.05. There was no significant dependence of k on Solar Ele- 
vation and only a very slight dependence on Solar Declination (d). 
The most significant variations of k are associated with Dsub(R)/G 
and the following equation was found to fit the data closely: k = 
1.1578 - 0.1548 (Dsub(R)/G)* - 0.000143d. When the observed data 
are adjusted by applying the factor k as derived from this formula 
83.47% of the data are brought within +- 5% of the true value and 
96.48% of the data are correct within +- 10%. 
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REFER ALSO TO CITATION(S) 39795, 39796, 39805, 39807, 39819, 39820, 
39821, 39822, 39823, 39824, 39825, 39833, 39834, 39835, 39836, 39837, 39838, 
39839, 39841, 39842, 39844, 40322, 40323, 40324, 40663, 40750, 41391, 41392, 
41406 


39852 (CONF-830483—Vol.2, pp 777-808) Swedish 
straw-oil-mixture project (SOM project). Haag, A. (Swedish 
National Board for Energy Source Development, Malmoe). 
1983. NTIS, PC A99/MF AOl. Order Number 
DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Some 25 tons of straw-oil-mixture (SOM) have been burned 
in a 25 MW hot water boiler. Different test batches with different 
straw/oil ratios have been mixed and burned. The SOM preheating 
temperature has also been varied to determine the change of viscos- 
ity in relation to the temperature of the mixture. An electronic in- 
strument for the determination of oxygen, carbon dioxide and flue 
gas temperature was used during the first tests. Tables are present- 
ed with measured results as well as efficiency values of the SOM 
combustion tests. The definite answer as to how the straw powder 
should be burned will be given sometime in 1983, when combustion 
tests have been evaluated. 20 figures. 


39853 (CONF-840976—2) Time resolved EPR studies of 
radical reactions in organized assemblies - micelles and photo- 
synthetic systems. Thurnauer, M.C. (Argonne National Lab., 
IL (USA)). 1984. Contract W-31-109-ENG-38. 3p. NTIS, 
PC A02/MF A01; GPO Dep. Order Number DE84013429. 

From 22. congress ampere on magnetic resonance and relat- 
ed phenomena; Zurich, Switzerland (10 Sep 1984). 

Time resolved EPR-electron spin echo spectroscopy is used 
to measure directly the dynamics of radical pairs in micelles, pro- 
viding a model for similar studies on photosynthetic systems. 


39854 (DOE/JPL/954527—26/83) Investigation of test 
methods, material properties, and processes for solar cell en- 
capsulants. Twenty-sixth quarterly progress report. Willis, 
P.B.; Baum, B. (Springborn Labs., Inc., Enfield, CT 
(USA)). Nov 1983. Contract NAS-7-100-954527. 23p. NTIS, 
PC A02/MF A01; GPO Dep. Order Number DE84015572. 

Springborn Laboratories, Inc. is engaged in a study of poten- 
tially useful low cost encapsulation materials for the Flat-Plate 
Solar Array Program (FSA) funded by the Department of Energy 
and administered by the Jet Propulsion Laboratory. The goal of the 
program is to identify, test, evaluate and recommend encapsulation 
materials and processes for the fabrication of cost-effective and 
long life solar modules. Of the $18 (1948 $) per square meter allo- 
cated for the encapsulation components aproximately 50% of the 
cost ($9/m? may be taken by the load bearing component. Due to 
the proportionally high cost of this element, lower costing materials 
were investigated. Wood based products were found to be the 
lowest costing structural materials for module construction, howev- 
er, they require protection from rainwater and humidity in order to 
acquire dimensional stability. The cost of a wood product based 
substrate must, therefore, include raw material costs plus the cost of 
additional processing to impart hygroscopic inertness. This protec- 
tion is provided by a two step, or split process in which a flexible 
laminate containing the cell string is prepared, first in a vacuum 
process and then adhesively attached with a back cover film to the 
hardboard in a subsequent step. The additional processing cost is 
calculated to be $3.19 per square meter (1984 $). This additional 
cost component may be acceptable if an expensive load bearing ma- 
terial, such as glass, is replaced with a wood product. Overall 
module manufacturing costs could possibly be reduced by several 
dollars per square meter in large volume operations. 


39855 (DOE/JPL/955567—84/14) Design, analysis and 
test verification of advanced encapsulation systems. Triannual 
report for period ending March 31, 1984, Garcia, A. III. 
(Spectrolab, Inc., Sylmar, CA (USA)). Aug 1984. Contract 
NAS-7-100-955567. 68p. NTIS, PC A04/MF AOl1; 1; GPO 
Dep. Order Number DE84015931. 





Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Investigations into transparent conductive polymers were 
begun. Polypyrrole was electrochemically deposited, but the film 
characteristics were poor. A proprietary polymer material supplied 
by Polaroid was evaluated and showed promise as a readily proces- 
sable material. 


39856 (DOE/JPL/956205—84/7) Development of metal- 
lization process: FSA Project, cell and module formation re- 
search area. technical report No. 6329-24 
for the period March 31, 1984, Garcia, A. III. (Spec- 
trolab, Inc., Sylmar, CA (USA)). Jul 1984. Contract NAS-7- 
100-956205. 22p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
Order Number DE84016144. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

New pastes were evaluated that contained additives to aid in 
the silicon to metallization contact. None were completely success- 
ful. Pastes were evaluated using a heated stage SEM at Microscopy 
Research, Inc. This equipment shows promise for future evalua- 
tions. 


39857 (DOE/JPL/956205—84/8) Development of metal- 
lization process: FSA Project, cell and module formation re- 
search area. Quarterly technical progress report No. 6329-27 
for the period ending June 30, 1984. Garc Garcia, A. III. (Spectro- 
lab, Inc., Sylmar, CA (USA)). Jul 1984. Contract NAS-7- 
100-956205. 16p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
Order Number DE84016145. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

New pastes were evaluated that contained additives to aid in 
the silicon-to-metallization contact. None were completely success- 
ful. A reevaluation of the molybdenum oxide paste and the two- 
step screen printing process was done. This oxide paste did not 
show promise. The two-step process enabled soldering of the cells 
but the cells still had a high series resistance. Pastes are on order 
from a different manufacturer. 


39858 (DOE/JPL/956233—83/2) Silicon sheet with mo- 
lecular beam epitaxy for high solar cells. Final 
technical report, March 22, 1982-April 30, 1984. (California 
Univ., Los Angeles (USA). Dept. of Electrical Engineer- 
ing). 1984. Contract NAS-7-100-956233. 105p. NTIS, PC 
A06/MF A0O1; 1; GPO Dep. Order Number DE84014923. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A two-year program has been carried out for the Jet Propul- 
sion Laboratory in which the UCLA silicon MBE facility has been 
used to attempt to grow silicon solar cells of high efficiency. MBE 
ofers the potential of growing complex and arbitrary doping pro- 
files with 10 A depth resolution. It is the only technique taht can 
readily grow built-in front and back surface fields of any desired 
depth and value in silicon solar cells, or the more complicated pro- 
files needed for a double junction cascade cell, all in silicon, con- 
nected in series by a tunnel junction. Although the dopant control 
required for such structures has been demonstrated in silicon by 
UCLA, crystal quality at the p-n junctions is still too poor to allow 
the other advantages to be exploited. Results from other laborato- 
ries indicate that this problem will soon be overcome. A computer 
analysis of the double cascade all in silicon shows that efficiencies 
can be raised over that of any single silicon cell by 1 or 2%, and 
that open circuit voltage of almost twice that of a single cell should 
be possible. 


39859 (DOE/JPL/956797—01) Excimer laser annealing 
to fabricate low cost solar cells. technical report 
No. 1, 26 March-30 June 1984. (Spire Co Bedford, MA 
(USA)). Jul 1984. Contract NAS-7-100-95 797. 37p. NTIS, 
PC A03/MF A01; GPO Dep. Order Number DE84015511. 
The objective of this research is to show whether or not 
pulsed excimer laser annealing (PELA) of ion-implanted junctions 
is a cost effective replacement for diffused junctions in fabricating 
crystalline silicon solar cells. The preliminary economic analysis 
completed during the first quarter of this program shows that the 
use of PELA to fabricate both the front junction and back surface 
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field (BSF) would cost approximately 35 cents per peak watt (Wp), 
compared to a cost of 15 cents/Wp for diffusion, aluminum BSF 
and an extra cleaning step in the baseline process described by JPL. 
The cost advantage of the PELA process depends on improving 
Gis avenge onli eliinhnay Sem 40 to $6 which would lower 
the overall cost of the module by about 15 cents/Wp. The techni- 
cal goal of this research is to develop an optimized PELA process 
compatible with commercial production, and to demonstrate in- 
creased cell efficiency with sufficient product for adequate statisti- 
cal analysis. During the first quarter of this program an excimer 
laser annealing station was set-up and made operational. The first 
experiment used 248 nm radiation to anneal phosphorus implants in 
the PELA processed cells had overall efficiencies comparable to 
furnace annealed ion implanted controls, and that texture-etched 
material requires lower fluence for annealing than polished silicon. 
Process optimization will be carried out in the second quarter. 


39860 (LBL—18105) Identification, isolation, and se- 
quence of the reaction center protein genes of the —— 
thetic purple bacterium Rhodopseudomonas capsulata. Hearst, 
J.E. (Lawrence Berkeley Lab., CA (USA)). Jul 1984. Con- 
tract AC03-76SF00098. 18. (CONF-840783—1). NTIS, PC 
A02/MF A011; 1; GPO Dep. Order Number DE84016058. 


From 9. international congress on photobiology; Philadel- 
phia, PA, USA (3 Jul 1984). 
Portions‘are illegi 


bacteriochlorophyll molecule and two quinone molecules which ul- 
timately leads to the formation of a hydroquinone. The reduced hy- 
droquinone is then utilized to produce a proton gradient across the 
membrane and ultimately to produce ATP. We have focused our 
interest on the structure of the reaction center in the photosynthetic 
purple bacterium, with the intention 
of establishing a detailed of these first chemical steps 
in the natural fixation of sunlight. The methods used to identify and 
isolate the genes for the three reaction center subunits, L, M, and 
H, in Rps. capsulata are outlined. These genes have then been se- 
quenced, and the sequences analyzed in detail for their similarity 
with sequences of comparable proteins from more advanced photo- 
synthetic bacteria such as Anabena, from algae such as Euglena and 
Chlamydomonas, and from higher plants such as amaranthus, soy- 
bean, tobacco and spinach. Homology was found which has been 
tentatively interpreted to be in the region of quinone binding in all 
of these reaction centers. There is growing optimism that there will 
be substantial structural similarity between the reaction centers of 
the purple bacteria and those of photosystem II in higher plants. 
This conclusion is important because the x-ray crystal structures of 
several of the purple bacteria reaction center complexes are pres- 
ently being worked on and will ultimately be solved. 


39861 ee ate Programme for numerical 
and analytical treatment of solarcell-characteristics. Brun- 
eder, H.; Jakubczyk, G.M.; Krotz, W.; Kuhn, W. (Oesterrei- 
chisches Forschungszentrum Seibersdorf G.m.b. H.). Dec 
1983. 23p. (In German). (OEFZS-PH—374/89). Oesterrei- 
chisches Forschungszentrum Seibersdorf G.m.b.H. 

The programme was a contract work given by HOBEG 
(Hanau, Germany, FR) where a group develops solarcells. It has 
been written for data reduction/reproduction of voltage/current 
characteristics which describe the quality of solarcells experiments 
using a semiempirical model in connection with a least squares fit. 
The programme runs under the RT11-operating system on PDP11- 
computers. Plotting and quality checking is included. 


phase 
man, J.C. (Ecoenergetics, Inc., Vallejo, CA (USA)). Apr 
1980. 6lp. NTIS, PC A04/MF AO1. 
The feasibility of producing commercially valuable polysac- 
microalgal biomass 


charides from was demonstrated. Algal biomass 
with a high polysaccharide content was produced by subjecting 
cultures to short periods of nitrogen limitation without decreasing 
overall biomass production rates. Three different algae were stud- 
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ied-unicellular blue-green alga Synechococcus leopoliensis, fila- 
mentous blue-green alga Spirulina platensis, and a green colonial 
alga, Scenedesmus sp. Batch cultures were grown with varying 
amounts of nitrate to limit nitrogen uptake at various stages in the 
batch growth curve. In the presence of high nitrate concentrations, 
the Synechococcus culture became stationary within four days, 
whereas both Spirulina and Scenedesmus maintained an appreciable 
growth rate and high daily productivities, for at least a week. With 
limiting nitrate concentrations, the cellular content of polysaccha- 
ride (measured as total carbohydrates) increased markedly, from 20- 
25 percent to 70-80 percent in Synechococcus and Spirulina. De- 
pending on the level of nitrate used, onset of nitrogen limitation 
could be set at various culture densities. In all cases, little or no 
inhibition of total biomass production was noted. 


39863 (PB—84-183508) Electrocatalytic reduction of 
lignin to phenolic feedstocks. Koch, V.R. (Covalent Associ- 
ates, Inc., Framingham, MA (USA)). 1982. 25p. NTIS, PC 
A02/MF "AOI. 

Results are presented of research undertaken to demonstrate 
that phenolic compounds can be electrochemically generated from 
the lignin portion of woody biomass. Lignosite was electrochemi- 
cally reduced at two different voltages, in two different solutions. 
In both cases, solid and liquid products were obtained which had 
greatly enhanced phenolic content, as determined by a direct color- 
imetric technique and infrared spectroscopic comparisons. It is 
noted that a polarized electrode is needed to generate phenolics. 
Acetic acid is a reaction product which is probably formed at the 
computer electrode via oxidative fragmentation. It is suggested that 
research be pursued to answer various questions, including: (1) 
How do product yields depend on current yields; (2) Will pro- 
longed electrolysis convert all solids into liquid products; and (3) 
How do economics of an electrochemical reduction process com- 
pare with the direct hydrocracking of lignin. 


39864 (PB—84-191295) Agricultural and forest biomass: 
a source of energy for Europe. Ahner, D.; Farget, M.A. 
(Commission of the European Communities, Luxembourg). 
1983. 298p. (EUR—7937-EN). NTIS, PC E12/MF E12. 

In view of a European energy shortage in the long term, the 
use of biomass as a renewable energy source is assessed and the 
role of agriculture and forestry, both as sources and users, is out- 
lined. A broad bibliographical review and analysis of the matter is 
given and a synopsis of the content of these numerous sources is 
provided. It includes chapters on ways of converting biomass into 
energy and on the novel tool of energy analysis as well as on the 
utilization of biomass. It is claimed that 4 - 5% of Europe’s energy 
needs between now and the year 2000 could be provided in that 
way. The full realization of the potential of biomass, however, de- 
pends on a ‘biomass strategy’, involving the social, economic, and 
political factors studied in the final chapter of the report. 


39865 (PB—84-193986) Biomass and nutrient accumula- 
tion in a cottonwood plantation - the first four years. Forest 
Service research note. Francis, J.K.; Baker, J.B. (Forest 
Service, New Orleans, LA (USA). Southern Forest Experi- 
ment Station). Oct 1981. 6p. NTIS, PC A02/MF AOI. 

For the first 4 years, height increment of an eastern cotton- 
wood plantation on a clayey soil was greatest in the first growing 
season; diameter was greatest in the second growing season; and 
annual production of biomass was greatest in the third year. 


39866 (PB—84-194067) Yield and nutrient removal by 
whole-tree harvest of a young bottomland hardwood stand. 
Forest Service research note. Francis, J.K. (Forest Service, 
New Orleans, LA (USA). Southern Forest Experiment Sta- 
tion). Feb 1984. 6p. NTIS, PC A02/MF AO1. 

The yield and nutrient withdrawal by whole-tree harvest of 
young bottomland hardwoods has heretofore been unknown. In this 
study of intensive harvest, samples of chipped whole trees and soil 
from 16 test plots were analyzed for nutrient content. Eighty-two 
percent of the stems and 59 percent of the dry weight were green 
ash. The balance was divided among a number of other species. 
The annual productivity was comparable to other stands of similar 
age. Soil reserves of the nutrients were found to be high enough to 
sustain intensive harvests for many 11-year rotations. 


39867 (SAND—82-2281) Evaluation of some photovoltaic 
concentrator solar cell-heat sink coupling materials. Beavis, 
L.C. (Sandia National Labs., Albuquerque, NM (USA)). Jul 
1984. Contract AC04-76DP00789. 40p. NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE84016027. 

Portions are illegible i in microfiche products. Original copy 
available until stock is exhausted. 

This report describes the results of a number of measure- 
ments on materials being considered for use as bonding agents be- 
tween concentrator solar cells and the heat sink. The ultrasound 
technique for detecting voids and delamination and some of the re- 
sults of measurements using the technique are described. The ther- 
mal conductivity of candidate semi-rigid bonding agents is also 
summarized. Particle size, material, and bonding agents analyses of 
some of these materials are also described. Finally, results of analy- 
ses of three types of high thermal conductivity greases are given. 


39868 (SERI/CP—231-2341, pp 2-6) Comparative stud- 
ies on the carbohydrate composition of marine macroalgae. 
Mack, R.W. (Jackson State Univ., MS). May 1984. NTIS, 
PC Al11/MF AO1. Order Number DE83012000. 

In Aquatic species program review. Proceedings of the April 
1984 principal investigators meeting. 

The objective of this study is to evaluate carbohydrates from 
macroalgae common to the Gulf of Mexico. This information will 
be used to ascertain the feasibility of fermenting macroalgae to eth- 
anol. To date, an annotated bibliography has been completed and 
various analytical protocols for the extraction, fractionation and 
chemical analyses of carbohydrates are being compared for efficien- 
cy. 2 figures. 


39869 (SERI/CP—231-2341, pp 7-63) Cultural require- 
ments, yields, and light utilization efficiencies of some desert 
saline microalgae. Thomas, W.H.; Seibert, D.L.R.; Alden, 
M.; Eldridge, P. (Univ. of California, San Diego, La Jolla). 
May 1984. NTIS, PC Al1l/MF AOl. Order Number 
DE83012000. 

In Aquatic species program review. Proceedings of the April 
1984 principal investigators meeting. 

Approximately 100 strains of microalgae were isolated from 
saline waters of the deserts of eastern California and western 
Nevada. The growth of 42 strains in artificial media was estimated 
visually. Thirty-one isolates grew well; seven strains showed mod- 
erate growth; and the others grew only poorly. In 6-liter mass cul- 
tures, roughly calculated yields of 9 isolates ranged from 11.5 to 
45.8 gm dry weight m~? day“! using either nitrate or urea as nitro- 
gen sources. Most cultures did not grow on ammonium at the high 
PH levels of these media. Depending on the species tested, eight of 
these algae grew at temperatures ranging from 11 to 35°C, but best 
growth was at 20 to 25°C. Since the algae were isolated from 
waters of varying salinity, they also had varying salinity require- 
ments, but generally grew best at the salinity prevailing in the 
waters from which they were taken. They grew poorly in com- 
pletely fresh water. In two experiments testing growth at varying 
light intensities, Ankistrodesmus falcatus and Oocystis pusilla grew 
best at 50 to 60% of the maximum sunlight irradiance reported for 
La Jolla - 225 to 270 cal cm™? day~*. At these light levels the yield 
of Ankistrodesmus was 21.9 gm m~? day~? and that of Oocystis was 
25.7 gm m~? day~ +. Corresponding efficiencies of utilization of light 
in the photosynthetically active spectral range were 4.9% and 
5.7%, respectively. In one experiment to maximize yields of Ankis- 
trodesmus using culture chambers of varying thickness, the yields 
in 5- and 10-cm thick cultures were 18.8 and 26.3 gm m™~? day}, 
respectively. In a second experiment, yields in 5-, 10- and 15-cm 
thick cultures were 41.1, 40.2, and 52.7 gm m~? day~', respectively. 
30 references, 16 figures, 7 tables. 


39870 (SERI/CP—231-2341, pp 64-78) Chemical profile 
of microalgae with emphasis on lipids. Tornabene, T.G. 
(Georgia Inst. of Technology, Atlanta). May 1984. NTIS, 
PC Al11/MF AO1. Order Number DE83012000. 

In Aquatic species program review. Proceedings of the April 
1984 principal investigators meeting. 

This research is directed toward identifying algae that have 
the highest lipid producing capacities. Specific objectives include: 
provide analytical expertise to Aquatic Species Program for mi- 





croalgae evaluation; examine the influence of environmental param- 
eters (nitrogen deficiency and temperature) on lipid production; 
select for clones of test strains having the greatest potential for syn- 
thesizing lipids; and study suspected inhibitors that will block the 
polyisoprenoid pathway and result in the overproduction of isopre- 
noid hydrocarbons and/or alcohols, preferably within the Cs-Cis 
range. 21 references, 12 tables. 


(SERI/CP—231-2341, pp 79-107) 1984 aquatic 
species program review: physiology of oil producing microal- 
gae in response to stress conditions. Lien, S.; Spencer, K.G. 
May 1984. NTIS, PC All/MF A0Ol. Order Number 
DE83012000. 

In Aquatic species program review. Proceedings of the April 
1984 principal investigators meeting. 

The purpose of this experiment is to determine the physio- 
logical and biochemical aspects of the storage lipid accumulation in 
oleaginous algae in order to resolve the dilemma in which massive 
amounts of oil are present only in old, nondividing cells with low 
photosynthetic capacity. The physiological response data of nitro- 
gen deprived Chlorella emphasizes the fact that storage triacylgly- 
cerol synthesis is a stress response phenomenon. The final mass 
yield can be affected by initial nitrate level and by light intensity. 
These conditions do not affect the percentage of lipid formed; how- 
ever, they can affect the duration of post-nitrogen lipid production. 
The rate of total lipid synthesis does not increase upon nitrogen ex- 
haustion. Thus it is likely that the increase in lipid content is the 
result of a decline in the rate of other anabolic functions. The light 
requirement for lipid synthesis along with the declining photosyn- 
thetic rate in light after nitrogen depletion means that there is a lim- 
ited time window during which it is possible to maintain a substan- 
tial rate of lipid synthesis. 13 references, 6 figures. 


39872 (SERI/CP—231-2341, pp 108-131) Optimization 
studies in shallow algal mass culture flumes. Laws, E.A. 
(Univ. of Hawaii, Honolulu). May 1984. NTIS, PC Al1i/ 
MF AO1. Order Number DE83012000. 

In Aquatic species program review. Proceedings of the April 
1984 principal investigators meeting. 

The results obtained to date show that production rates in 
the range 25 to 30 g AFDW m~? d™~' can be achieved in a shallow 
outdoor algal mass culture system without temperature control. 
Production averaging 23 g AFDW m~? d“! was obtained during 
the first two months of 1984. Insolation during these months is gen- 
erally lower than during any other months of the year in Hawaii. If 
comparable photosynthetic efficiencies (7.4%) can be achieved 
throughout the year, then average production rates should be very 
close to 30 g AFDW m~?d~*. Elimination of the need for tempera- 
ture control will greatly improve the economics and energy balance 
of the algal culture system. 30 references, 10 figures, 6 tables. 


39873 (SERI/CP—231-2341, pp 132-149) Cultivation of 
microalgae for liquid fuels. Weissman, J.C. (Microbial Prod- 
ucts, Inc., Fairfield, CA). May 1984. NTIS, PC All/MF 
A01. Order Number DE83012000. 

In Aquatic species program review. Proceedings of the April 
1984 principal investigators meeting. 

Three species of algae cultivated in outdoor ponds failed to 
accumulate lipids under short-term N deficient conditions. Both 
Scenedesmus species doubled carbohydrate content while decreas- 
ing lipid content. Ankistrodesmus grew poorly and failed to fully 
regreen with added N. After 2 days of N depletion, productivity 
declines precipitously, thus induction of lipid must be completed. 
Laboratory cultures of Ankistrodesmus show: EDTA is not re- 
quired for iron availability at moderate production rates; trace 
metals availability in most waters is adequate; nitrate or urea are 
adequate N sources; salinity must exceed 5 ppt; increase in B or F 
had no effect; reduced alkalinity to 5 mM had no effect; productivi- 
ty is similar at pH 7 or cycled between 6.5 to 9.5, constant pH of 
8.7 reduces productivity; media recycling enhances species domi- 
nance; and prolonged semi-batch growth led to deterioration of cul- 
ture. Salinity tolerance of Isochryses galbana. Under low continu- 
ous illumination growth was similar at TDS = 28 and 21 ppt and 
was reduced 35% at 7 ppt. Under a 12 hr diurnal cycle (100 to 150 
Wm?) production was poor even at seawater salinity. Excretion 
products equaled 40% of biomass. Lipid content was 30 to 40% of 
N sufficient biomass and 40 to 60% of N deficient biomass. Natural 
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Scenedesmus formed large clumps; thus sedimentation was high. N- 
starved cultures settled more readily than nonstarved cultures, not 
as quickly as clumped cultures. Ankistrodesmus settled rapidly 
when cells aggregated. 2 figures, 9 tables. 


39874 (SERI/CP—231-2341, pp 152-159) Sa 
SERI: collection and 


research at species 
terization. Barclay, WR. May 1984. NTIS, PC AlL/MF 
A01. Order Number DE83012000. 
In Aquatic species program review. Proceedings of the April 
1984 principal investigators meeting. 

The species collection and screening effort has four main ob- 
jectives. They are: assemble and maintain a set of viable mono-spe- 
cific algal cultures stored under conditions best suited to the main- 
tenance of their original physiological and biochemical characteris- 
tics; develop storage techniques which will help maintain the genet- 
ic variability and physiological adaptability of the species; collect 
single species cultures of microalgae from the arid regions of Colo- 
rado, Utah, and New Mexico for product and performance screen- 
ing, and to develop media which are suitable for their growth; and 
evaluate each of the collected species for their temperature and sa- 
linity tolerances, and quantify growth rates and proximate chemical 
composition for each species over the range of tolerated conditions. 
7 references, 2 figures, 1 table. 


39875 (SERI/CP—231-2341, 
research at SERI: 


pp 160-169) Microalgal 
modulated light 


photobiology. 
Terry, K.L. May 1984. NTIS, PC All/MF AOl1. Order 
Number DE83012000. 


In Aquatic species program review. Proceedings of the April 
1984 principal investigators meeting. 

The research objective is to evaluate the potential for en- 
hanced photosynthetic efficiency through vertical mixing of out- 
door cultures and to provide quantitative estimates of the amount 
and nature of the mixing which is required to achieve this enhance- 
ment. Variables which are expected to affect enhancement include 
the duration of the flash, the duration of the dark period, the wave- 
form of the light modulation, the intensity of the incident light, and 
the temperature of the solution. The first three of these variables 
will be determined by the culture density and the rate of mixing. A 
quantitative understanding of the effects of these variables on pro- 
duction rate is a necessary prerequisite to the engineering of mixing 
regimes in algal systems. Preliminary data suggest that integration 
can be achieved at flash frequencies as low as 0.5 Hz, and that the 
greatest integration can be achieved at these frequencies when the 
relative proportion of the cycle for which the cells are lighted is 
small. In outdoor cultures, cells spend the smallest proportion of 
their time in the lighted zone when the culture is very dense, so 
high culture densities would be required to achieve maximum inte- 
gration. Thus, small values of N~' can only be achieved at the ex- 
pense of increased respiratory losses to the non-illuminated portions 
of the culture. The tradeoff between increased gross photosynthetic 
efficiency and the increased population respiration which is re- 
quired to achieve this efficiency must be taken into consideration in 
choosing the optimum culture density for a given turnover rate. 15 
references, 3 figures. 


39876 (SERI/CP—231-2341, pp 178-183) ane 
technology research at SERI: component development. Hock, 
S.M. May 1984. NTIS, PC All/MF A0l. Order Number 
DE83012000. 


In Aquatic species program review. Proceedings of the April 
1984 principal investigators meeting. 

The objective of this effort is development of components 
for monitoring fully automated outdoor algal cultures. The algal 
test systems will require detailed monitoring of many parameters to 
establish an optimal growth environment and provide for a better 
understanding of their growth requirements. Important parameters 
include: light intensity, temperature, pH, salinity nutrient concentra- 
tion and population density. Thus far, a literature review has begun; 
manufacturers have been consulted on commercially available 
equipment; and design and fabrication of other components have 
been fabricated for laboratory experiments. 3 figures. 
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39877 (SERI/CP—231-2341, pp 184-185) Development 
of outdoor raceway capable of yielding oil-rich halotolerant 
microalgae. Arad, S. (Ben-Gurion Univ. of the Negev, Beer- 
Sheva, Israel). May 1984. NTIS, PC All/MF A0O1. Order 
Number DE83012000. 

In Aquatic species program review. Proceedings of the April 
1984 — investigators meeting. 

The objectives of the pone are to: select lipid-producing 
halotolerant algae; identify facility design and nutrient requirements 
for cultivation of the algae; incorporate design features into an ex- 
isting open raceway; assess the harvesting system; select many spe- 
cies of halotolerant microalgae from Israel and the Mediterranean 
Sea; study optimal conditions for their cultivation; and analyze lipid 
quality and content in selected algae. The literature survey is com- 
pleted. Screening, selecting, and analyzing lipid content of selected 
algae and a study of cultivation and harvesting techniques have 


39878 (SERI/CP—231-2341, pp 186-194) Development 
of outdoor raceway capable of yielding oil-rich halotolerant 
microalgae: identification of oil-rich strains. Ben-Amotz, A. 
(Israel Oceanographic and Limnological Research, Haifa, 
Israel). May 1984. NTIS, PC Al1/MF AOl1. Order Number 
DE83012000. 

In Aquatic species program review. Proceedings of the April 
1984 —— inves' —_— ——-. 

Ten species of unicellular algae from throughout Israel and 
other origins were cultivated under laboratory controlled condi- 
tions. The cultures were harvested semicontinuously with a yield of 
0.4 to 0.5 g organic weight liter~' day". The proximate cellular 
composition of the unicellular algae and of seven Mediterranean 
macroalgae was measured with emphasis on the lipids. Botryococ- 
cus braunii and Nannochloropsis salina grown on low nitrate con- 
centration contained the highest content of lipids, comprising about 
50% of the algal weight. The lipid fraction of the other algae rep- 
resented about 20% of the cellular composition. Aliphatic hydro- 
carbons isolated from the lipid fraction by hexane were found only 
in Botryococcus braunii. Nitrogen deficient Botryococcus braunii, 
Nannochloropsis salina, Isochrysis sp. and high salt cultivated Dun- 
aliella bardawil consisted of relatively high concentrations of neu- 
tral lipids with multiple branched hydrocarbons predominating. 
The possible multiple relationship between photosynthetic carote- 
noid metabolism, environmental control and hydrocarbon biosyn- 
thesis is discussed. 20 references, 1 figure, 4 tables. 


39879 (SERI/CP—231-2341, pp 195-205) Development 
of an outdoor system for production of lipid-rich halotolerant 
microalgae. Richmond, A. (ed.). (Ben-Gurion Univ. of the 
Negev, Sede Boger Campus, Israel). May 1984. NTIS, PC 
A11/MF AO1. Order Number DE83012000. 

In Aquatic species program review. Proceedings of the April 
1984 principal investigators meeting. 

Results of a literature survey suggested 3 possible halotoler- 
ant algae which may be suitable for commercial production of 
lipids. The first alga, Isochrysis gabana, was used in growth optimi- 
zation studies. The factors studied include: temperature, pH, NaCl 
and nutritional studies. Optimization of growth of the second alga, 
Nannochloropsis salina, was also studied. Temperature and pH ef- 
fects, salinity tolerance and maintenance of monocultures were 
studied. Three species of Chlorella in addition to the 2 previous 
algae were tested for high lipid production. 12 figures. 


39880 (SERI/CP—231-2341, pp 206-223) Marine mi- 
croalgae separation and harvesting. Shelef, G.; Sukenik, A.; 
Green, M. (Israel Inst. of Technology, Haifa). May 1984. 
NTIS, PC Al1l/MF AO1. Order Number DE83012000. 

In Aquatic species program review. Proceedings of the April 
1984 principal investigators meeting. 

The first stage of removing most of the free water from algal 
pond suspension is essential as concentrating factors of between 100 
and 300 are attainable at relatively reduced costs. Various tech- 
niques and considerations are shown and discussed in this paper, 
particularly with respect to micro-algae of smaller sizes that cannot 
be removed by vibrating screens and strainers. The attempt to sepa- 
rate marine microalgae by autoflocculation as well as by chemical 
flocculation followed by sedimentation and flotation is emphasized 
since the ionic strength of sea water greatly interferes with chemi- 


cal coagulation and flocculation which have been commonly used 
in the separation of freshwater and wastewater borne microalgae. 
Experiments with other techniques such as ozonization and chlorin- 
ation as well as sand filtration and microstraining are summarized 
and discussed. 8 references, 9 figures, 5 tables. 


39881 (SERI/CP—231-2341, pp 224-237) Analysis and 
evaluation of the economics of microalgal fuel production. 
Hill, A.M. May 1984. NTIS, PC Al1l/MF AOl. Order 
Number DE83012000. 

In Aquatic species program review. Proceedings of the April 
1984 principal investigators meeting. 

The data presented in this paper indicate microalgae to fuel 
technology can be cost competitive with conventional fuels. Re- 
search progress in biological and engineering parameters by 1994 
are projected to produce a lipid oil product at a cost comparable 
with EIA well-head crude petroleum price forecasts. During the 
next fiscal year refinements to this methodology will continue at 
SERI, and a major effect will be initiated to quantitively and quali - 
tatively describe downstream processing and refining of microalgae 
fuel products suitable for end use utilization. 14 references, 9 tables. 


39882 (SERI/SP—211-2350) Five year research plan, 
1984-1988. Photovoltaics: electricity from sunlight. (Solar 
Energy Research Inst., Golden, CO (USA)). May 1984. 
Contract AC02-83CH10093. 18p. NTIS, PC A02/MF AOl1; 
GPO Dep. Order Number DE84013009. 

The Amorphous Silicon Research Project sponsors research 
and development in amorphous silicon photovoltaics technology 
that will result in a technology base from which private enterprise 
can choose options for further development and competitive appli- 
cation in electrical energy markets in the US and abroad. The 
project is based on continuing mutually beneficial partnerships be- 
tween government, industry, and the academic community. The 
two primary research activities are single-junction cells and multi- 
junction, stacked solar cells. The five secondary research activities 
are material deposition rate, alternative material deposition meth- 
ods, light-induced effects, device testing and reliability, and sup- 
porting research. The management plan is summarized. (LEW) 


39883 (SERI/TP—211-2316) DOE/SERI polycrystalline 
thin-film photovoltaic research, Hermann, A.; Zweibel, K.; 
Mitchell, R. (Solar Energy Research Inst., Golden, CO 
(USA)). May 1984. Contract AC02-83CH10093. 8p. 
(CONF-840561—20). NTIS, PC A02/MF AOl; 1; GPO 
Dep. Order Number DE84004516. 

From 17. IEEE photovoltaic specialists conference; Kissim- 
mee, FL, USA (1 May 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This paper presents recent results, status, and future pros- 
pects for the US Department of Energy's (DOE's) Polycrystalline 
Thin Film Photovoltaic program, managed by the Solar Energy 
Research Institute (SERI). The devices being studied most inten- 
sively are heterojunctions based on CulnSe, and on CdTe. Both 
materials have attained over 10% efficiency in polycrystalline form. 
The main emphasis is on CulnSe2, for which Boeing has reported 
an 11%-efficient device (AMI ELH simulation). Important work is 
being done on studies of the composition/electronic properties of 
CulnSe, and its response to post-deposition annealing. In the CdTe 
research, ohmic, stable back-contacting and control of p-type 
doping are being investigated. New efforts to study polycrystalline 
two-junction stacked cells are underway with two-terminal cells (at 
TEC) and with four-terminal cells (at SMU). This preliminary work 
is expected to be expanded, with emphasis on CdTe and other top- 
cell (high-bandgap) materials. These efforts introduce a number of 
new research areas (e.g., transparent ohmic contacts to p-CdTe and 
sub-bandgap light-losses in polycrystalline materials). The aim of 
the program is to produce stable, high-efficiency (15%), thin-film 
cells that can be deposited inexpensively by techniques that are 
scalable to large areas. 





39884 (SERI/TP—211-2345) Hydrogen passivation of 
electrically active defects in crystalline silicon solar cells. 
Milstein, J.B.; Tsuo, Y.S.; Osterwald, C.R.; White, C.W. 
(Solar Energy Research Inst., Golden, CO (USA); Oak 
Ridge National Lab., TN (USA)). Jun 1984. Contract 
AC02-83CH10093. 8p. (CONF-840561—18). NTIS, PC 
A02/MF A011; 1; GPO Dep. Order Number DE84004590. 

From 17. IEEE photovoltaic specialists conference; Kissim- 
mee, FL, USA (1 May 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

We have observed significant improvements in the efficien- 
cies of dendritic web and edge-supported-pulling (ESP) silicon 
sheet solar cells after hydrogen ion beam passivation for a period of 
ten minutes or less. We have studied the effects of the hydrogen 
ion beam treatment with respect to silicon material damage, silicon 
sputter rate, introduction of impurities, and changes in reflectance. 
We have determined that the silicon sputter rate for a constant ion 
beam flux of 0.60 +- 0.05 mA/cm? exhibits a maximum at approxi- 
mately 1400 eV ion beam energy. We have observed that hydrogen 
ion beam treatment can result in a reduced fill factor, which is 
caused by damage to the front metallization of the cell rather than 
by damage to the p-n junction. 


39885 (SERI/TP—211-2347) Research on crystalline sili- 
con solar cells. Milstein, J.B.; Tsuo, Y.S. (Solar Energy Re- 
search Inst., Golden, CO (USA)). Jun 1984. Contract AC02- 
83CH10093. 6p. (CONF-840561—17). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84004591. 

From 17. IEEE photovoltaic specialists conference; Kissim- 
mee, FL, USA (1 May 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Since the 16th IEEE Photovoltaic Specialists Conference, 
the focus of the Crystalline Silicon Solar Cell Task at the Solar 
Energy Research Institute (SERI) has narrowed somewhat. Re- 
sponsibility for silicon material preparation and ribbon growth were 
consolidated at the Jet Propulsion Laboratory (JPL) at the end of 
FY 1983. Five subcontracts were awarded under RFP No. RB-2- 
02090, Research on Basic Understanding of High Efficiency in Sili- 
con Solar Cells. JPL and Oak Ridge National Laboratory are also 
working on high-efficiency solar cell research under SERI subcon- 
tract. Reports of past solar cell improvements have prompted ap- 
preciable interest in the physical, chemical, and electrical transport 
properties of grain boundaries and other electrically active defects. 
Studies to achieve better understanding of the hydrogen passivation 
process are being conducted at various subcontractors, and our in- 
house research continues. This paper presents the results of these 
efforts as well as future directions. 


39886 (SERI/TP—211-2352) Research on photoelectro- 
chemical cells based on CdSe, CdSe/sub 1-x/Te/sub x/ and 
other photoelectrode materials. Wallace, W.L. (Solar Energy 
Research Inst., Golden, CO (USA)). May 1984. Contract 
AC02-83CH10093. Tp. (CONF-840561—19). NTIS, PC 
A02/MF AOl1; 1; GPO Dep. Order Number DE84004527. 

From 17. IEEE photovoltaic specialists conference; Kissim- 
mee, FL, USA (1 May 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Research on electrochemical photovoltaic cells incorporat- 
ing thin film n-CdSe and n-CdSe/sub 1-x/Te/sub x/ photoanodes 
has resulted in efficiencies up to 7.5% using small area electrodes in 
polysulfide electrolytes. Efficiencies close to 10% can be achieved 
using alternate electrolytes in significantly less stable systems. The 
major limitations on the efficiency of II-VI photoelectrochemical 
cells are associated with the open circuit voltage and the fill factor. 
Research on CulnSe, electrochemical photovoltaic cells has result- 
ed in efficiencies up to 11.7% using single crystal n-CulnSe: pho- 
toanodes in aqueous electrolytes. The n-CulnSe. surface and the 
electrolyte have been optimized to produce a highly stable semi- 
conductor/electrolyte junction. A review will also be given on the 
status of photoelectrochemical storage cell research. In situ photoe- 
lectrochemical measurement techniques have been used to probe 
the semiconductor/electrolyte interface and have been used to sup- 
port the characterization of semiconductor materials for solid state 
photovoltaic applications. 
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39887 (SERI/TP—2325) Research directions and 
progress in the SERI advanced high efficiency concept pro- 
gram. Cole, L.A.; Benner, J.P. (Solar Energy Research 
Golden, co (USA)). Jun 1984. Contract AC02- 
83CH10093. 8p. (CONF-840561—15). NTIS, PC A02/MF 
A0l; 1; GPO Sk Order Number DE84004592. 
From 17. IEEE photovoltaic specialists conference; Kissim- 


mee, FL, USA (1 May 1984). 
Portions are illegible in microfiche products. Original copy 


electro-optical properties of gallium arsenide 
(GaAs) and related III-V compounds make this class of semicon- 
ductors an optimum choice for use in very high efficiency solar 
cells. The ability to alloy GaAs with other column III and V ele- 
ments while maintaining the single crystal zincblende structure 
allows the photovoltaic properties to be tailored to specific needs. 
The current understanding and control of the properties of these 
materials is more advanced than for any other semiconductor 
except single crystal silicon. For these reasons, the Advanced High 
Efficiency Concepts Program supports materials research to im- 
prove the properties of III-V semiconductors needed to achieve the 
maximum attainable photovoltaic conversion efficiencies. 


available until stock is exhausted. 
The inherent 


39888 (TVA/OACD—84/3) TVA biomass fuels update 
IL. (National Fertilizer Development Center, Muscle Shoals, 


AL (USA)). 1984. 60p. NTIS, PC A04/MF AO1. Order 
Number DE84901371. 


Bulletin Y-184. 

This report describes the Tennessee Valley Authority's 
(TVA) biomass fuels program. Discussion is presented under the 
headings: Wood Supply and Harvesting; Ethanol from Wood; 
Direct Combustion; Cropland; Energy Crops; Small-scale Conver- 
sion of Agricultural Crops to Ethanol; and the Southeastern Re- 
gional Biomass Energy Program. The purpose of the program is to 
develop information for an integrated system for (1) renewable re- 
source assessments, (2) alternative crop evaluations and manage- 
ment techniques for forestry and agriculture, (3) development of 
conversion technologies, and (4) transfer of technology to firms in- 
terested in commercializing biomass. 14 figures, 8 tables. 


39889 Fluorescence of rhodamine B on semiconductor 
and insulator surfaces: dependence of the quantum yield on 
surface coverage. Liang, Y.; Moy, P.F.; Poole, J.A.; Ponte 
Goncalves, A.M. (Temple Univ., Philadelphia, PA). Journal 
of Physical Chemistry; 88: No. 12, 2451-2455(7 Jun 1984). 
Contract AC02-81ER 10881. 

The fluorescence quantum yield of rhodamine B deposited 
on semiconductor (indium oxide) and insulator (glass) surfaces was 
measured as a function of surface coverage. At high coverage the 
quantum yield is low on both types of surface, but somewhat lower 
on the semiconductor. As the surface coverage approaches zero the 
quantum yield increases by more than one order of magnitude on 
glass; the increase is much smaller on the semiconductor. The re- 
sults are discussed in terms of injection and energy transfer quench- 
ing. 


(Univ. of Virgi Charlottesville). ied of Physical 
Chemistry; 88: No. 11, 2418-2422(24 May 1984). Contract 
FG02-80CS84063. 

Excited-state interactions of tris(a-diimine)ruthenium(I]) 
photosensitizers with Hg** were studied in aqueous nitrate media 
by using luminescence quenching and flash photolysis methods. 
Quenching proceeds via oxidative electron transfer to yield Ru({III) 
and a Hg(I) free radical with high efficiency. Regardless of the ex- 
cited-state reducing power of the photosensitizer, quenching was 
near but below the Marcus diffusion-controlled limit. Dimerization 
of the Hg(I) free radical to give Hg.** competes effectively with 
the diffusion-limited back-electron-transfer reaction of the free radi- 
cal with the Ru(III) species. The back-reaction rate of Hg.** and 
Ru(iII) is much slower and depends on E° (Ru(III/II)). The effi- 
ciency of electron-transferred-product ion is sensitive to E° 
(Ru(II/ID). The mechanism of the oxidation of Hg.** by Ru(IID is 
discussed. 
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Capacitance-voltage technique for the determina- 
tion of carrier concentrations in thin film photoanodes. Blair, 
C.S.; Hess, D.W. (Univ. of California, Berkeley). Journal of 
the Electrochemical Society; 131: 932-934(Apr 1984). 

The metal/insulator semiconductor capacitance-voltage tech- 
nique is seen as advantageous for obtaining semiconductor carrier 
concentrations for thin-film photoanodes. It makes it possible to 
measure semiconductor properties in a way that does not depend 
on the electrolyte. It is noted that the properties of thin-film SiO2 
insulators are well known, and that interactions between the semi- 
conductor and the insulator are less complex and better understood 
than those of a liquid junction. The C-V method can also offer self- 
consistency. At positive bias, for example, the capacitance appropri- 
ate to the insulator film thickness is obtained. What is more, the ca- 
pacitance-voltage data can be analyzed according to specified equa- 
tions in order to calculate two independent values of carrier con- 
centration. These serve as an internal check on the experimental 


technique. 


39892 Production of sugars from wood using high-pres- 
sure hydrogen chloride. Antonoplis, R.A.; Blanch, H.W.; 

Freitas, R.P.; Sciamanna, A.F.; ‘Wilke, CR. (Univ. ‘of Cali- 

fornia, Berkeley). Biotechnology and Bioengineering; 25: No. 
11, 2757-2773(Nov 1983). 

Saturating wood particles with HCl gas under pressure was 
found to be an effective pretreatment prior to subjecting wood to 
dilute acid hydrolysis. Pretreatment is necessary to release sugars 
from wood because of the tight lattice structure of cellulose. The 
HCI gas makes the cellulose more susceptible to subsequent acid 
hydrolysis and the glucose yield is doubled when dilute acid hy- 
drolysis is preceded by HCI saturation at high pressure. The satura- 
tion was most effectively performed in a fluidized bed reactor, with 
pure HCI gas fluidizing an equal volume of ground wood plus inert 
particles. The fluidized bed effectively dissipated the large amount 
of heat released upon HCI absorption into the wood. Batch reaction 
times of 1 h at 315 psia gave glucose yields of 80% and xylose 
yields of 95% after dilute acid hydrolysis. A model was developed 
which proposed gas diffusing through the solid as limiting the reac- 
tion rate and this was found to effectively describe the HCl-wood 
reaction in the fluidized bed. The HCl was found to form a stable 
adduct with the lignin residue in the wood, in a ratio of 3.33 mols 
per mole of lignin monomer. The adduct was broken upon the ad- 
dition of water. (Refs. 20). 


1406 Photovoltaic Power Systems 


39893 (CONF-8409108—1) Microcomputer control of a 
residential photovoltaic power conditioning system. Bose, 
B.K.; Steigerwald, R.L.; Szczesny, P.M. (General Electric 
Co., Schenectady, NY (USA). Corporate Research and De- 
velopment Dept.). 1984. Contract AC04-76DP00789. 25p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. Order Number 
DE84014774. 

From IEEE-IAS meeting; Chicago, IL, USA (30 Sep 1984). 

Portions are illegible in microfiche products. 

Microcomputer- control of a residential photovoltaic 
power conditioning system is described. The microcomputer is re- 
sponsible for array current feedback control, maximum power 
tracking control, array safe zone steering control, phase-locked ref- 
erence wave synthesis, sequencing control, and some diagnostics. 
The control functions are implemented using Intel 8751 single-chip 
microcomputer-based hardware and software. The controller has 
been tested in the laboratory with the prototype power conditioner 
and shows excellent performance. 


39894 (DOE/R0/01289—T1) Photovoltaic system. Final 
project performance Dunn, D.W. (Dunn (Donald 
W.), Coeur d’Alene, ID (USA)). 11 Mar 1983. Contract 
FG48-81R001289. 3p. NTIS, PC A02; 3; GPO Dep. Order 
Number DE84015800. 
Paper copy only, copy does not permit microfiche produc- 


The purpose of the Grant was to: (1) record the amount of 
energy in total ampere hour’s per day for one year in the Coeur D 
Alene area; (2) to explore the angle at which the panels were most 
efficient. The entire photovoltaic system comprised of 12 each 


Arco Solar panels ASI 16-2000; 6 each 500 AH 2 Volt batteries and 
the Arco Controller. 


39895 (DOE/R8/07001—T1) Spotted Wolf Photo Voltaic 
Unit installation. McEwan, J. (Utah Dept. of Transporta- 
tion, Salt Lake City (USA)). Dec 1981. Contract FG48- 
81R807001. 16p. NTIS, PC A02; 3; GPO Dep. Order 
Number DE84015791. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The flashing sign and Photo Voltaic Unit were installed 
Thurday, November 19, 1981 at Rattlesnake Bench near Spotted 
Wolf pass on I-70. A photographic record of that installation is pro- 
vided. 


1408 Ocean Energy Systems 


39896 (PB—84-186147) Geotechnical and geologic design 
considerations for a shelf mounted OTEC (Ocean Thermal 
Energy Conversion) facility. Miller, J.S.; Smith, R.E. (Wood- 
ward-Clyde Consultants, Rockville, MD (USA)). 18 Apr 
1984. 41p. NTIS, PC A03/MF AOI. 

The report presents: anticipated site conditions which would 
affect information requirements; potential foundation schemes used 
to identify key geotechnical parameters; techniques available for ex- 
ploration and site characterization; and geologic and geotechnical 
factors and uncertainties that may be associated with site explora- 
tion and design information. 


1409 Solar Thermal Utilization 
REFER ALSO TO CITATION(S) 39927, 40358, 40359 


39897 (DOE/R8/00443—T1) Retrofitting of the Halfway 
House, Butte, Montana. Final report. Quivik, F. (Butte 
Indian Alcohol Program, MT (USA)). 15 Oct 1980. Con- 
tract FG48-79R800443. 4p. NTIS, PC A02/MF AOl; 1; 
GPO Dep. Order Number DE84015680. 

Portions are illegible in microfiche products. 

The insulation and retrofitting of a Trombe Wall to the exist- 
ing building are described. (MHR) 


39898 (IC—81/97) Modified basin-type solar still. E)- 
Mously, M.K.; El-Ashry, M.Y.; El-Iraqi, M.H. (Internation- 
al Centre for Theoretical Physics, Trieste (Italy)). Jul 1981. 
13p. NTIS (US Sales Only), PC A02/MF AOi. Order 
Number DE84702671. 

A modified basin-type solar still (BTSS) has been developed. 
The new idea introduced is to re-use the latent heat due to conden- 
sation for increasing the temperature of saline water flowing into 
the device. A new term had been introduced in the balance of 
equation of conventional BTSS leading to the increase of the effi- 
ciency. According to the suggested model, a modified BTSS had 
been constructed and tested. It is found that the increase in the effi- 
ciency is about 14%. 


39899 (NP—4770414) Affinity between solar energy in- 
stallations and types of buildings found in concentrated build- 
ing. Gerth, M. (Hannover Univ. (Germany, F.R.)). 19 May 
1981. 225p. (in German). NTIS (US Sales Only), PC A10/ 
MF AOl1. Order Number DE84770414. 

Portions are illegible in microfiche products. 

In the context of the problems of substitution for heating 
energy in residential building, the affinity between decentralised, 
low-temperature solar energy plants and two-storey individual 
homes in concentrated building was investigated. After an analysis 
and the derivation of affinity conditions of typical solar energy 
plant concepts, there followed comparative evaluations on the as- 
pects of solar equipment technology and building design. Finally, 
town planning and the architectural planning for buildings and 
urban design were investigated. As a general conclusion it was es- 
tablished that solar equipment both for water heating and as subsid- 
iary or year-round home heating can already be used in almost all 
buildings in urban planning, particularly because alternative heat 





collectors are available for most solar-energy plant designs. An ex- 
amination of the affinity between solar energy plants and architec- 
tural and town planning showed, however, that intensive develop- 
ment work remains necessary on the heat collectors which affect 
design in order to accommodate the differentiated design require- 
ment for intensive building. 


39900 (PB—84-188507) Residential Solar Heating Dem- 
onstration: final report of the management contractor, 
volume 1: management support activity. Final report. (BE and 
C Engineers, Inc., Tukwila, WA (USA)). Jun 1983. 0121p. 
NTIS, PC A06/MF AOl. 

This report documents the activities, findings, and conclu- 
sions of the management support contractor for HUD’s Residential 
Solar Heating Demonstration program. In response to Public Law 
93-409, the program sought to provide for the growth of residential 
use of solar energy, in both new and retrofit construction, to the 
point where upon the program’s completion, there would be a 
viable, competitive solar industry which could respond to increas- 
ing demand for reliable solar products in the marketplace. The 
report discusses how the program addressed the six main objectives 
that had to be met in reaching this goal. These objectives were to 
encourage industry to develop improved and lower cost equipment, 
to identify the potential institutional barriers to the widespread use 
of solar heating and cooling in residential applications, and to pro- 
vide a data base of technical information about hardware character- 
istics and acceptability. Additional objectives were to provide in- 
dustry and regulatory bodies with some of the experience necessary 
to enable them to continue to use solar energy in residential build- 
ings after the program ended, to identify solar equipment available 
to be incorporated into new dwelling units and retrofitted into ex- 
isting ones, and to demonstrate available solar hardware. Tables, 
figures, photographs, a glossary of solar terminology, a selected 
bibliography, and 16 references are supplied. 


39901 Multi-therm solar-earth house with retreat area - 
design considerations. Newman, J.O.; Godbey, L.C. t. 
of Agriculture, Clemson, SC). pp 109-113 of Energy-e 
cient buildings with earth-shelter protection. Proceedings. 
Boyer, L.L.; Grondzik, W.T.; Sterling, R.L.; Baggs, S.A. 
(eds.). Stillwater, OK; Oklahoma State University (1983). 
(CONF-830835—). 

From Energy efficient buildings with earth shelter protec- 
tion; S —. Australia (1 Aug 1983). 

Rural Housing Research Unit's solar-attic, solar-earth, 
quutinanines provided the features and components incor- 
porated into the innovative multi-therm, solar-earth house described 
in this paper. An evaluation of this house, which has 1000 square 
feet of earth-embanked structure and 800 square feet of solar sun- 
space, considers the relative success of each part of the design. 
Among the design features included in the evaluation are the use of 
vertical glazing, massive construction materials in the sunspace and 
earth-bermed walls, one-way air flow through the storage space, 
multiple channel roof ventilation, and zoned rockbed energy stor- 
age. The article describes several experiments, such as a sliding 
glass interface between the sunspace and house, moisture control of 
the embanked walls, and soil insulation to retard heat loss. 6 refer- 
ences, 4 figures. 


39902 Monitored passive solar heating performance of 
DOE-NSDN buildings in severe U.S. climatic zones. 
Howard, B.D. (Total Alternatives, Silver Spring, mM Pp 
584-589 of Energex ‘82. Curtis, F.A. (ed.). Winnt 

toba; Solar Energy Society of Canada, Inc. (1982). (CONF- 
8208151—Vol.1). 

From ENERGEX '82 - a forum on energy self-reliance: con- 
servation, production and consumption; Regina, Canada (23 Aug 
1982). 

. During the period 1978 through the present, a total of six- 
teen passive and hybrid solar structures were monitored by the U.S. 
Department of Energy - National Solar Data Network (NSDN). 
The buildings consisted of both residential and commercial struc- 
tures which employed most of the common types of passive solar 
techniques and system types. Monitored data from six of the struc- 
tures, five residences and one commercial building, located in the 
more severe climatic regions of the U.S. are compared during the 
1980 - 1981 heating season. Conclusions of this study indicate that 


15 GEOTHERMAL ENERGY 
1502 Geology And Hydrology Of Geothermal Systems 


site planning and solar access as well as good conservation and ap- 
erture movable insulation systems are the primary attributes which 
affect good performance in passive solar buildings with significant 
heating loads. 


1410 Solar Collectors And Concentrators 


39903 Gradient zone boundary control in salt 
solar ponds. Hull, ik. (to Dept. of Energy). US Patent 
4,429,683. 7 Feb 1984. Filed date 29 Sep 1982. vp. 

PAT-APPL-426362. 

A method and apparatus for suppressing zone boundary mi- 
gration in a salt gradient solar pond includes extending perforated 
membranes across the pond at the boundaries, between the convec- 
tive and non-convective zones, the perforations being small enough 
in size to prevent individual turbulence disturbances from penetrat- 
ing the hole, but being large enough to allow easy molecular diffu- 
sion of salt thereby preventing the formation of convective zones in 
the gradient layer. The total area of the perforations is a sizable 
fraction of the membrane area to allow sufficient salt diffusion 
while preventing turbulent entrainment into the gradient zone. 


15 GEOTHERMAL ENERGY 
1501 Resource Status And Assessment 
REFER ALSO TO CITATION(S) 39840, 39914 


1502 Geology And Hydrology Of Geothermal Systems 
REFER ALSO TO CITATION(S) 39913 


39904 (DOE/ET/27111—12, pp 1-31) Structural styles 
of the Wilcox growth-fault trend in Texas: constraints on 

reservoirs. Ewing, T.E.; Anderson, R.G.; Pa- 
dilla y Sanchez, R.; Hubby, K. Jun 1984. NTIS, PC A08/ 
MF AO1. Order Number DE84014511. 

In Consolidation of geologic studies of geopressured geo- 
thermal resources in Texas. 1983 annual report. 

Two major structural styles are identified in the Wilcox 
growth-fault trend of the Texas Gulf Coast. The style in central 
and southeast Texas is characterized by continuous, closely spaced 
growth faults that have little associated rollover despite moderate 
expansion of section and that show little flattening of the fault 
plane with depth. Where the growth-fault trend crosses the Hous- 
ton Diapir Province, growth faults are localized by preexisting salt 
pillows; however, the piercement salt domes formed after the main 
phase of faulting, so the salt tectonics overprints the growth faults. 
In South Texas (south of Live Oak County), a narrow band of 
growth faults having high expansion and moderate rollover lies 
over and downdip of a ridge of deformed, overpressured shale and 
lies updip of a deep Tertiary-filled basin formed by withdrawal of 
overpressured shale. Significant antithetic faulting is associated with 
this band of growth faults. Also in South Texas, the lower Wilcox 
Lobo trend is deformed by highly listric normal faults beneath an 
unconformity that is probably related to Laramide tectonic activity. 
Wilcox sandstone reservoirs are predominantly of high-constructive 
deltaic (distributary-channel and delta-front) origin. This, together 
with close spacing of faults and characteristically low permeabili- 
ties, limits the size of reservoirs. The largest reser- 
voirs may be in interfault areas or in salt- or shale-withdrawal 
basins. 


39905 (DOE/ET/27111—12, pp 43-89) Continuity and 
internal properties of three gulf coast strandplain sandstones: 
their implications for geopressured fluid production. Tyler, 
N.; Ambrose, W.A. Jun 1984. NTIS, PC A08/MF AOl. 
Order Number DE84014511. 

In Consolidation of geologic studies of geopressured geo- 
thermal resources in Texas. 1983 annual report. 

Study of three oil-productive strandplain sandstones in the 
Frio Formation of Matagorda County yields models of prograda- 
tional mud-rich strandplain, composite fluvial/deltaic/strandplain, 
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and transgressed strandplain sandstone reservoirs. These models, 
based on sandstones with relatively abundant well penetrations, 
serve as guides for evaluation of deep geopressured reservoirs. Pro- 

i and transgressed strandplain sandstones (such as parts 
of the Cayce and Carlson reservoirs) are characterized by laterally 
continuous geometries. Internal physical and textural variability 
exerts only a minor influence on production except where crosscut- 
ting fluvial-deltaic systems interrupt the continuity of the sand- 
stones. Component facies of composite fluvial/deltaic/strandplain 
systems (such as the Cayce reservoir) exhibit widely divergent fluid 
migration and production characteristics; fluvial sandstones, insulat- 
ed from adjacent deposits by physical and textural contrasts, act as 
foci for channelized fluid influx. By contrast, the strandplain sand- 
stones are characterized by broad fronts of water influx. Mud-rich 
strandplain (Cornelius) reservoirs are composite bodies with com- 
plex fluid-migration histories. Macroscopic heterogeneity is least in 
simple progradational and transgressed strandplain sandstones. Ex- 
tensive deposits such as these would provide an attractive comple- 
tion target for production of geopressured geothermal energy in 
areas where permeability, temperature, pressure, and structural con- 
straints are satisfied. 


39906 (DOE/ET/27111—12, pp 90-142) Integrated geo- 
= study of the Pleasant Bayou-Chocolate Bayou area, Bra- 

zoria County, Texas: first report. Ewing, T.E.; Light, 
M.P.R.; Tyler, N.; Lombeida, V. Jun 1984. NTIS, PC A08/ 
MF AO1. Order Number DE84014511. 

In Consolidation of geologic studies of geopressured geo- 
thermal resources in Texas. 1983 annual report. 

Drilling and logging of the Pleasant Bayout No. 1 and No. 2 
test wells and the study of their samples, in conjunction with the 
study of data from the Chocolate Bayou oil and gas field, yield the 
most complete picture of a geopressured geothermal aquifer system 
yet obtained for the Texas Gulf Coast. The main geothermal reser- 
voir, the C (Andrau) sandstone, owes its outstanding porosity and 
permeability to initially high porosity caused by deposition in a dis- 
tributary-mouth-bar complex; to enhancement by secondary leach- 
ing by acidic waters migrating through the system; and to preserva- 
tion from late carbonate cementation, perhaps because it is located 
in a thermally immature section. The anomalous maturity profile 
obtained for the test well can be modeled using either today’s geo- 
thermal gradient, modified by cooling of the lower Frio section, or 
anomalously cool past geothermal gradients, modified by warm 
waters in the middle Frio section. Either model indicates a fairly 
late origin for secondary porosity. Examination of errors inherent 
in regional pressure, temperature, and salinity mapping places 
severe limitations on using these maps to detect fluid flow paths in 
the shallow geopressure zone. 


39907 (DOE/ID/12026—T7) Geothermal resources of 
the Laramie, Hanna, and Shirley Basins, Wyoming. Hinckley, 
B.S.; Heasler, H.P. (Wyoming Geological Survey, Laramie 
(USA)). 1984. Contract FC07-79ID12026. 56p. NTIS, PC 
A04/MF AO1; 1; GPO Dep. Order Number DE84016104. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A general discussion of how geothermal resources occur; a 
discussion of the temperatures, distribution, and possible applica- 
tions of geothermal resources in Wyoming and a general descrip- 
tion of the State’s thermal setting; and a discussion of the methods 
used in assessing the geothermal resources are presented. The dis- 
cussion of the geothermal resources of the Laramie, Hanna, and 
Shirley Basins includes material on heat flow and conductive gradi- 
ents, stratigraphy and hydrology, structure and water movement, 
measured temperatures and gradients, areas of anomalous gradient 
(including discussion of the warm spring systems at Alcova and 
Saratoga), temperatures of the Cloverly Formation, and summary 
and conclusions. 23 references, 9 figures, 5 tables. (MHR) 


39908 (NP—4901171) Frio sandstone reservoirs in the 
deep subsurface along the Texas Gulf Coast: their potential 
for production of geopressured geothermal energy. Bebout, 
D.G.; Loucks, R.G.; Gregory, A.R. (Texas Univ., Austin 
(USA). Bureau of Economic Geology). Jan 1983. 117p. 
Bureau of Economic Geology, Univ. of Texas, Austin 
78712. Order Number T184901171. 

Report of Investigations No. 91. 


Detailed geological, geophysical, and engineering studies 
conducted on the Frio Formation have delineated a geothermal test 
well site in the Austin Bayou Prospect which extends over an area 
of 60 square miles. A total of 800 to 900 feet of sandstone will 
occur between the depths of 13,500 and 16,500 feet. At leat 30 per- 
cent of the sand will have core permeabilities of 20 to 60 milli- 
darcys. Temperature at the top of the sandstone section will be 
300°F. Water, produced at a rate of 20,000 to 40,000 barrels per 
day, will probably have to be disposed of by injection into shal- 
lower sandstone reservoirs. More than 10 billion barrels of water 
are in place in these sandstone reservoirs of the Austin Bayou Pros- 
pect; there should be approximately 400 billion cubic feet of meth- 
ane in solution in this water. Only 10 percent of the water and 
methane (1 billion barrels of water and 40 billion cubic feet of 
methane) will be produced without reinjection of the waste water 
into the producing formation. Reservoir simulation studies indicate 
that 90 percent of the methane can be produced with reinjection. 
106 figures. 


39909 Cerro Prieto case history: Use of wireline logs to 
characterize a geothermal reservoir. Halfman, S.E.; Gilreath, 
J.A.; Lippmann, M.J. (Lawrence Berkeley Laboratory). So- 
ciety of Petroleum Engineers of A.I.M.E. (American Institute 
of Mining, Metallurgical and Petroleum Engineers), Paper; 
SPE 12739: 113-122(Apr 1984). (CONF-840495—). 

From Society of Petroleum Engineers California regional 
meeting; Long Beach, CA, USA (11 Apr 1984). 

The Cerro Prieto field, Baja California, Mexico, is located 
about 30 km south of the U.S. border in the Salton Trough, an ac- 
tively developing structural depression filled mainly with Colorado 
River sediments. As part of a multidisciplinary study of this geo- 
thermal system, a comprehensive analysis of the available wireline 
logs was undertaken. It established the physical properties of the 
various sedimentary units; their depositional environment; their hy- 
drothermal alteration; the location, attitude, and displacement of 
faults; and the circulation of the geothermal fluids in the field. Re- 
sistivity, density, sonic, gamma-ray, and spontaneous potential logs 
were used to develop the geologic model of the field and to deter- 
mine the porosity, permeability, alteration, and lateral and vertical 
continuity of the sedimentary layers. Dipmeter logs were used 
mainly to establish the depositional environment of the different 
units. This log-derived information, combined with temperature and 
well completion data, allowed us to establish the circulation of geo- 
thermal fluids through the system. The accuracy of the character- 
ization of the Cerro Prieto geothermal reservoir has been con- 
firmed by the results of recently completed wells. The methodolo- 
gy used and the application of the results to further exploration and 
development of this high-temperature geothermal resource are dis- 
cussed. 


1503 Geothermal Exploration And Exploration 
Technology 


REFER ALSO TO CITATION(S) 39907, 39920 


39910 (DOE/ET/27111—12, pp 33-42) Chemical compo- 
sition of deep formation waters, Texas Gulf Coast. Morton, 
R.A.; Kugler, R.L.; O'Connell, J.F. Jun 1984. NTIS, PC 
A08/MF A0O1. Order Number DE84014511. 

In Consolidation of geologic studies of geopressured geo- 
thermal resources in Texas. 1983 annual report. 

Four hydrochemical subregions previously identified on the 
basis of total dissolved solids and single ion concentrations are sub- 
stantiated with the use of trilinear plots. These plots illustrate the 
proportions of major cations and anions dissolved in formation 
water and allow comparisons of brine composition regardless of 
concentration. The plots also show that mixing of NaCl and CaCl 
brines is common in subregion 3 (Kenedy and Hidalgo Counties). 
Zones of brine mixing occur downdip of the Vicksburg fault zone 
and correspond to sand-rich intervals of the Vicksburg and Frio 
Formations. Sediments within the transition zone (0.465 to 0.7 psi/ 
ft) and highly overpressured sediments (>0.7 psi/ft) both contain 
modern pore waters having intermediate compositions. 





39911 (DOE/ID/12080—T1) Geothermal exploration in 
Trans-Pecos, Texas/New Mexico. Final report. Roy, R.; 
Taylor, B.; Miklas, M.P. Jr. (Texas Energy and Natural Re- 
sources Advisory Council, Austin (USA)). Sep 1983. Con- 
tract FC07-791D12080. 129p. NTIS, PC A07/MF AO1; 1; 
GPO Dep. Order Number DE84015553. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Interest in alternative energy has encouraged the investiga- 
tion of possible geothermal resources in Trans Pecos, Texas/New 
Mexico in an area of extensive Cenozoic volcanism with several 
hot springs. Geochemical analysis of groundwater samples resulted 
in the definition of two major areas of geothermal interest: the 
Hueco Bolson in northeastern El Paso County, and the Presidio 
Bolson. Regional temperature gradient measurements also support- 
ed the existence of anomalies in these places, and showed another 
smaller anomaly in the Finlay Mountains, Hudspeth County. De- 
tailed geophysical and geochemical studies were conducted on 
these three targets. 


1505 Economic And Financial Aspects 
REFER ALSO TO CITATION(S) 39919 


(EUR—8584-EN) Investigation of the sensitivity 
of the economic appraisal of geothermal energy resources to 

energy price rises. Harrison, R.; Mortimer, N.D.; Lock- 
wank M.J. (Commission of the European Communities, 
Luxembourg. Directorate-General for Information, Market 
and Innovation). 1983. 104p. Commission of the European 
Communities, Luxembourg. 

This study considers the economic appraisal of the direct use 
of the low enthalpy brines which are found in European sedimenta- 
ry basins in the particular application of space heating. All cost esti- 
mating relates to the U.K. context. The development of the cost es- 
timating procedure and the examination of U.K. and U.S. drilling 
costs and inflation rates has formed a major part of the study. The 
information produced by these studies has been used to calculate 
the unit costs of fluid at the wellhead and show how these unit 
costs depend upon important reservoir parameters. Also the effects 
of changing energy and general prices on the unit cost of delivered 
heat in some hypothetical schemes have been calculated. As the 
work in individual areas of the study has been completed it has 
been the practice to write this up fully in the form of working 
papers. This final report contains mainly the results and conclusions 
from the study, and reference is made to the individual working 
papers for full details of the work. 


1506 Environmental Aspects And Waste Disposal 


39913 (DOE/ID/12347—T1) Near-surface groundwater 
responses to injection of geothermal wastes. Arnold, S.C. 
(idaho Univ., Moscow (USA). Idaho Water and Energy 
Resources Research Inst.). Jun 1984. Contract ATO7- 
811D12347. 150p. NTIS, PC A07/MF A0Ol; 1; GPO Dep. 
Order Number DE84013517. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report assesses the feasibility of injection as an alterna- 
tive for geothermal wastewater disposal and analyzes hydrologic 
controls governing the upward migration of injected fluids. Injec- 
tion experiences at several developments are presented 
including the following: Raft River Valley, Salton Sea, East Mesa, 
Otake, Hatchobaru, and Ahuachapan geothermal fields. 


1508 Geothermal Power Plants 


39914 (EPRI-AP—3271) Seventh annual geothermal con- 
ference and workshop: proceedings. (Altas Corp., Santa Cruz, 
CA (USA)). Sep 1983. 316p. (CONF-8306177—). Research 
Reports Center, Box 50490, Palo Alto, CA 94303. Order 
Number T184920082. 

From 7. annual geothermal conference and workshop; San 
Diego, CA, USA (28 Jun 1983). 
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Separate abstracts were prepared for individual papers. 
(MHR) 


1509 Geothermal Engineering 
REFER ALSO TO CITATION(S) 39908, 40576 


39915 (DOE/SF/12197—T1) Two phase flow in geother- 
mal Bi-monthly progress report, April 1-May 31, 
1984. DiPippo, R.; Nikitopoulos, T D.E. (Brown Univ., Provi- 
dence, RI (USA)). Jul 1984. Contract AC03-84SF12197. 
27p. NTIS, PC A03/MF A011; 1; GPO Dep. Order Number 
DE84013999. 

Portions are illegible in microfiche products. 

This technical progress report covers meetings, operation of 
the test facility, and theoretical studies. Drawings, data, and a mail- 
ing list for technical reports are included in appendices. (MHR) 


39916 (SAND—84-1028) Geothermal Technology Devel- 


Program annual progress report, October 1982-Sep- 
tember 1983. Kelsey, J.R. (ed.). (Sandia National Labs., Al- 
uerque, NM (USA)). May 1984. Contract AC04 
76DP00789. 189p. NTIS, PC A09/MF AOI; 1; GPO Dep. 
Order Number DE84016020. 
Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 
The program emphasizes research in rock penetration me- 
chanics, fluid technology, borehold mechanics, diagnostics technol- 
ogy, and permeability enhancement. 


39917 (USGS-OFR—83-4) Subsurface temperatures in 
northeastern Wyoming measured by bottom hole temperature 
records. Kilty, K.T. (Wyoming Geological Survey, Laramie 
(USA)). De 1983. 45p. USGS-OFR, Box 25425 Denver 
Federal Center, Denver, CO 80225. Order Number 
T184901610. 

This study began as a determination of the value of subsur- 
face temperature data in investigating water flow in north- 
eastern Wyoming. The poor resolution of much of the temperature 
data set makes geohydrologic interpretations based on it inclusive. 
However, the data are useful for estimating subsurface temperatures 
in geothermal assessments, correcting borehole and surface resistivi- 
ty data, and calculating ground water viscosity values in regional 
flow models. Temperature-depth relationships are tabulated for spe- 
cific portions of the study area. A contour map of geothermal gra- 
dients estimated from the subsurface temperature measurements is 
presented. 


1510 Direct Energy Utilization 


39918 (DOE/R8/00430—T1) Geothermal heating from 
ee ee a ee Du- 
rango, Colorado. Final report. Allen, C.C.; Allen, 
R.W.; Beldock, J. (Allen (Cap), Durango, CO (USA)). 8 
Nov 1981. Contract FG48-79R800430. 132p. NTIS, PC 
A07/MF AO01; 1; GPO Dep. Order Number DE84015681. 

Portions are illegible in microfiche p roducts. 

The ciate to eats @ quuster pack of bawndaden in Oe 
field of low temperature heat transfer for the application of geo- 
thermal spring waters to space heating are described. A compre- 
hensive set of heat loss experiments involving passive radiant heat- 
ing panels is conducted and the results presented in an easily inter- 
pretable form. Among the conclusions are the facts that heating a 
65 to 70 F° space with 90 to 100 F° liquids is a practical aim. The 
results are compared with the much lower rates published in the 
American Society of Heating Refrigeration and Air Conditioning 

i SYSTEMS, 1976. A heat exchange chamber consisting 
of a 1000 gallon three compartment, insulated and buried tank is 
constructed and a control and pumping building erected over the 
tank. The tank is intended to handle the flow of geothermal waters 
from Pinkerton Hot Springs at 50 GPM prior to the wasting of the 
spring water at a disposal location. Approximately 375,000 Btu per 
hour should be available for heating assuming a 15 F° drop in water 
temperature. A combination of the panel heat loss experiments, 
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construction of the heat exchange devices and ongoing collection 
of heat loss numbers adds to the knowledge available to engineers 
in sizing low temperature heat systems, useful in both solar and 
geothermal applications where source temperature may be often 
below 110 F°. 


39919 (DOE/RA/50261—T1) Market penetration analy- 
sis for direct heat geothermal energy applications. Thomas, 
R.J.; Nelson, R.A. (Technical Research Analysis Co., Falls 
Church, VA (USA)). Jun 1981. Contract AC01-80RA50261. 
65p. NTIS, PC A04/MF A0O1; 1; GPO Dep. Order Number 
DE84015348. 

Portions are illegible in microfiche products. 

This study is concerned with the estimation of the National 
geothermal market potential and penetration in direct heat applica- 
tions for residences and certain industry segments. An important 
aspect of this study is that the analysis considers both known and 
anticipated goethermal resources. This allows for an estimation of 
the longer-range potential for geothermal applications. Thus the ap- 
proach and results of this study provide new insights and valuable 
information not obtained from more limited, site-specific types of 
analyses. Estimates made in this study track geothermal market po- 
tential and projected penetration from the present to the year 2020. 
Private sector commercialization of geothermal energy over this 
period requires assistance in the identification of markets and 
market sizes, potential users, and appropriate technical applications. 


1520 Geothermal Data And Theory 


39920 (DOE/RA/50076—T15) COz-silica geothermo- 
meter for low temperature geothermal resource assessment, 
with application to resources in the Safford Basin, Arizona. 
Witcher, J.C.; Stone, C. (Arizona Solar Energy Commis- 
sion, Phoenix (USA)). Nov 1983. Contract FC03- 
80RA50076. 159p. NTIS, PC A0&/MF AO1; 1; GPO Dep. 
Order Number DE84013958. 

Portions are illegible in microfiche products. 

This study investigates silica-water reactions in low-tempera- 
ture geothermal water in areas near Safford, southeastern Arizona, 
and derives a pCO2 correction for conductive silica geothermo- 
meters. Use and limitations of the technique are also discussed. 
Data collection, interpretation approach, and basic geochemistry, as 
it applies to this study, are outlined. In addition, the geology, ther- 
mal regime, geohydrology, and gross geochemistry of the Safford 
area are reviewed. Finally, geothermal potential, as indicated by 
this study and previous studies is discussed. 


39921 (EUR—8871-EN) Application of analytical meth- 
ods for trace elements in geothermal waters. Pt. 2. Gijbels, 
R.; Grieken, R. van; Blommaert, W.; Vandelannoote, R.; 
Dack, L. van't; Espen, P. van; Nullens, H.; Saelens, R. 
(Commission of the European Communities, Luxembourg. 
Directorate-General for Information, Market and Innova- 
tion). 1983. 154p. Commission of the European Communi- 
ties, Luxembourg. 

The report contains a short geological survey on the hydro- 
thermal systems in the investigation area. The chemical composi- 
tion and leaching processes of the individual thermal waters are 
dealt with. The use of different geothermometers is described. For 
the individual trace elements thermodynamic calculations are car- 
ried through. 
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1701 Availability (climatology) 


39922 (DOE/R0/01285—T1) Anemometer loan program. 
Final report. (Idaho Dept. of Water Resources, Boise 
(USA)). 1984. Contract FG48-81R001285. 5p. NTIS, PC 
A02/MF AOI; 1; GPO Dep. Order Number DE84015802. 

Portions are illegible in microfiche products. 

The program as originally conceived was to make anemo- 
meters available on a no-cost loan basis to individuals, schools and 
small businesses in Idaho. This equipment would be used to deter- 
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mine the feasibility of wind electric generation at the applicant's 
site. The data would also be returned to the IDWR Central Office 
so that a more complete statewide wind resource profile could be 
developed than was presently available. These units would be rotat- 
ed to new sites periodically for as long as equipment and interest 
was sustained. Generally the program has been a success and has 
been well received by the participants, although wind speeds have 
almost always been lower than expected (this has been the case 
throughout the world). Several units have been through winds in 
excess of 100 mph without failure. What equipment problems that 
have occurred have been repaired in-house. 


39923 (DOE/R8/01059—T1) Summary of wind data for 
northeastern Colorado. Tryon, V.; Macefield, K. (Energy 
Extension Service of Northeastern Colorado, Greeley 
(USA)). Nov 1982. Contract FG48-81R801059. 15p. NTIS, 
PC A02/MF AOl; 1; GPO Dep. Order Number 
DE84015669. 

Portions are illegible in microfiche products. 

The purpose of the grant was to purchase wind monitoring 
equipment that could be used by area residents who were interested 
in using wind as an energy source. Two wind monitors with 50 
foot telescoping towers were purchased. These have been moved 
around the area as requested by local residents. This is the final 
report of the wind data taken from various sites. It appears to the 
authors that of the limited time the data was taken, the only sites 
with possible potential for the use of wind were Longmont and 
Estes Park. 


39924 Northwest, North Central, and Alaska wind atlas. 
DeHarpporte, D. New York, NY; Van Nostrand Reinhold 
Company, Inc. (1983). 129p. (DOE/RL/01830—T26). Van 
Nostrand Reinhold Co. Inc., 135 West 50th Street, New 
York, NY 10020. Order Number T1I84015202. Contract 
AC06-76RL01830. 

The atlas gives available estimates of wind speed and wind 
power throughout the Northwest and North Central region. Large- 
scale, state-by-state maps of average wind speeds are provided for 
each of the four seasons. Data are provided on factors known to 
affect wind speed, including topography, height and reliability of 
wind measurements in a vicinity, and variations due to height and 
proximity to the ocean. Monthly and day-night variations of wind 
speed are graphed for each state, and the wind speed and power is 
tabulated for locations where reliable and frequent measurements 
have been made. A formula for estimating electrical savings using a 
wind machine is given, as well as one for estimating the size of 
wind machine necessary to assure desired savings. The equivalence 
between wind speed and wind power is examined. (LEW) 


1706 Wind Energy Engineering 
REFER ALSO TO CITATION(S) 39922, 39923 


39925 (DOE/NASA—0005-1) Aerodynamic analysis of a 
horizontal axis wind turbine by use of helical vortex theory. 
Volume 1. Theory. Jeng, D.R.; Keith, T.G. Jr.; Aliakbark- 
hanafjeh, A. (Toledo Univ., OH (USA). Dept. of Mechani- 

Engineering). Dec 1982. Contract AI01-76ET20320. 
88p. (NASA-CR—168054). NTIS (US Sales Only), PC 
A05/MF A0O1; 1; GPO Dep. Order Number DE84016035. 

Portions are illegible in microfiche products. 

The theoretical development of a method of analysis for pre- 
diction of the aerodynamic performance of horizontal axis wind 
turbines is presented in this report. The method is based on the as- 
sumption that a helical vortex emanates from each blade element. 
Collectively these vortices from a vortex system that extends infi- 
nitely far downstream of the blade. Velocities induced by this 
vortex system are found by applying the Biot-Savart law. Accord- 
ingly, this method avoids the use of any interference factors which 
are used in many of the momentum theories. What's more, the 
method can be used to predict the performance of wind turbines 
with a small number of blades. The wind turbine performance of a 
two-bladed rotor is determined and compared to existing experi- 
mental data and to corresponding values computed from the widely 
used PROP code. It was found that the present method compared. 
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favorably with experimental data especially for low wind velocities. 
The wind turbine performance of a single-bladed rotor is deter- 
mined subject to the condition that there was no lift on the coun- 
terweight or support span. Output power for a one-bladed wind 
turbine was compared to that of a two-bladed machine. 


39926 (DOE/NASA—0354-1) Wind turbine generator 
interaction with conventional diesel generators on Block 
Island, Rhode Island. Volume 1. Executive summary. Wil- 
reker, V.F.; Stiller, P.H.; Scott, G.W.; Kruse, V.J.; Smith, 
R.F. (Westinghouse Electric Corp., Pittsburgh, PA (USA). 
Advanced Systems Technology Div.). Feb 1984. Contract 
AI01-76ET20320. 45p. (NASA-CR—168318). NTIS, PC 
A03/MF A011; 1; GPO Dep. Order Number DE84015874. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report summarizes the primary results of a three-part 
study involving the effects of connecting a MOD-OA wind turbine 
generator to an isolated diesel power system. The subject utility is 
that owned and operated by the Block Island Power Company 
(BIPCO). The MOD-OA installation here was the third of four ex- 
perimental nominal 200 kW wind turbines connected to various 
utilities under the Federal Wind Energy Program. The BIPCO in- 
stallation was characterized by the highest wind energy penetration 
levels of four sites and, as such, was adjudged the best candidate 
for conducting the data acquisition and analysis effort that is the 
subject of this study. The three-phases of the study analysis address: 
(1) fuel displacement, (2) dynamic interaction, and (3) three modes 
of reactive power control. These analyses all have as their basis the 
results of the data acquisition program conducted during 1982 from 
February into April on Block Island, Rhode Island. 


39927 (DOE/R8/00459—T1) Wheatland School 
wind generator. Final report. (Wheatland High School, WY 
(USA)). Sep 1983. Contract FG48-79R800459. 4p. NTIS, 
PC A02/MF AOl; 1; GPO Dep. Order Number 
DE84015674. 

Portions are illegible in microfiche products. 

The work reported provided students with hands-on experi- 
ence with energy conservation and solar energy and wind power. 
Cost overruns and barriers to completion of the work are reported. 
The project included the erection of a. wind turbine generator, a 
solar greenhouse, and installing insulation in a panel ceiling. (LEW) 


39928 (NP—4901349) Design and development of a small 
output multiblade type windmill for pumping water for agri- 
cultural purposes. Jagadish, B.S.; Jaganmohan, A.; Date, 
A.W.; Sukhatme, S.P. (Indian Inst. of Tech., Bombay. Dep 

of Mechanical Engineering). Dec 1983. 10lp. NTIS (US 


Sales Only), PC 
DE84901349. 

Portions are illegible in microfiche products. 

Windmills appear to be promising for water pumping appli- 
cation in the Indian context. The conventional systems may not be 
the answer if large quantities of water are required to be pumped as 
in the case of agriculture. The present study is concerned with 
evolving a design suitable for operation with rotary pumps. Wind 
data for Santa Cruz, Bombay, is analyzed and design for two hori- 
zontal axis, multiblade type rotors suitable for operation for wind 
speed in the range of 8 to 30 kmph are evolved. Rotor-1 is designed 
to develop 250 W at 20 kmph and has a solidity of 0.4; Rotor-2 is 
designed to develop 200 W at 18 kmph and has a solidity of 0.3. 
Thus both have solidity ratio considerably less than the convention- 
al design used for similar application. A rotary pump of the sliding 
vane pump is used in the system. Though feasible it is probably not 
the best choice. Thus there is need for developing a suitably 
matched pump. The design details and performance of the windmill 
tested over a period of nearly two years is presented. Also present- 
ed are the cost estimates and economics of operation to enable the 
evaluation of the windmill with alternatives for water pumping ap- 
plications. 


A06/MF AOl. Order Number 
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39929 (PNL—4894) Subhourly wind forecasting tech- 
niques for wind turbine Wegley, H.L.; Kosorok, 
M.R.; Formica, W.J. Northwest Lab., Richland, 
WA ‘(USA)). Aug 1984. Contract AC06-76RL01830. 4ip. 
NTIS, PC A03/MF A01; GPO Dep. Order Number 
DE84016205. 

Three models for making automated forecasts of subhourly 
wind and wind power fluctuations were examined to determine the 
models’ appropriateness, accuracy, and reliability in wind forecast- 
ing for wind turbine operation. Such automated forecasts appear to 
have value not only in wind turbine control and operating strate- 
gies, but also in improving individual wind turbine control and op- 
erating strategies (such as determining when to attempt startup). A 
simple persistence model, an autoregressive model, and a general- 
ized equivalent Markhov (GEM) model were developed and tested 
using spring season data from the WKY television tower located 
near Oklahoma City, Oklahoma. The three models represent a pure 
measurement approach, a pure statistical method and a statistical- 
dynamical model, respectively. Forecasting models of wind speed 
means and measures of deviations about the mean were developed 
and tested for all three forecasting techniques for the 45-meter level 
and for the 10-, 30- and 60-minute time intervals. The results of this 
exploratory study indicate that a persistence-based approach, using 
onsite measurements, will probably be superior in the 10-minute 
time frame. The GEM model appears to have the most potential in 
30-minute and longer time frames, particularly when forecasting 
wind speed fluctuations. However, several improvements to the 
GEM model are suggested. In comparison to the other models, the 
autoregressive model performed poorly at all time frames; but, it is 
recommended that this model be upgraded to an autoregressive 
moving average (ARMA or ARIMA) model. The primary con- 
straint in adapting the forecasting models to the production of wind 
turbine cluster power output forecasts is the lack of either actual 
data, or suitable models, for simulating wind turbine cluster per- 
formance. 


39930 Fixed wake theory for vertical axis wind turbines. 
Wilson, R.E.; Walker, S.N. (Department of Mechanical En- 
gineering, Oregon State University, Corvallis, OR). Ameri- 
can Society of Mechanical Engineers, [Paper|; 83-WA/FE-14: 
5(Nov 1983). (CONF-831111—). 


From ASME winter annual meeting; Boston, MA, USA (13 
Nov 1983). 

A theory for vertical axis wind turbines has been developed 
using a fixed wake approach. The theory combines some of the best 
features of vortex and streamtube approaches. This approach ac- 
counts for flow differences between fore-and-aft blade positions 
that are predicted by vortex methods while retaining the low com- 
putation costs associated with streamtube theories. The theory is 
applied to high tip speed ratio operation of a Darrieus Rotor where 
the use of linear aerodynamics results in explicit calculation of the 
induced velocities. Comparison to test results shows good agree- 
ment. 


Comparison of NACA 6-series and 4-digit airfoils 

for Darrieus wind turbines. Migliore, P.G. (Univ. of Califor- 

nia, Davis, Davis, CA). Journal of Energy; 7: No. 4, 291- 
293(Sul 1983). 

The aerodynamic efficiency of Darrieus wind turbines as ef- 
fected by blade airfoil geometry was investigated. Analysis was lim- 
ited to curved-bladed machines having rotor solidities of 7 to 21% 
and operating at a Reynolds number of 3 X 106 Ten different air- 
foils, having thickness-to-chord ratios of 12, 15, and 18%, were 
studied. Performance estimates were made using a blade element/ 
momentum theory approach. Results indicated that NACA 6-series 
airfoils yeild peak power coefficients as great as NACA 4-digit air- 
foils and have broader and flatter power coefficient-tip speed ratio 
curves. Sample calculations for an NACA 63,-015 airfoil showed an 
annual energy output increase of 17-27%, depending on rotor solid- 
ity, compared to an NACA 0015 airfoil. 
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39932 (DOE/CE/30687—1) Power system stability. 
(Drexel Univ., Philadelphia, PA (USA)). Mar 1984. Con- 
tract ASO01-78CE30687. 160p. NTIS, PC A08; 3; GPO Dep. 
Order Number DE84015263. 

Paper copy only, copy does not permit microfiche produc- 
tion. copy available until stock is exhausted. 

following papers are included: exact Lagrangians for 

linear nonconservative systems; linear nonconservative systems 
with asymmetric parameters derivable from a Lagrangian; some re- 
marks on the derivability of linear nonconservative systems from a 
Lagrangian; dynamic response by means of functions of matrices; a 
direct construction of first integrals for certain nonlinear dynamical 
systems; derivation of the Brayton-Moser equations from a topolog- 
ical mixed potential function; quadratic integrals for linear noncon- 
servative systems and their connection with the inverse problem of 
Lagrangian dynamics; generalized Lagrangian and conservation law 
for the damped harmonic oscillator; connections between the gen- 
eralized Hamilton-Lagrange and Brayton-Moser equations; time-de- 
pendent linear systems derivable from a variational principle; the 
generalized Lagrange formulation for nonlinear RLC networks; the 
Helmholtz conditions revisited - a new approach to the inverse 
problem of Lagrangian dynamics; time-dependent linear systems de- 
rivable from a variational principle II; and conservation laws for 
some separable gyroscopic dynamical systems. 


39933 (EPRI-EL—3339-Vol.2) Current fossil fuel power 
plant performance monitoring. Volume 2. Recommended R 
and D programs. Final report. Dixon, R.R.; McNair, H.D. 
(Babcock and Wilcox Co., Lynchburg, VA (USA). Re- 
search and Development Div.). Jul 1984. 174p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. Order 
Number T184920469. 

A screening of 77 suggested research needs to improve eco- 
nomic performance of fossil generating units and related dispatch 
operations was performed by a sixteen member Industry Advisory 
Group along with project members. Each of the 77 topics, their 
ranking, and the ranking procedure are described. Those topics 
with high priority rankings (44 out of 77) were strategically 
grouped into 19 recommended research projects. The areas ad- 
dressed by the 19 projects are on-line heat rate measurement, 
system control center operation, instrumentation, diagnostics, and 
plant controls and operating procedures. Each project is described, 
including motivation, objectives, scope, task descriptions, resources 
required, estimated costs, related current projects, and recommend- 
ed schedule and priority. The recommended projects are identified 
as prerequisite, contingent, or independent and other important 
interactions between them are described. 
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REFER ALSO TO CITATION(S) 39336, 39362, 39454, 39464, 39497, 39525, 
39538, 40115 


39934 (CONF-830483—Vol.2, pp 809-825) Development 
of coal-water mixture technology for utility boilers in eastern 
Canada. Rankin, D.M.; Nicholson, R.P.; Whaley, H.; Covill, 


LD. (New Brunswick Electric Power Commission, Freder- 
icton; Cape Breton Development Corp., Sydney, Nova 


Scotia; Energy, Mines and Resources Canada, Ottawa, On- 
tario; Nova Scotia Power Commission, Halifax). 
NTIS, PC A99/MF A0O1. Order Number DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Eastern Canada is the only region of the country where 
, electricity is generated from oil and it is this region which is most 
* .@lependent on imported oil. In addition, natural gas is not yet gener- 
‘ally available local oil tends to be high in ash and sulphur and in 
need of upgrading. This scenario has prompted Energy, Mines and 
Resources Canada, in collaboration with the New Brunswick Elec- 
tric Power Commission (NBEPC) and the Cape Breton Develop- 
ment Corporation (C.B.D.C.) to undertake a major collaborative in- 
itative in Eastern Canada under the National Energy Program 
(NEP) to develop coal-water mixture technology for utility boiler 


ERA-9/20 / 5312 


application. The current status of the following main activities of 
the project are described together with the future potential for 
CWM’s in the Maritime Uility sector: (1) process development for 
coal/water mixture fuel preparation; (2) burner development for 
front-wall and tangentially-fired utility boilers; (3) pilot plant con- 
struction for coal-water fuel preparation; and (4) demonstration at 
Chatham, New Brunswick. 2 references, 5 figures. 


39935 (CONF-830483—Vol.2, pp 1038-1052) Thermody- 
namic analysis of the gas turbine/steam turbine combined 
cycle with coal-water slurry as fuel. Wang, Y.S.; Gao, L.J.; 
Zhang, Y.N. (Academia Sinica, Beijing, China). 1983. 
NTIS, PC A99/MF A0O1. Order Number DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Though coal deposits in China are abundant, how to im- 
prove thermal efficiencies of power plants remains to be an impor- 
tant technical problem in the course of saving the energy resources. 
The use of gas turbine/steam turbine combined cycle is an effective 
way to raise the overall thermal efficiencies of electric power gen- 
eration plants. If coal could be used as the fuel of the combined 
cycle, even more could be explored that seem very attractive. Since 
the properties of coal-water slurries are more or less like those of 
common fluids, they might be used in gas turbine as alternative to 
fuel oil in the future. Gas turbine burning coal-water slurry com- 
bined steam turbine may lead to very efficient and rational utiliza- 
tion at coal energy. When the slurry is used as the fuel, the water 
content in airflow through the gas turbine is so small that it can be 
ignored and its presence does not noticeably effect the efficiency of 
the combined cycle. However the increase of the output is signifi- 
cant. On the other hand, when the coal-water slurry is used in the 
steam generator, the heat loss due to the increment of the moisture 
in the flue gas must be taken into account lowering the efficiency 
as well as the output of the simple steam turbine cycle. In this 
paper a detailed thermodynamic analysis is made to demonstrate 
the advantages of using gas turbine/steam turbine combined cycle 
fuelled with coal-water slurry. According to the analysis, there 
exist broad prospects for using coal of higher heating values as the 
fuel of the combined cycle. For coal-water slurry much research 
needs to be done, such as the combustion performance of the slurry 
in gas turbine combustor, the recovery of the fly ash in the flue gas, 
the influence of fly ash on the blade erosion etc. These problems 
must be solved satisfactorily beforehand. 3 references, 5 figures. 


39936 (CONF-830483—Vol.2, pp 1053-1069) Large scale 
CWS firing tests at the S. Barbara Power Station. DeMi- 
chele, G.; Graziadio, M.; Ligasacchi, S.; Saccenti, G.; Salvi, 
G. 1983. NTIS, PC A99/MF AOl. Order Number 
DE84007931. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

The coal-water slurry (CWS) firing tests carried out at the 
S. Barbara power station could provide useful, though only qualita- 
tive, information on the novel CWS combustion technology. The 
following series of conclusions might be drawn from this study: (1) 
use of the conventional internal mixing and Y-jet atomizer types, 
together with an ultrasonic atomizer, did not produce satisfactory 
flame, even if burner operating conditions were favourable; (2) 
design of a proper atomizer geometry (named Y-mixing) and the in- 
troduction of minor modifications to the swirl generation equip- 
ment of a conventional HFO burner, led to the establishment of 
boiler flames of CWSs derived from a high volatile (32%) coal, a 
medium volatile (23%) coal and a low volatile coal (17%); (3) less 
concentrated slurry (68%) produced more impressive flames with 
all types of CWSs; (4) concentrated CWS (Cw = 72%) produced a 
worsening in the flame ignition stability performance, especially 
when low volatile coal was used; (5) preheating of atomizing air 
and CES did not apparently have any influence on flame ignition 
performance, but it could have some effect on combustion efficien- 
cy; and (6) resort to steam as an atomizing medium produced a 
clear worsening of the flame ignition pattern, by moving the flame 
ignition front away from the burner quarl. The results of this test 
need to be investigated further. Some of this work will take place 
in a specific research planned by ENEL on a fully instrumented in- 
dustrial boiler at Livorno power station in 1983. 4 references, 6 fig- 
ures, 2 tables. 
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39937 (CONF-840107—Absts., pp 33) Fuel planing in 
transition. Platt, J.B. (Electric Power Research Inst., Palo 
Alto, CA). 1984. NTIS, PC A03/MF A0O1. Order Number 
DE84014183. 

From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39938 (CONF-840107—Absts., pp 35) Coal and technol- 
ogy alternatives under uncertainty. Jablonka, G.E. (Wiscon- 
sin Power and Light Co., Chattanooga, TN). 1984. NTIS, 
PC A03/MF AO1. Order Number DE84014183. 

From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39939 (CONF-840107—Absts., pp 37) Evaluating multi- 
ple coals under multiple standards. Julian, E.L. (Tennessee 
Valley Authority, Chattanooga). 1984. NTIS, PC A03/MF 
A01. Order Number DE84014183. 

From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39940 (DOE/EIS—0105-F) Conversion to coal: Balti- 
more Gas and Electric Company, Brandon Shores Generating 
Station Units 1 and 2, Anne Arundel 

Final environmental impact statement. (USDOE Economic 
Regulatory Administration, Washington, DC. Office of 
Fuels Programs). Jul 1984. 86p. NTIS, PC A0S5/MF AO}; 1; 
GPO Dep. Order Number DE84016043. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This Final Environmental Impact Statement (FEIS) re- 
sponds to comments on the Draft Environmental Impact Statement 
(DEIS (DOE/EIS - 0105-D), December 1983) and includes any 
necessary additions and corrections. The supporting information 
furnished in the DEIS should be reviewed and is incorporated 
herein by reference. This FEIS assesses the potential impacts asso- 
ciated with the proposed finalization of prohibition orders for Units 
1 and 2 of the Brandon Shores Generating Station located in Anne 
Arundel County, Maryland. If finalized, the prohibition orders 
would prohibit the utility from using either natural gas or petrole- 
um products as a primary energy source in the affected units; the 
utility proposes to conform to the orders by returning Units 1 and 2 
to burning coal. The utility plans to commence the process of burn- 
ing coal this spring since construction of the Units has been virtual- 
ly completed. Major issues of environmental concern relating to the 
conversion have been determined through discussion with other 
concerned agencies, and were found to include air and water qual- 
ity, and waste storage and disposal. These issues, as well as reasona- 
ble alternatives in the areas of plant conversion options, fuel type, 
air and water pollution control, ash disposal, and transportation are 
discussed in the DEIS. In an effort to avoid excessive paperwork 
and costly reproduction, the DEIS text has not been reprinted in 
the FEIS. 


39941 (DOE/FE/60014—T1, pp AB. pent 28) General 
remarks on the economics of in 

into utility operations. Bozzuto, C.R. Canbusion 

ing, Inc., Windsor, CT). May 1983. NTIS, PC A20/MF 
AOl. Order Number DE84012819. 

In Assessment of research needs for coal utilization. Appen- 
dix B. Site visit reports. 

It is easy to see why utilities are reluctant to build plants 
with new technology. Capital cost savings are at best very small. 
Therefore, only operating cost reductions can be hoped for.. How- 
ever, how can one expect to get real operating savings with unpro- 
ven equipment. Any reduction in the capacity factor will basically 
result in an operating loss. Therefore, it is much more prudent to 
stick with known technology than risk chasing elusive operating 
gains based on unproven assumptions. The principal areas of inter- 
est to utilities today center on reducing operating costs by i improv- 
ing reliability and availability, reducing auxiliary power require- 
ments, and reducing environmental costs. A significant period of 
time is required to demonstrate effects on reliability or availability. 
Utlities cannot afford to pioneer innovations. New technologies will 
enter the utility market only after (a) favorable economic assess- 
ments have been completed; and (b) a large-scale, commercial pro- 
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totype has been adequately tested, either with federal support or 
through a joint venture involving an industry consortium (e.g., 
EPRI). While step (a) has been achieved for CWM but appears 
doubtful for COM, step (b) remains to be implemented for CWM. 
It should be noted that other views and procedures determine 
market policy in other countries. Thus, in Japan, rates of return are 
determined from a 25-year perspective for the benefit of the coun- 
Ce nae 

with MITI, pioneer technological assessments (step 
6). The logical implementation of the indicated US procedures for 
market penetration has led to non-competitive US steel and auto- 
mobile production facilities, among others. 


39942 (DOE/FE/60014—T1, pp AB.466-AB.468) EPRI 
advanced 


pulverized coal power plants. May 
PC A20/MF_  AOl. 


program on 
1983. NTIS, 
DE84012819. 


In Assessment of research needs for coal utilization. Appen- 


Order Number 


i engineering studies to 
evaluate the potential for improving the thermal efficiency of coal- 
fired, steam-electric power plants. The specific objectives of the 
two teams, each of which comprised a turbine-generator manufac- 
turer, boiler manufacturer, architect-engineer and utility, were to: 
assess the technical and economic feasibility of concept to increase 
thermal efficiency; identify critical research necessary to commer- 
cialize these concepts and maintain or improve plant availability; 
develop designs for base (reference case) and advanced 
plants; evaluate the development, construction, and operating costs 
for the advanced plants as compared to the base plant; and assess 
the reliability of the advanced plant. These studies have now been 
completed and have concluded that advanced pulverized coal 
power plants offer significant economic advantages to the utility in- 
dustry for new capacity additions. It is also apparent that much of 
the technology outlined for the advanced plant has application, on 
a retrofit basis, to existing coal plants. The result of further efforts 
to incorporate these advanced designs is expected to be a 10% im- 
provement in new plant heat rate and a 3% improvement in exist- 
ing plant heat rate, with no adverse impact on availability. 


39943 (DOE/FE/60014—T1, pp AB.469-AB.471) EPRI 
study mission to Japan: evaluation of Japanese design, operat- 
ing and maintenance for coal fired power plants. 
May 1983. NTIS, PC A20/MF AOl. Order Number 
DE84012819. 

In Assessment of research needs for coal utilization. Appen- 
dix B. Site visit reports. 

Recent reviews of fossil plant performance to Japan suggest 
that Japanese innovations in plant design and operation may have 
significant benefits. To assess the implications of this, an EPRI-led 
study team from US utilities will perform detailed analyses of Japa- 
nese power plant practice, in cooperation with the Japanese utility 
industry. Over the past few years, EPRI has become increasingly 
aware that the Japanese are successfully implementing coal-fired 
electric power generation technologies without heavy reliance upon 
the United States. In particular, the Matsushima Power Station of 
the Electric Power Development Company (EPDC) is viewed by 
many as the most technologically advanced coal-fired power station 
in the world. Although the equipment at Matsushima is similar to 
that pioneered in the United States, closer inspection reveals im- 
provements to equipment design and fabrication processes, and sev- 
eral new innovations in overall plant design. Differences are also 
apparent between fundamental Japanese and American design phi- 
losophies, methods of procurement, and division of responsibilities. 
The result at Matsushima is an environmentally acceptable power 
plant with very high availability and thermal efficiency while burn- 
ing a broad range of imported coals. The specific objectives of the 
mission to Japan are outlined. 


39944 eta pp a 
ating the marketability of for utility users. 
Damon, J.E.; Ellman, R.C.; ~-Sikante, 22. (Stearns-Roger En- 
gineering Corp., Denver, CO). Feb 1984. NTIS, PC A21/ 
MF AOI. Order Number DE84003070. (CONF-830542— 
Vol. 1). 
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From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

An economic evaluation methodology to analyze busbar 
power costs and equivalent fuel costs values for various coal sup- 
plies to a new coal-fired power plant is presented. This nutindiigy 
has been incorporated into a computer model which accounts for 
changes in plant design and operating maintenance costs as a func- 
tion of coal/ash quality and plant capacity. This analysis technique 
provides a supplier with the maximum competitive fuel cost for his 
coal. This coal could be for the mine cost and for delivered cost to 
the station which would have to include the supplier's production 
costs, profit, and transportation costs. Two examples of this metho- 
dolgy are provided in this paper. The first example compares a 
North Dakota lignite-fired station transmitting electricity to Minne- 
apolis, Minnesota with other plants located at the city firing either 
Montana subbituminous or Illinois bituminous coals shipped by rail. 
The second example compares mine-mouth plants in east Texas 
firing Wilcox and Jackson seam lignites with other plants located in 
the same region firing either Powder River Basin subbituminous or 
Illinois bituminous coals shipped by rail. Several minor revisions 
have been made to this paper since its presentation at the Symposi- 
um. In addition, Appendix A - Notes has been added to address 
some of the comments received following its presentation. All 
pages so revised or added are marked Revision. 


39945 (DOE/RA/50425—1, pp 1-33) Quadratic-type 
Lyapunov functions for singularly perturbed systems. Dec 
1983. NTIS, PC AI15/MF AOl. Order Number 
DE84014046. . 

In Sin; tion methods and multimodel contro! 

nae eleemee of singularly systems have 
been investigated by several authors over the past two decades. 
The new element in this paper is the use of quadratic-type Lya- 
punov functions, which has been motivated by their successful use 
in studying the stability of interconnected systems. An asymptotic 
stability criterion for nonlinear autonomous systems is derived. It is 
shown that the choice of the weights of the composite Lyapunov 
function involves a trade-off between obtaining a large estimate of 
the domain of attraction and a large upper bound on the perturba- 
tion parameter. That trade-off is discussed and illustrated by an ex- 
ample. The conditions are sharpened to give exponential stability. 
The composite Lyapunov function is used to obtain an estimate of 
the degree of exponential stability, which is shown, by means of an 
example, to be a very tight estimate. We apply the method to esti- 
mate the domain of attraction of the stable equilibrium point of a 
synchronous generator connected to an infinite bus. The generator 
is represented by a three-dimensional model in which a field-flux 
decay is taken into consideration. The results are compared with 
previous ones due to Siddiqee. 


39946 (DOE/RA/50425—1, pp 34-45) Asymptotic valid- 
ity of singular perturbations on the infinite interval. Dec 
1983. NTIS, PC AI15/MF AOl. Order Number 
DE84014046. 

In Sin perturbation methods and multimodel control. 

Simpli ing a mathematical model of a physical system has 
been an old engineering practice. For instance in circuit theory 
parasitic reactances are often freely omitted from circuit models to 
form an approximate model. The reason for such a simplification is 
that parasitics not only increase the complexity of the system but 
often lead to equations with widely separated time constants. Such 
systems, called stiff differential equations, may introduce severe 
computational difficulties, requiring the use of an implicit integra- 
tion scheme. In practice the justification of this engineering simplifi- 
cation lies in the fact that it works. However, it happens in some 
cases that it leads to a result not only unprecise but even qualita- 
tively incorrect. Therefore it becomes necessary to verify the valid- 
ity of such an approximation. In this short paper we show that our 
recent stability result for nonlinear singularly perturbed systems 
provides, as a by product, an initial value theorem result. 


ee ee pp 46-85) Stabilization and 


regulation of nonlinear singularly perturbed systems - com- 
posite control. Dec 1983. NTIS. PC A15/MF AO1. Order 
Number DE84014046 


In Sin perturbation methods and multimodel control. 
One of the most interesting results in the control literature 


on singular perturbations is the two time scale design of linear regu- 
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lator problems presented by Chow and Kokotovic. That design in- 
troduced the concept of composite control for singularly perturbed 
systems. The contribution of this paper is two fold. First, we extend 
the two-stage feedback design of Chow and Kokotovic to a wider 
class of nonlinear systems where nonlinearity in the fast state and 
control input is permitted. Second, we broaden the context of non- 
linear regulator problems for singularly perturbed systems by 
adopting an approach which is different from that of Chow and 
Kokotovic. We start off with a slow controller which can be opti- 
mal or near optimal with respect to the slow regulator cost func- 
tion. Then we design a stabilizing controller for the fast subsystem 
and form the composite control. The value of the cost function 
when the composite control is applied to the full order system is 
studied and shown to be close to the slow regulator cost function. 
The organization of this paper is as follows. In section 1 we give 
the composite control design procedure and show its stabilizing 
property. In section 2 we apply the composite control to the regu- 
lator problem. 


39948 (DOE/RA/50425—1, pp 87-133) Frequency 
domain results for systems with slow and fast modes. Luse, 
D.W.; Khalil, H.K. Dec 1983. NTIS, PC A15/MF AOl1. 
Order Number DE84014046. 

In Singular perturbation methods and multimodel control. 

Many systems to which modern automatic control tech- 
niques are applied exhibit multiple time scale behavior. Decomposi- 
tion of control problems into slow and fast portions is justified by 
more than computational simplicity. This paper approaches the 
problem from a frequency domain standpoint. There are two imme- 
diate reasons for the frequency domain approach. First, frequency 
domain methods have enjoyed a revival over the past several years. 
A theoretical framework is needed so that advantage can be takne 
of multiple time scale behavior in the application of these methods. 
Second, since only input-output behavior is considered in this ap- 
proach, system descriptions in singularly perturbed form are unnec- 
essary. Background material for the paper is presented. This in- 
cludes a brief review of system matrix theory and a theorem on the 
local behavior of the roots of a polynomial. Two frequency scale 
rational matrices are defined and simple examples are given. System 
matrix descriptions of two frequency scale rational matrices are dis- 
cussed along with some non-trivial examples. An approximation 
result which has application to multivariable sensitivity and robust- 
ness analysis and result on closed loop systems made up of two fre- 
quency scale transfer matrices is presented. 


39949 (DOE/RA/50425—1, pp 134-182) Multirate and 
composite control of two-time-scale discrete time systems. 
Litkouhi, B.; Khalil, H. Dec 1983. NTIS, PC A15/MF A0O1. 
Order Number DE84014046. 

In Singular perturbation methods and multimodel control. 

In this paper we consider the feedback stabilization and con- 
trol of singularly perturbed discrete-time systems. The two-time- 
scale nature of the system is exploited to decompose the design 
problem into two lower-order design problems for the slow and 
fast modes. Moreover, we address the issue of multirate measure- 
ments or multirate sampling. We consider a situation where the 
slow variables are measured at a rate lower than that of the fast 
variables. Multirate feedback strategies are designed to cope with 
this on-line information structure. 


39950 (DOE/RA/50425—1, pp 183-196) Infinite-time 
regulators. Dec 1983. NTIS, PC A15/MF AOl. Order 
Number DE84014046. 

In Singular perturbation methods and multimodel control. 

In a recent paper, Blankenship studied linear quadratic opti- 
mal control problems for singularly perturbed difference equations 
when the cost function is defined on a finite-time period. He, essen- 
tially, showed that the basic features of the singular perturbation 
approach to continuous-time problems can be extended to discrete- 
time ones. Our paper will extend on Blankenship’s work. In this 
paper we consider the infinite-time optimal control problem and 
study the asymptotic behavior of the resulting algebraic Riccati 
equations as the perturbation parameter tends to zero. It is shown 
that the asymptotic behavior of the infinite-time problem does not 
follow as a limiting case of the finite-time problem. A special scal- 
ing of the solution of the Riccati equation is employed and is 
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shown to be appropriate to expand solution as a series in the pertur- 
bation parameter. It is also shown that a near-optimal solution can 
be obtained by applying slow-fast decompositions as in the continu- 
ous-time work of Chow and Kokotovic. In our case the slow opti- 
mal control problem will be a continuous-time problem, while the 
fast optimal control problem will be a discrete-time problem. 


(DOE/RA/50425—1, pp 197-243) Near-optimum 
regulators for stochastic linear singularly perturbed systems. 
Dec 1983. NTIS, PC A15/MF AOl. Order Number 
DE84014046. 

In Singular perturbation methods and multimodel control. 

This paper presents a new approach to the decomposition 
and approximation of LQG optimal control for singularly perturbed 
systems. The new approach alleviates the difficulties of the previ- 
ous approaches, is conceptually simple, and retains the physically 
motivated structure of the composite control. In the new approach 
the decomposition and approximation tasks are separated from each 
other. Decomposing the Kalman filter into slow-mode and fast- 
mode filters is achieved via the use of a decoupling transformation 
that has been introduced for block diagonalization of singularly per- 
turbed systems. Approximating the feedback control law is then 
achieved by truncating expansions of the coefficients in p, where 
the coefficients are analytic in p at p = 0. The resulting feedback 
control law is shown to be a near-optimal solution of the LQG 
problem by studying the closed-loop system as a system driven by 
white noise. In that study, standard variance analysis is employed 
to reduce the problem to a one of studying a deterministic singular- 
ly perturbed equation which can be easily handled using the well- 
known singular perturbation techniques. 


39952 (DOE/RA/50425—1, pp 244-287) Multimodel 
strategies under random disturbances and imperfect partial 
observations. Dec 1983. NTIS, PC A15/MF AOl1. Order 
Number DE84014046. 

In Singular perturbation methods and multimodel control. 

The concept of multimodel strategies for large scale systems 
has been brought to attention after the paper by Khalil and Koko- 
tovic. According to that concept a large scale system may be con- 
trolled by several independent agents using several simplified 
models of the system. The work of Khalil and Kokotovic has 
strong points as well as limitations. Among the strong points we 
mention two. First, the adopted underlying structure, namely, local 
fast variables interconnected through slow variables, is suggestive 
and may arise in as diverse areas as power systems and interacting 
economies. Second, no a priori structure (e.g., decentralized or 
hierarchical) is imposed on the control strategy. Such control struc- 
tures follow naturally from the underlying structures of the system. 
The analysis, however, is limited to the study of full state feedback 
control and deterministic models. The objective of this paper is to 
remove those limitations by studying multimodel strategies in the 
presence of random disturbances and imperfect partial observations. 


39953 (DOE/RA/50425—1, pp 288-309) Interplay of 
singular perturbations and wide-band stochastic fluctuations. 
El-Ansary, M.; Khalil, H.K. Dec 1983. NTIS, PC A15/MF 
AO1. Order Number DE84014046. 

In Singular perturbation methods and multimodel control. 

The purpose of this paper is to highlight the interplay of two 
asymptotic phenomena which arise in the analysis and design of 
control systems. The first phenomenon arises in singular perturba- 
tion analysis of deterministic systems containing parasitic elements 
while the second phenomenon arises in asymptotic stochastic analy- 
sis of systems driven by wide-band noise. 


39954 (EPRI-AP—3520) Gas turbine-outage data gather- 
ing and analysis. Final report. Budenaers, D. (Systems Con- 
trol, Inc., Palo Alto, CA (USA)). Jun 1984. 83p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. Order 
Number T184920465. 

This report describes the main activities and provides some 
conclusions that have resulted from the EEI Combustion Turbine 
Task Force data collection activities. Specifically, EEI combustion 
turbine members have been providing EPRI with performance and 
outage data for the past seven years. This data has been collected 
and categorized in a data base management system. The data has 
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been published in a statistical handbook which is distributed to 


39955 (EPRI-CS—3343, pp 15/1-15/14) Use of thermal 
backwash to control marine at San Onofre Nuclear 
Generating Station. Stock, J.N.; De La Parra, R.A. (South- 
ern California Edison Co., Rosemead). Dec 1983. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. Order 
Number DE84920275. (CONF-8306181—). 

From Symposium on condenser macrofouling control tech- 
nologies; Hyannis, MA, — (1 Jun 1983). 

At San Onofre Units 2 and 3, a combination of four different 
biofouling control practices is used. Slime control in the primary 
condensers is accomplished with an Amertap System backed up 
with low level intermittent chlorination. The turbine plant and 
component cooling water systems are maintained free of debris and 
slime by screening and intermittent low-level chlorination. Con- 
denser tube plugging and biofouling in the circulating water sytem 
are controlled by screening, debris removal and thermal backwash. 


39956 (EPRI-CS—3344) Symposium on state-of-the-art 
condenser technology. Diaz-Tous, I.A.; Bell, R.J. (eds.). 
(Electric Power Research Inst., Palo Alto, CA (USA); Heat 
Exchanger Systems, Inc., Boston, MA (USA)). Dec 1983. 
556p. “(CONF-8306176—). Research Reports Center, Box 
50490, Palo Alto, CA.94303. Order Number T184920267. 
. Front Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

Separate were prepared for the papers presented in 
the following areas of interest: (1) Condenser Reliability and Im- 
provements; (2) Condenser Tube Joints; (3) Condenser Perform- 
ance; (4) Related Systems and Components; (5) Operations and 
Maintenance; and (6) Condenser Performance Testing. 


power plant condenser - the state of the art. Diaz- 
Tous, I.A. (Electric Power Research Inst., Palo Alto, CA). 
Dec 1983. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. Order Number T184920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

Topics discussed include: (1) condenser reliability as it af- 
fects availability; (2) factors that reduce condenser availability; (3) 
common cause failures; and (4) goals for improvement of condenser 
availability and performance. 


39957 (EPRI-CS—3344, pp 1.1-1.22) Keynoote address 
technology 


39958 (EPRI-CS—3344, pp 2.1-2.33) High reliability 
condenser design. Diaz-Tous, I.A.; Mussalli, Y.G.; Bell, R.J.; 
Impagliazzo, A.M. (Electric Power Research Inst., Palo 
Alto, CA; Stone and Webster Engineering Corp., Boston, 
MA; Heat Exchangers Systems, Boston, MA; Heat Transfer 
Consultants, Hingham, MA). Dec 1983. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. Order Number 
1184920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

To address the multitude of condenser problems, EPRI con- 
ceived the idea of the High Reliability Condenser Design Study as 
a vehicle for technology transfer to the utility industry after having 
conducted an earlier study to assess condenser problems. The study 
assessed the state-of-the-art condenser technology worldwide and 
defined research needs. The ultimate goals of EPRI to be derived 
from the successful implementation of this program are as follows: 
(1) Availability Improvement Goals: (a) High Reliability Condenser 
Retrofit (equivalent availability 98.5 percent, operating availability 
99.5 percent, no further retubing required for the remaining life of 
the unit), (6) Advanced Design High Reliability New Condenser 
(equivalent availability 99.0 percent, operating availability 99.8 per- 
cent, no retubing required during the unit's operating life); and (2) 
Performance Improvement Goals: (a) High Reliability Condenser 
Retrofit (unit heat rate improvement 0.5 percent), (b) Advanced 
Design High Reliability New Condenser (unit heat rate improve- 
ment 1.0 to 1.2 percent). The findings of the study are briefly pre- 
sented emphasizing improvement in condenser integrity, improve- 
ments in condenser steam side, and improvements in condenser 
water side. 
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39959 (EPRI-CS—3344, pp 3.1-3.14) Condenser systems 

- the A/E’s role. Haman, L.L. (Gilbert/Common- 
wealth, Reading, PA). Dec 1983. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. Order Number 
1184920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

The utility steam surface condenser is not just a heat ex- 
changer, nor is it a static component in a larger system. The steam 
surface condenser is itself a major system in the steam power plant 
and should be treated as such in the design process. In the modern 
steam power plant the condenser must perform a multitude of 
duties ranging from simplistic heat transfer to deaeration and dis- 
solved solids control of the condensate. Utilizing system analysis 
concepts will prevent many of today’s problems involving or 
blamed on the condenser. In the systems approach, the origin of 
flow into every condenser connection must be fully evaluated. 
Analysis of the effect of the condenser on the other power plant 
systems is also a part of the systems approach. Using this systems 
approach often generates the development of solutions to a particu- 
lar condenser design problem that can be more effectively resolved 
by components external to the condenser. 


39960 (EPRI-CS—3344, pp 4.1-4.18) Condenser design 
and procurement guidelines. Impagliazzo, A.M. (Heat Trans- 
fer Consultants, Hingham, MA). Dec 1983. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. Order 
Number T1I84920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

The EPRI research project to develop guidelines for the 
preparation of purchase specifications for large steam surface con- 
densers is the topic of this paper. Selected highlights are presented 
from sections of the Design and Procurement Guidelines involving 
features identified by previous studies as major contributors to unit 
unavailability. These are: (1) tube material selection; (2) tube foul- 
ing; (3) tube layout; and (4) tube and tubesheet joint design. 


39961 (EPRI-CS—3344, pp 5.1-5.17) Space allotment for 
surface condensers. Bow, W.J. (Foster Wheeler Energy 
Corp., Livingston, NJ). Dec 1983. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. Order Number 
1184920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

In reviewing the problems that have been encountered relat- 
ing to condensers that have caused concern for improved reliability 
and performance, the author contends in most cases the base causes 
have been velocity or temperature related, discounting tube to tu- 
besheet joint inleakage. On the subject of velocity, vibration, ero- 
sion and undesirable pressure drops in the main condenser steam 
lanes as well as through the tube bundle. Velocities within the con- 
denser can only be reduced by increasing the width of the various 
steam paths considering that we are normally working with a shell 
length fixed by a predetermined tube length. To accomplish this 
end means that the cross-sectional area of the shell must be in- 
creased which is most effectively done in most cases by increasing 
the width rather than the height. The complications involved in de- 
termining the optimum configuration are discussed, and recommen- 
dations are made. 


39962 (EPRI-CS—3344, pp 6.1-6.16) Requirements and 
experience with mechanically expanded tube joints. Eberle, 
H. Dec 1983. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. Order Number 1184920267. (CONF- 
8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

The advantages of mechanical expansion as a technique for 
securing heat exchanger tubes in tubesheets are discussed. Topics 
include: (1) demands on tube-to-tubesheet joints; (2) characteristics 
of the expanded joint; (3) definition of the joining expansion; (4) ex- 
panding techniques; (5) problems raised by tube materials; (6) meas- 
ures for improving the expanded joint; (7) cathodic protection; (8) 
loctite sealing; and (9) comparison of advantages and disadvantages 
of expanded and welded condensers. 
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39963 (EPRI-CS—3344, pp 7.1-7.19) Performance of 
mechanically-expanded tube joints. Andrieux, B. (Societe 
Delas-Weir, Levallois-Perret Cedex, France). Dec 1983. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
Order Number T184920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

Mechanical expansion of joints into tube plates is the most 
widely used, and also the most economical, process for condensers. 
This work, which has been carried out by Delas-Weir and Electri- 
cite de France, has required in-depth analysis of the conditions 
under which expansion has been performed in the past, numerous 
tests on models, survey of the behaviour of experimental condens- 
ers, statistical studies and systematic checks on condensers in the 
course of construction or assembly and in service. 


39964 (EPRI-CS—3344, pp 8.1-8.9) Condenser tube roll- 
ing tests. Fitzgerald, R.C. (Baltimore Gas and Electric Co., 
MD). Dec 1983. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. Order Number 1184920267. (CONF- 
8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

In order to qualitatively evaluate rolled joints for condens- 
ers, a condition for failure of the rolled joints was assumed, and a 
device was constructed that would produce that condition for fail- 
ure. The immediate interest rolled joints in surface condensers, and 
the present report covers work applicable to surface condensers 
principally. 


39965 (EPRI-CS—3344, pp 9.1-9.5) Cycling tests of 
rolled tube joints sea cure, Al-6X, and titanium. Pence, J.H. 
Jr. (Baltimore Gas and Electric Co., MD). Dec 1983. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
Order Number T184920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

For a recent retubing three materials were considered: Sea 
Cure, Al-6X, and Titanium. Due to our limited experience with 
rolling these materials, it was determined that tests should be con- 
ducted to determine if any or all of these tube materials could be 
rolled to produce an acceptable tube-to-tubesheet joint. All of the 
test tubes were 1.25 inches O.D., 22 gauge. They were rolled into 
the testing device, which had aluminum bronze D_tubesheets 
(ASTM 169, Alloy 614, 120 min. BHN). The testing device allowed 
thermally cycling the tube and measuring of strain. The criteria to 
determine the acceptability of the rolled joints were the water leak 
tightness of the joint and the ability of the joint to resist slipping 
under thermal compression. 


39966 (EPRI-CS—3344, pp 11.1-11.15) Kinetic bonding 
of condenser tubes to tubesheets. Childs, W.J.; Horner, R.M. 
(Electric Power Research Inst., Palo Alto, CA; Lockheed 
Missiles and Space Co., Santa Cruz, CA). Dec 1983. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
Order Number T1I84920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

A process has been developed to kinetically bond (explosive- 
ly weld) tube to tubesheet joints for large utility surface condensers 
in order to produce a leak free condenser. The shaped explosive 
charge has been designed to concentrate the energy at the precise 
location on the tube interface in order to form a crevice-free weld 
at the front of the tubesheet while minimizing any damage to the 
thin tubesheet ligament. A multitude initiation system was also de- 
veloped which uses plastic rails with: secondary explosive to fire 
hundreds of tube charges in a closely-controlled sweep synchro- 
nized pattern. This system provides for low cost, high reliability 
initiation and additionally controls ligament distortion. The process 
is now ready for use in utility condensers. 
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39967 ee pp 12.1-12. a a the 
thermal performance of large condenser tube 

P.J. (Naval Postgraduate School, Monterey, CA) Dx Dec 1983. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
Order Number T184920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

Power plants of tomorrow, in order to remain economically 
attractive, will require surface condensers which are more compact 
and can reliably pull a hign vacuum. Condenser manufacturers 
therefore will have to examine new ways to make condensers oper- 
ate more effectively. Better understanding of two-phase flow and 
heat transfer, and the capability to model condensers using ad- 
vanced numerical techniques, will allow such improvements to be 
made. This paper reviews the existing thermal limitations in steam 
surface condensers and describes various ways to improve upon 
tube bundle layouts. The need to develop general, verifiable com- 
puter codes is discussed, as well as the incentive for and benefits of 
using enhanced heat transfer techniques. 


39968 (EPRI-CS—3344, pp 13.1-13.26) Church-window 
condenser concept, design, and experience. Lang, H.V. 
(Brown Boveri and Co., Ltd., Baden, Switzerland). Dec 
1983. Research Reports Center, Box 50490, Palo Alto, CA 
94303. Order Number T184920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

The author’s company has been engaged in the development, 
design, and supply of power plant condensers for more than 80 
years. In the early sixties operating experience indicated that the 
then existing inhouse condenser concepts were not well suited to 
meet the demands of plants with ever-increasing output. Based on 
theoretical and empirical analysis of heat and mass transfer process- 
es and of flow conditions a condenser development was therefore 
started that led to the modular church-window concept. This has 
proved its suitability in more than 160 operating units. The devel- 
opment aims were: (1) optimization of heat transfer; (2) minimiza- 
tion of oxygen in the condensate; (3) minimization of vent losses; 
(4) minimization of CW-pressure losses; and (5) flexibility in dimen- 
sions, arrangement, and erection. This paper describes how those 
aims were approached, touching on theoretical analysis, laboratory 
tests and field tests. The main features of this church-window con- 
cept are outlined. Its performance characteristics as derived from 
acceptance testing of four condensers are introduced and compared 
with prediction methods. 


39969 (EPRI-CS—3344, pp 14.1-14.13) Tube bundle 
design and performance experience in large units. Drosdziok, 
A.; Engelke, W.; Plotz, J. (Kraftwerk Union AG, Muel- 
heim/Ruhr, West Germany). Dec 1983. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. Order Number 
1184920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

The steady rise in unit capacities of large power plants in 
recent years has placed ever higher demands on condensers. To 
meet these increased demands, a new concept of tube arrangement 
has been developed. All relevant factors were assessed and correlat- 
ed by way of a functional analysis of the tube arrangement. This 
functional analysis yielded the criteria underlying tube arrangement 
design. These criteria were used in conjunction with exhaustive cal- 
culations to produce a new tube arrangement. A practical test pro- 
gram was begun with the aim of verifying the theoretical investiga- 
tions: (1) laboratory tests with a model on a scale of 1 to 3; and (2) 
flow measurements on condensers in operation. The measurements 
corroborated the criteria derived from the functional analysis. In 
addition, the measurements made it possible to bring the methods of 
calculation applied more closely into line with reality. It was also 
possible, on the basis of the measurements, to further improve the 
tube arrangement at a number of points. The paper elucidates the 
theoretical principles and shows what design measures have been 
taken to meet the resultant demands on tube arrangement. Further 
it describes the test program performed during the development 
phase and discusses the program for the optimization of tube ar- 
rangement which supplies the optimum tube arrangement for each 
specific application. Finally it compares the heat transfer coeffi- 


20 ELECTRIC POWER ENGINEERING 
2001 Power Plants And Power Generation 


cients achieved with the new tube arrangement with those achieved 
by Heat Exchange Institute. 


39970 (EPRI-CS—3344, pp 15.1-15.20) Tube bundle 
design and performance experience in large EDF condensers. 
Andrieux, B. (Societe Delas-Weir, Levallois-Perret Cedex, 
France). Dec 1983. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. Order Number T184920267. (CONF- 
8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

Reviewed are some basic rules on the quantities required for 
a condenser design calculations; the calculations of the theat ex- 
change surface, and the general disposition of the tube bundles. 
Following is a discussion concerning the characteristics of the radi- 
ant-type tube bundle selected by Delas-Weir for condensers for 
power stations. Concluding the paper are discussions on configura- 
tion optimization, vibration analysis, performance monitoring, and 
reliability. 


39971 (EPRI-CS—3344, pp 16.1-16.25) Condenser per- 
formance improvements: techniques dev: by the CEGB. 
Rowe, M.; Davidson, B.J.; Moore, M.J. (Central Electricity 
Research Labs., Leatherhead, England). Dec 1983. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
Order Number T184920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

This paper describes measurement and computational tech- 
niques which have been used to improve condenser vacuum. The 
measurement techniques include: location of air blanketing, meas- 
urement of heat transfer rate distribution and in-situ determination 
of tube cleanliness. The computational techniques are centered 
around the program EPOC for predicting flows and heat transfer 
rates in tube bundles and the programs CONE and COLT for oper- 
ational and testing uses, respectively. Examples are given of the ap- 
plication of the techniques to the optimisation of tube bundle ar- 
rangement. Changes to geometry include the addition of steam baf- 
fles to prevent steam by-passing and the re-routing of air extraction 
paths to prevent air-blanketing and to reduce steam side pressure 
losses. The annual saving in fuel costs resulting from the application 
of these techniques in the CEGB amounts to several million dollars 
per year. 


39972 pont pert pp 17.1-17.24) Current cathodic 
steam surface condensers. 


protection practice in Gehring, 
G.A. Jr. (Ocean City amen Corp., NJ). Dec 1983. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
Order Number 1184920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

The purpose of cathodic protection is to mitigate or control 
corrosion. In a steam surface condenser, cathodic protection is pri- 
marily used to reduce corrosion of the waterbox and tubesheet. To 
a limited extent, cathodic protection can also be used to reduce cor- 
rosion of condenser tube ends. Corrosion in a condenser waterbox 
is caused by exposure to the cooling water. The rate or severity of 
corrosion in a condenser waterbox depends on the characteristics of 
the cooling water, the character of flow, and the materials of con- 
struction. For example, corrosion tends to be more severe in higher 
salinity cooling water. As a result, condenser waterboxes in coastal 
power plants are more susceptible to corrosion. Also, higher salini- 
ty cooling water tends to stimulate corrosion between dissimilar 
metals (galvanic corrosion). Thus, while a condenser fabricated 
with stainless steel tubes, copper alloy tubesheet, and ferrous water- 
box might exhibit negligible corrosion of its tubesheet and waterbox 
in low salinity cooling water, the same condenser could suffer 
severe galvanic corrosion of its tubesheet and waterbox in high sa- 
linity cooling water. Cathodic protection can be used to mitigate 
this type of corrosion. 
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39973 (EPRI-CS—3344, pp 18.1-18.16) Replacement of 
Unit No. 7 steam surface condenser mystic station No. 200 of 
Boston Edison Company. Adams, R.G.; O’Brien, E.G-.; 
Lowe, A. (Boston Edison Co., MA). Dec 1983. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. Order 
Number T1I84920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

Mystic Unit No. 7 is a 590 MW oil gas fired generating unit 
which went into commercial operation in June of 1975. The gener- 
ating plant is located by the Mystic River in the city of Everett, 
Massachusetts. This paper reviews the highlights of the condenser 
history from Unit start-up in 1975 through the condenser retubing 
in March and April of 1983. 


39974 (EPRI-CS—3344, pp 19.1-19.19) Improvement of 
condenser deaeration. Coit, R.L. (Electric Power Research 
Inst., Palo Alto, CA). Dec 1983. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. Order Number 
1184920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

Laboratory testing and field experience have established that 
inleakage of air and cooling water are major contributors to corro- 
sion-related failures in both fossil and nuclear plants. This paper dis- 
cusses the use of condensers for deaeration and the limitations of 
most existing systems. 


39975 (EPRI-CS—3344, pp 20.1-20.16) Low-tuned steel 
foundations with special reference to their effect on the 
design of condensers for turbogenerators. Praefcke, R. 
(M.A.N. Gustavsburg Works, West Germany). Dec 1983. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
Order Number T184920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

Steel foundations are being widely used throughout the 
world for support of high-speed machinery with speeds predomi- 
nantly higher than 300 rpm. The main application is for turbogener- 
ators, boiler feed pumps, radial compressors and diesel generators. 
The paper discusses functions of a foundation, design considerations 
and tuning, concrete foundations, and design, modelling, fabrica- 
tion, and performance of steel foundations. 


39976 (EPRI-CS—3344, pp 21.1-21.6) Admission of 
high-energy fluids: 100% LP ‘bypass station. Drosdzoik, A.; 
Engelke, W.; Plotz, J. (Kraftwerk Union AG, Muelheim/ 
Ruhr, West Germany). Dec 1983. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. Order Number 
1184920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

The noise level within the turbine house produced in case of 
bypass-operation has been decreased by means of a bypass steam 
admission with single stage expansion. The multi-stage design for 
100% steam mass flow results in a reduction of the noise level by 
about 13 dB compared to the single-stage design. 


39977 (EPRI-CS—3344, pp 22.1-22.20) Coating systems 
for protecting condenser components exposed to cooling 
water. Spires, G.V. (Brown and Root, Inc., Houston, TX). 
Dec 1983. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. Order Number T184920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

A variety of materials is used for the primary water-side 
components of a power plant steam surface condenser, i.e., the 
water boxes, tubesheets and tubes. In addition to uniform corrosion, 
these metals are susceptible to galvanic corrosion resulting from 
dissimilar metals electrically connected in an electrolyte. The elec- 
tric potential differences occurring between some typical condenser 
materials are reported and the implications regarding such corro- 
sion are discussed. The role of coatings and linings in waterside 
service applications, design considerations in selecting materials, 
and examples of coating materials are topics covered in this paper. 
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39978 (EPRI-CS—3344, pp 23.1-23.23) Corrosion moni- 
toring of condensing systems. Conley, E.F. (Heat Exchanger 
Systems, Inc., Boston, MA). Dec 1983. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. Order Number 
TI84920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

The focus of this paper is a proposal that the utility industry 
redouble its present effort in corrosion monitoring and a presenta- 
tion of methodological options for instituting such a program. This 
increased effort will pay handsome rewards in reducing the annual 
cost of corrosion which, for the utility industry alone, has been esti- 
mated to be well in excess of $1 billion per year. Condensing sys- 
tems, in no small measure, are subject to substantive corrosion. Sys- 
tems that utilize natural bodies of water for coolant should be mon- 
itored for corrosion because of the probable, but unknown, environ- 
mental and/or operational changes that will occur over the long 
design life of modern power plants. These probable changes cause 
concern about the adequacy of any given material selection and/or 
corrosion allowance that is provided. This concern is valid because 
undefined changes also mean unpredictable impact upon the system. 
Accordingly, system-wide corrosion monitoring options and meth- 
odology are provided. Emphasis is placed upon developing an early 
warning system that will provide adequate time to take corrective 
action and to provide the means by which one can obtain verifica- 
tion of the adequacy of such action in reducing corrosion. 


39979 (EPRI-CS—3344, pp 25.1-25.11) Condenser clean- 
liness methods and practices at Florida Power and Light 
Company. Dailer, D.A. (Florida Power and Light Co., Fort 
Myers). Dec 1983. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. Order Number TI84920267. (CONF- 
8306176—). 


From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

With its innovative development of the Unit Performance 
Reporting System energy management program in 1974, Florida 
Power and Light was able to focus on those operating parameters 
which it needed to improve. Turbine back pressure variances from 
expected standards clearly underlined the need for better condenser 
performance. FPL has addressed this potential energy-saving area 
with continued vigor which resulted in greatly improved condenser 
cleaning methods and has made significant inroads in improving its 
overall system heat rate. 


39980 (EPRI-CS—3344, pp 26.1-26.24) Condensers, 
problems, remedies: ENEL experiences. Sturla, P.; Agostin- 
elli, G.; Binecchio, I. Dec 1983. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. Order Number 
1184920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

As regards condenser materials the Italian situation and tend- 
ency can be summed up as follows. Copper alloys, though boasting 
a long life of excellent service, are nowadays no longer considered 
reliable and therefore abandoned at least as regards large fossil-fired 
and nuclear power plants. Still, their failure is not to be imputed to 
the copper alloys themselves but to the fact that for these materials 
a good service is only possible in the adequate environment, in well 
designed and operated equipment. The preceding consideration and 
the tendency, for present-day power plants, both thermoelectrical 
and nuclear, to utilize homogeneous materials for a better control 
of steam-water cycle physical chemistry, lead to alternative solu- 
tions. As far as alternative materials are concerned they range from 
titanium, to special high molybdenum stainless steels, either austen- 
itic or ferritic: titanium is the material which has been most widely 
used and whose behavior with respect to corrosion is absolutely re- 
liable. As regards to special stainless steels, employment experience 
is much more limited and therefore they still have experimental 
characteristics. The behavior and structural differences noticed 
even on tubes with the same specification, emphasize the need of a 
more profound knowledge of the procedures regarding sheet pro- 
duction, tube manufacturing, quality controls. 
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(EPRI-CS—3344, pp 29.1-29.29) Changes 
ASME Steam Condensing Apparatus Power Test Code PTO 
12.2 and TVA condenser test experience. Arnold, G. (Ten- 
nessee Valley Authority, Knoxville). Dec 1983. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. Order 
Number T184920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

Most of the changes of any consequence to ASME to Steam 
Condensing Apparatus Power Test Code 12.2 (PTC 12.2) are relat- 
ed to Section 5: Tube Cleanliness Determination. Three methods 
are provided for condenser tube cleanliness determinations: (A) 
Direct Comparison Method; (B) Tube Calorimeter Method; and (C) 
Tube Calorimeter/Calculation Method. Each method is discussed 
briefly. TVA's experience in using the complete PTC 12.2-1955 to 
determine acutal condenser performance is also discussed. Results 
are considered to have been well worth the efforts required in de- 


veloping the unique procedures necessary for obtaining accurate 
measurements. 


39982 (EPRI-CS—3344, pp 30.1-30.26) Testing of the 
INCE B condensers. Ferrison, J.A.; Rowe, M.; Beckett, G. 
(Central Electricity Research Labs., Leatherhead, England). 
Dec 1983. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. Order Number TI84920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

Ince B, a 1000 MW oil- power station, has two 500 MW 
turbine-generator units with condensers having an improved tube 
layout and air venting arrangement. Extensive tests were made to 
check the condenser performance when the first unit was commis- 
sioned at the end of 1981. This paper describes the instrumentation 
and the test procedure and presents some of the test data. Of par- 
ticular interest are the data-logging and on-line data processing 
techniques that were employed. These provided an instantaneous 
read-out of performance and an immediate understanding of con- 
denser behaviour as input conditions (load, cooling water flow and 
temperature, and air leakage) were varied. The Ince B condensers 
are proving to be very successful with achieved condenser pressure 
well below the guarantee value. 


39983 (JPL-PUB—83-82) Requirements for a transfor- 
merless power conditioning system. Klein, J.; Koerner, T.; 
Rippel, W.; Kalbach, J. (Jet Propulsion Lab., Pasadena, CA 
(USA)). Mar 1984. Contract AC04-76DP00789. 96p. NTIS, 
PC AOS5/MF A0Ol; 1; GPO Dep. Order Number 
DE84014618. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Requirements for development of a Transformerless Power 
Conditioning Subsystem (TPCS) that will meet utility, manufactur- 
er, and customer needs are detailed in this report. Issues analyzed 
include utility guidelines, safety and grounding issues that appear as 
local codes, various kinds of TPCS connections that can be devel- 
oped, dc injection, and a brief survey of TPCS circuit topologies 
that will meet requirements. The major result of this study is that a 
finite time exists for control operation before dc injection into the 
distribution transformer causes customer outage (on the order of 
seconds). This time permits the control system to sense a dc injec- 
tion condition and remove the TPCS from the utility system. Re- 
quirements for such a control system are specified. The study also 
showed that a three-wire connection will ensure balanced operation 
for customer loads and that two-wire connections caused average 
value dc to be injected into single-phase loads. This type of connec- 
tion also allows for the lowest array voltage. The conclusion from 
the study is that requirements for a TPCS can be determined and 
that there are no showstopping issues preventing implementation. 
The actual design and topology of the TPCS have been left for fur- 
ther study. 


39984 (OEFZS—4261) Increasing the efficiency of ther- 
mal power stations. Schwarz, N.F. (Oesterreichisches Fors- 
chungszentrum Seibersdorf G.m.b.H.). Jan 1984. 19p. (In 
German). (RS—230/84). NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE84702124. 

High energy prices and an increased investment of costs in 
power plants as well as the necessity to minimize all kinds of envi- 
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ronmental pollution have severe consequences on the construction 
and operation of thermal power stations. One of the most promising 
measures to cope with the mentioned problems is to raise the ther- 
mal efficiency of power plants. With the example of an Austrian 
electric utility it can be shown that by application of high efficien- 
cy combined cycles primary energy can be converted into electrici- 
ty in a most efficient manner. Excellent operating experience has 
proved the high reliability of these relatively complex systems. 
Raising the temperature of the gas topping process still higher will 
not raise the efficiency considerably. In this respect a Rankine 
cycle is superior to a Brayton cycle. In a temperature range of 850 
to 900 °C were conventional materials with known properties can 
still be used, only the alkali metals cesium and potassium have the 
necessary physical and thermodynamic properties for application in 
Rankine topping cycles. Building on experience gained in the Fast 
Breeder development and from the US space program, a potassium 
topping cycle linked to a conventional water steam cycle with an 
intermediate diphenyl vapour cycle has been proposed which 
should give thermal efficiencies in excess of 50%. In a multi-nation- 
al program this so called Treble Rankine Cycle is being investigat- 
ed under the auspices of the International Energy Agency. Work is 
in progress to investigate the technical and economic feasibility of 
this energy conversion system. Experimental investigations are al- 
ready under way in the Austrian Research Center Seibersdorf 
where high temperature liquid metal test facilities have been operat- 
ed since 1968. 


39985 (OEFZS-RS—230/84) Increasing the efficiency of 
thermal power stations. Schwarz, N. (Oesterreichisches 
Forschungszentrum Seibersdorf G.m.b.H., Vienna). Jan 
1984. 20p. (CONF-830943—). Oesterreichisches Fors- 
chungszentrum Seibersdorf G.m.b.H. 

From 12. world energy conference; New Delhi, India (19 
Sep 1983). 

High energy prices and an increased investment of costs in 
power plants as well as the necessity to minimize all kinds of envi- 
ronmental pollution have severe consequences on the construction 
and operation of thermal power stations. One of the most promising 
measures to cope with the mentioned problems is to raise the ther- 
mal efficiency of power plants. With the example of an Austrian 
electric utility it can be shown that by application of high efficien- 
cy combined cycles primary energy can be converted into electrici- 
ty in a most efficient manner. Excellent operating experience has 
proved the high reliability of these relatively complex systems. 
Raising the temperature of the gas topping process still higher will 
not raise the efficiency considerably. In this respect a Rankine 
cycle is superior to a Brayton cycle. In a temperature range of 850 
to 900°C where conventional materials with known properties can 
still be used, only the alkali metals cesium and potassium have the 
necessary physical and thermodynamic properties for application i in 
Rankine topping cycles. Building on experience gained in the Fast 
Breeder development and from the US space program, a potassium 
topping cycle linked to a conventional water steam cycle with an 
intermediate diphenyl vapour cycle has been proposed which 
should give thermal efficiencies in excess of 50%. In a multi-nation- 
al program this so called Treble Rankine Cycle is being investigat- 
ed under the auspices of the International Energy Agency. Work is 
in progress to investigate the technical and economic feasibility of 
this energy conversion system. Experimental investigations are al- 
ready under way in the Austrian Research Center Seibersdorf 
where high temperature liquid metal test facilities have been operat- 
ed since 1968. 


39986 Dynamic stability experimental/analytical program 
results on a multiple tube sodium heated steam generator 
model employing double wall tubes. Efferding, L.E. (Wes- 
tinghouse Electric Co., Pensacola, FL). American Society of 
Mechanical Engineers, [Paper]; 83-WA/NE-7: 7(Nov 1983). 
(CONF-831111—). 

From ASME winter annual meeting; Boston, MA, USA (13 
Nov 1983). 

Experimental results are described of a test program which 
induce water/steam dynamic instability in the multiple tube circuits 
of a sodium heated, double-wall tube, steam generator model whose 
water/steam side is designed to operate under once-through condi- 
tions with exit superheat (457°C/855% 15.8 MPa/2290 psia). The in- 
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stability thresholds were determined experimentally with off-nomi- 
nal operation in order to establish the stability margin that exists 
with and without the damping orifice configuration employed at 
the inlet of each tube circuit. Two classes of experiments were per- 
formed; one with low magnitudes of water/steam mass velocity re- 
sulting in high exit superheat (Benson Cycle), and the other with 
high magnitudes of mass velocity and no bulk exit steam superheat 
(Sulzer Cycle). Analytical prediction of the instability inception 
conditions were compared with experiment and are included along 
with an evaluation of the applicability of the analysis method to 
plant scale stability evaluations. 


39987 Development of the transpiration air-cooled turbine 
high temperature dirty gas streams. Wolf, J.; Moskowitz, 

S. (Curtiss-Wright Corp., Wood Ridge, NJ). Journal of En- 

gineeringfor Power; 104: No. 4, 821-825(Oct 1983). 

Studies of combined cycle electic power plants have shown 
that increasing the firing temperature and pressure ratio of the gas 
turbine can substantially improve the specific power output of the 
gas turbine as well as the combined cycle plant efficiency. Exten- 
sive tests have been performed on two rotating turbine rigs, each 
with a transpiration air cooled turbine operating in the 2600 to 
3000°F (1427 to 1649°C) temperature range at increasing levels of 
gas stream particulates and alkali metal salts to simulate operation 
on coal-derived fuel. Transpiration air cooling was shown to be ef- 
fective in maintaining acceptable metal temperatures, and there was 
no evidence of corrosion, erosion, or deposition. The rate of tran- 
spiration skin cooling flow capacity exhibited a minor loss in the 
initial exposure to the particulate laden gas stream of less than 100 
hours, but the flow reduction was commensurate with that pro- 
duced by normal oxidation of the skin material at the operating 
temperatures of 1350°F (732°C). The data on skin permeability loss 
from both cascade and engine tests compared favorably with labo- 
ratory furnace oxidation skin specimens. To date, over 10,000 hr of 
furnace exposure has been conducted. Extrapolation of the data to 
50,000 hr indicates the flow capacity loss would produce an accept- 
able 50°F (10°C) increase in skin operating temperature. 


39988 Gas turbine bucket design with water cooling. 
Grondahl, C.M.; Dudley, J.C.; Miller, H.E. (Gas Turbine 
Division General Electric Company Schenectady, New 
York). American Society of Mechanical Engineers, [Paper]; 83- 
HT-12: 6(Jul 1983). 

Long-life, water-cooled blading has been designed to operate 
in a heavy duty gas turbine burning a coal-derived fuel at a 2600°F 
firing temperature. Results of two-phase heat transfer experiments 
in a rotating cooling passage were applied in this design. A unique 
design consideration for water-cooled buckets is the limiting ther- 
mal load necessary to avoid boiling transition. This limit is influ- 
enced by the flow rate to each cooling passage. The interaction of 
important heat transfer parameters is illustrated in the thermal anal- 
ysis, leading to selection of a monometallic bucket in preference to 
a high-thermal-conductivity, copper composite design. An IN718 
alloy bucket design with an average surface temperature of 1000°F 
has resulted, which meets turbine performance and life goals. 


39989 Field measurements and determination of electric 

- Lobodovsky, K.K.; Ganeriwai, R.; Gupta, 
A. pp 301-306 of Advances in energy cost savings for indus- 
try and buildings. Atlanta, GA; Fairmont Press (1983). 
(CONF-831115—). 

From 6. world energy engineering congress; Atlanta, GA, 
USA (29 Nov 1983). 

This paper reports on recent work toward establishing a suit- 
able procedure for field measurements, developing a computer pro- 
gram to process motor nameplate and the measured values to calcu- 
late the motor performance map and obtain an economic evaluation 
of replacement/retrofit/do nothing alternatives, and setting up data 
base to simplify field motor evaluation in the future, all as part of 
an effort for the conservation of electricity in electric motors. Ob- 
jectives and applications of field motor testing program is given, 
and the test procedure and evaluation program is outlined in detail. 
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39990 Finite-difference thermal analysis of an insulation 
system on a precipitator building in a power plant. Charter, 
K.F. (Owens-Corning Fiberglas Corp., Granville, OH). 
American Society for Testing and Materials, Special Technical 
Publication; No. 789, 857-873(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

Little attention has been given in the literature to the analy- 
sis of thermal energy losses of large fabric filter houses and precipi- 
tator buildings. Either a fabric filter house or precipitator building 
is a major part of most coal-fired power plants. The function of the 
structure is to remove particulate matter from the hot flue gas and 
to maintain the temperature of the flue gas. Special insulation sys- 
tems are designed to cover the structures and to meet the owner's 
requirements for thermal performance, long-term durability, and 
cost. One such system is described and thermally analyzed by using 
a finite-difference computer program. It should be noted that the 
analysis requires a large-capacity, high-speed computer. Selection 
of the thermal analysis procedure is discussed for determining the 
input values for the thermal analyses. Proposals are made for im- 
proving future thermal analyses. 
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39991 (CONF-840107—Absts., pp 23) Influence of coal 
properties on environmental control system design. Ci- 
chanowicz, J.E.; Maulbetsch, J.S.; Baus, T.; Ireland, P.; 
Nold, D.; Robie, C. (Electric Power Research Inst., Palo 
Alto, CA; Stearns-Roger Eng. Corp., Denver, CO). 1984. 
NTIS, PC A03/MF AO1. Order Number DE84014183. 

From 4. advanced coal cleaning conference; Santa Barbara, 
CA, USA (8 Jan 1984). 


39992 (DOE/FE/60014—T1, pp AB.165-AB.166) Envi- 
ronmental control technologies. May 1983. NTIS, PC A20/ 
MF AO1. Order Number DE84012819. 

In Assessment of research needs for coal utilization. Appen- 
dix B. Site visit reports. 

CCAWG continued discussions relating to environmental 
control technologies. An overview of the advanced environmental 
control technology program at METC included considerations of 
flue-gas cleanup (using lime and limestone scrubbers, other flue gas 
desulfurization techniques, and combined NO/sub x/SO/sub x/ 
particulate flue-gas cleanup), gas-stream cleanup (for turbine sys- 
tems, fuel cells and other technologies), and studies of cleanup base 
technologies (including waste management, instrumentation, and 
systems economic comparisons). Also noted was METC phase-out 
of lime and limestone R and D relating to advanced flue-gas desul- 
furization (FGD) and continuing studies on combined (NO/sub x/ 
SO/sub x/ particulates) flue-gas cleanup (including such novel ideas 
as E-beam utilization to facilitate reactions for conversions of NO/ 
sub x/ and SO/sub x/); gas-stream cleanup at elevated temperatures 
(> 10°°F) and pressures (> 6.5 atm) in PFBC, turbines (with em- 
phasis of the effect of Na on turbine life and the utilization of ab- 
sorbents such as activated bauxite, diatomaceous earths, and other 
aluminosilicates), and particulate removal (by using an electrocy- 
clone, electrostatic precipitation, electrostatic granular bed filters, 
ceramic bag and ganular bed filters, moving panel beds, cross-flow 
membranes, agglomeration, etc.); identification of the principal del- 
eterious constituents in coals and reaction mechanisms involving 
mineral inclusions and entrained particles; modeling of complete 
cleanup systems. 


39993 (DOE/FE/60014—T1, pp AB.175-AB.197) Dis- 
cussions at the Avco-Everett Research Laboratory of (a) the 
E-Beam scrubber and (b) slagging combustors, August 6, 
1982. Penner, S.S. (Univ. of California, San Diego, La Jolla, 
CA). May 1983. NTIS, PC A20/MF A0Ol. Order Number 
DE84012819. 

In Assessment of research needs for cost utilization. Appen- 
dix B. Site visit reports. 





The E-beam scrubber was developed by Ebara in 
(since 1969-1970) and is currently being pursued jointly by A 
and Ebera, who have crosslicensing agreements, with Ebara hold- 
ing most of the patents and Avco contributing expertise in electron- 
beam technology. According to its proponents, the E-beam scrub- 
ber will allow cost-effective SO/sub x/ and NO/sub x/ removals 
not only at currently mandated effluent levels but also is substan- 
tially more rigorous clean-up standards are implemented in the 
future. While a great deal of useful empirical information has been 
obtained, the fundamental processes involved in gas clean-up on ex- 
posure to electron beams are mostly not understood and, therefore, 
theoretical design-optimization techniques are not yet available. 
DOE funding of $600,000 is to be used for studies on a PDU (gas 
flow rate of 20,000 ft?/min). The novel feature involves low-tem- 
perature chemical reactions with NHs during bombardment by 
electrons. For the conditions given, the SO/sub x/ and NO/sub x/ 
are converted to the fertilizers (NHi)2SO, and NH,NOs, respective- 
ly, albeit at the expense of NHs and energy; without NHs injection, 
sulfuric and nitric acids are formed, which may also be readily col- 
lected. SO/sub x/ and NO/sub x/ removals are achievable at levels 
substantially lower than are currently mandated. The E-beam 
system is a commercial unit (obtainable, for example, from High 
Voltage Engineering). It uses 800,000 volt electrons, which have 
about an 8-ft range and can be swept over a 50 to 60° divergence 
angle at scanning rates of 60 to 400 cycles per sec. With two oppo- 
sitely located E-beams, fairly uniform exposure is achieved 
throughout the test section. Scaling represents no problems and 
substantial cost reductions should be achievable for large-scale de- 
vices as the result of more efficient use of power-conditioning 
equipment. 


J 


39994 (DOE/FE/60181—98) Simultaneous SO/sub x// 
NO/sub x/ control for low-rank coals. Weber, G.F. (North 
Dakota Univ., Grand Forks (USA). Energy Research 
Center). 1984. Contract FC21-83FE60181. 5p. (CONF- 
8406161—1). NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE84014323. 

From DOE contractor review meeting for flue gas cleanup; 
a PA, USA (12 Jun 1984). 

Initial studies of furnace injection of limestone for removal 
of SO. from high-sulfur coal flue gas were generally unsuccessful 
because of sintering of the limestone particle surfaces in the case of 
flame injection, and slow reaction rates and inadequate gas/particle 
contact time in the case of boiler injection. Flame temperatures and 
particle residence times are more favorable for direct injection of 
limestone in low-rank coal boilers. Early pilot-scale testing demon- 
strated better SO. retention and calcium utilization capabilities for 
hydrated lime than for either limestone or quicklime. If the reactiv- 
ity of the hydrated product could be increased by addition of other 
compounds during the hydration process, overall sorbent utilization 
may be significantly increased from 40% value previously ob- 
served. A bench-scale batch pressure hydrator has been constructed 
and successfully operated. Hydrated lime produced in the pressure 
hydrator is 100% hydrated and has an average particle size of less 
than 1.0 m. Hydrated lime from the pressure hydrator has been 
pneumatically fed from a screw feeder and directly injected from 
the pressure hydrator into the propane-fired 130-scfm PDU. Sor- 
bent utilization values of 40% have been achieved in both cases for 
Ca/S ratios of 1 to 2. The most promising low-rank coal NO/sub 
x/ control methods appear to be combustion modification with sub- 
sequent catalytic reduction techniques. At the elevated operational 
temperatures of UNDERC'’s ceramic-bag-equipped baghouse, the 
addition of a catalytic NO/sub x/ control method to the ceramic 
filtration device would provide simultaneous control of both SO/ 
sub x/ and NO/sub x/. 


dry sorbents to reduce sulfur 


39995 (DOE/METC—84-13-Vol.2, pp oe Use of 
oxide emissions from pulverized- 
coal flames under low NO/sub x/ conditions. Payne, R.; 


Case, P.L.; Heap, M.P.; Pershing, D.W. (Energy and Envi- 
ronmental Research Corp., Irvine, CA). Feb 1984. NTIS, 
PC A22/MF AOl. Order Number DE84003071. (CONF- 
830542—Vol.2). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

This paper addresses the use of calcium-based sorbents in 
conjunction with a distributed mixing burner to allow the simulta- 


20 ELECTRIC POWER ENGINEERING 
2002 Environmental Aspects 


neous control of NO/sub x/ and SO/sub x/ produced when pulver- 
ized-coal is burned. The distributed mixing burner (DMB) is low- 
NO/sub x/ pulverized-coal burner for wall-fired applications. It 
consists of a circular burner with outboard air ports, low-NO/sub 
x/ emissions are achieved by injecting a portion of the combustion 
air through the ports so that the circular burner operates under re- 
ducing conditions. An overall oxidizing environment is maintained 
in the furnace to minimize slagging and corrosion. The paper also 
describes experimental studies conducted at both pilot and bench- 
scale to determine the parameters controlling sulfur capture. Pilot- 
scale tests were conducted in two research furnaces firing at up to 
20.5 MX (70 x 10° Btu/hr), with a prototype disturbed mixing 
burner. With limestone injection, sulfur dioxide captures of 30 to 40 
percent were obtained for Ca/S molar ratios of 2. Test data show 
that burner design, coal type, and mode of sorbent injection all in- 
fluence the sulfur capture process. Thermal environment in the 
combustor has a significant impact on sorbent utilization, depending 
upon the location of sorbent injection. Undeer conditions of low- 
NO/sub x/ operation, two modes of sulfur capture are possible: 
capture under fuel-rich and fuel-lean conditions. A series of bench- 
scale (1 x 10° Btu/hr firing rate) studies were carried out to deter- 
mine the parameters controlling capture in these two modes. It was 
found that fuel type has an impact on sulfur capture and that this 
effect was not entirely attributable to thermal effects. 7 references, 
13 figures, 3 tables. 


39996 (DOE/METC—84-13-Vol.2, oe 783-802) EPRI- 
sponsored research at the Arapahoe test . Altman, 
R.F.; Carr, R.C. (Electric Power Research Inst., Palo Alto, 
CA). Feb 1984. NTIS, PC A22/MF A0l1. Order Number 
DE84003071. (CONF-830542—V ol.2). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

In 1976 the Electric Power Research Institute made arrange- 
ments with the Public Service Company of Colorado to construct 
an environmental control test facility at the Arapahoe Station in 
Denver, Colorado. Initially, two pre cipitators were installed to in- 
vestigate a two-stage precipitator concept, but the facility has 
grown substantially in recent years. At present there are pilot facili- 
ties for fabric filter and spray dryer tests, as well as an integrated 
environmental control facility that is designed to investigate inter- 
actions between components of an environmental control system. 
The pilot plants are sufficiently large to be representative of com- 
mercial components that might be installed at a power plant burn- 
ing a western subbituminous coal like the coal burned at the Arapa- 
hoe Station. As an example, the fabric filter test facility is capable 
of treating 30,000 ACFM of flue gas and utilizes full size bags. This 
paper describes the pilot facilities at Arapahoe and presents some of 
the results from tests conducted at this facility. 4 references, 9 fig- 
ures, 2 tables. 


39997 (DOE/METC—84-13-Vol.2, pp 803-827) River- 
side ae dryer and baghouse demonstration program: test 

results. Sannes, C.A. Jr.; Skinner, M.F.; Wolf, S.H. (North- 
ern States Power Co., Minneapolis, MN). Feb 1984. NTIS, 
PC A22/MF AOl. Order Number DE84003071. (CONF- 
830542—Vol.2). 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

The retrofitted 100MW Riverside spray dryer absorption 
(SDA) system was initially operated in November 1980. The SDA 
was run in conjunction with existing precipitators through March 
12, 1981, after which the SDA/Baghouse combination was operat- 
ed as a system. Tests have been conducted with low, medium, and 
higher sulfur fuels and with operating conditions representative of a 
commercial generating power plant. The test results from these test 
programs are summarized, with emphasis on the operation and test- 
ing conducted during the past year. 4 references, 12 figures, 6 
tables. 
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39998 (DOE/METC—84-13-Vol. 2, pp 828-849) Geolog- 
ic and hydrogeochemical criteria for the selection at thermal 
electric solid waste sites in western surface mines. 
Groenewold, G.H.; Daly, D.; Manz, O.E. (Univ. of North 
Dakota, Grand Forks). Feb 1984. NTIS, PC A22/MF AO1. 
Order Number DE84003071. (CONF-830542—Vol.2). Con- 
tract AB18-80FC10120. 

From 12. lignite conference; Grand Forks, ND, USA (18 
May 1983). 

Flue gas desulfurization (FGD) waste results from the re- 
moval of sulfur dioxide from flue gas. FGD waste and fly ash are 
collectively referred to as flue gas cleaning (FGC) wastes. Solid 
wastes resulting from coal combustion have been temporarily desig- 
nated non-hazardous and as such, their disposal is address FGC 
waste specifically. At the state level, a surface mine disposal site 
typically needs the approval of the State Health Department and 
the State Mining Agency (or equivalent agencies). Landfill and 
ponding have traditionally been the favored disposal modes for 
FGC wastes. However, by spring of 1983, nine FGD-equipped 
western mine-mouth power plants over a five-state area (North 
Dakota, Wyoming, Colorado, New Mexico, and Texas) will be dis- 
posing of FGC wastes in surface coal mines. Proper selection and 
design of surface mine disposal sites for FGC wastes requires a de- 
tailed knowledge of the hydrogeologic and hydrogeochemical char- 
acteristics of the proposed disposal site. To prevent leachate gen- 
eration and migration, disposal sites should be located in low-per- 
meability materials perferably above the projected post-closure 
water table. Proper site selection based upon key hydrogeologic 
and hydrogeochemical parameters will allow for environmentally 
safe disposal of these wastes in surface mines with minimal site re- 
design. Sites which can be anticipated to remain unsaturated after 
closure are highly preferable to saturated settings. Clay, by virtue 
of its small particle and pore sizes, is characterized by a high sorp- 
tive capacity, a low permeability, and a high potential for molecu- 
lar diffusion. Clays, particularly montmorillonitic varieties, thus 
offer high potential for attenuation, minimal potential for leachate 
migration and generally, are the best materials for waste emplace- 
ment. 25 references, 3 figures, 6 tables. 


39999 (DOE/PC/60266—T1) Configurational testing of 
electron beam ionization for coal fly ash precipitators. Quar- 
terly report No. 1, August 5-November 4, 1983. Davis, R.H. 
(Florida State Univ., Tallahassee (USA)). Feb 1984. Con- 
tract AC22-83PC60266. 52p. NTIS, PC A04. Order Number 
DE84006877. 

Paper copy only, copy does not permit microfiche produc- 
tion. — copy available until stock is exhausted. 

first experiments with a double rack precharger in the 

laboratory precipitator test system uncovered an energy mismatch 
between the beam energy available from the FSU 3 MeV Van de 
Graaff accelerator and the size of the precharger module of the lab- 
oratory precipitator test system. Copious ionization currents were 
produced but even at the lowest energy available from the Van de 
Graaff machine, somewhat less than 1 MeV, spurious ionization due 
to multiply scattered electrons produced a trace positive ion con- 
centration which seriously degraded the particle charge. The opti- 
mization of beam energy and geometry has been investigated and a 
low energy electron beam source has been constructed (~ 90 
KeV). The ideal energy for efficient electron beam ionization in an 
electrostatic precipitator is determined by the size and geometry of 
the precharger. The appropriate electron energy for the laboratory 
system lies somewhere between 100 KeV and 500 KeV and a 
design concept which takes into account energy optimization is re- 
ported. A new charge-to radius measurement system was very suc- 
cessfully used in experiments on the charging of aerosol particles. 
The laboratory precipitator test system is operational and ready to 
test new precharger designs which have been developed as a result 
of the early encounter with energy-geometry optimization. 


40000 (PB—84-177955) Report on preliminary studies 
using the wedge wire screen model intake facility. Final 
report. Weisberg, S.B.; Jacobs, F.; Burton, W.H.; Ross, R.N. 
(Martin Marietta Corp., Baltimore, MD (USA). Environ- 
mental Center). Nov 1983. 102p. NTIS, PC A06/MF AOl1. 

Impingement and entrainment are two of the more important 
mechanisms through which power plants may impact aquatic biota. 
Various modifications to cooling water intake structures have been 
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proposed in an effort to reduce and/or eliminate power plant im- 
pingement and entrainment losses (EPA 1976, Cannon et al. 1979). 
One of the more promising technologies to be developed in recent 
years is the wedge wire screen (also known as Johnson screen or 
profile wire screen). These screens are designed to have a low ap- 
proach velocity. Because they are capable of reducing both entrain- 
ment and impingement, wedge wire screens are an attractive intake 
system especially in locations where losses of fish populations due 
to entrainment and/or impingement are high. Existing applications 
of wedge wire screens have all been restricted to power plants 
which draw their cooling water from freshwater sources. Since 
many power generating stations in Maryland are located in or near 
saline waters, several questions must be addressed if wedge wire 
screens are to be considered for application in Maryland. In an 
effort to answer some of these questions, Maryland’s Power Plant 
Siting Program (PPSP) purchased a floating intake simulator test 
facility in 1982 to test the suitability of wedge wire screens in estua- 
rine waters. Initial tests of the facility, conducted in August 1982, 
were designed to determine its sampling characteristics, and, in a 
preliminary fashion, the effectiveness of wedge wire screens in re- 
ducing entrainment of estuarine organisms relative to entrainment 
through conventional technology. 


40001 (PNL-SA—11927) Analysis of sediment and sus- 
pended matter for halogenated products from chlorination of 
power plant cooling water. Bean, R.M.; Neitzel, D.A.; 
Thomas, B.L. (Pacific Northwest Lab., Richland, WA 
(USA)). May 1984. Contract AC06-76RL01830. 2Ip. 
(CONF-840657—2). NTIS, PC A02/MF AO1; 1; GPO Dep. 
Order Number DE84015589. 

From 5. water chlorination conference; Williamsburg, VA, 
USA (3 Jun 1984). 

Portions are illegible in microfiche products. 

Analysis of water and suspended matter at the Redondo 
Generating Station demonstrated that while most of the chlorina- 
tion products are in the filterable water column, a small portion re- - 
mains adsorbed on suspended matter in concentrations in the pg/g 
range. This represents a considerable environmental magnification 
from the pg/L concentrations normally reported for cooling water 
chlorination by-products. Examination of sediments taken from 
both discharge and control locations at operating power plants did 
not produce evidence for accumulation of chlorination by-products 
in sediments exposed to chlorinated cooling water discharges, even 
though concentrations of halogenated organics, when expressed as 
ag/g sediment organic carbon, were of the same order of magni- 
tude as determined on suspended matter at the Redondo facility. 9 
references, 2 figures, 6 tables. 
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40002 (DOE/CE/30682—1) Control of multiterminal 
HVDC-networks embedded in ac-transmission systems. Phase 
II. (Meisel Energy Systems, Inc., Birmingham, MI (USA)). 
Aug 1983. Contract AC01-81CE30682. 149p. NTIS, PC 
A07/MF AO1; 1; GPO Dep. Order Number DE84014169. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The overall objective of this work has been directed towards 
studying the operational advantages available through embedding 
multiterminal HVdc-networks into a conventional bulk-power ac- 
transmission system. HVdc-transmission links provide means for 
controlling dc-voltage, current, or power levels between certain 
practical limits. The appropriate use of controls can potentially lead 
to: improved overall steady-state operation of the combined ac-dc 
system with regard to economic optimality, and improved system 
reliability and security against disturbances, and augmented dynam- 
ic and transient stability margins, thus allowing for a balanced 
heavier loading of the entire combined transmission system. 





40003 (DOE/ET/29130—T1) Load reson methodolo- 
instantaneous 


parametric stochastic representa- 

report, September 21, 1977-March 31, 1981. Frick, 

P.A.; tue H.B. (Oregon State Univ., Corvallis (USA)). 

30 Apr 1981. Contract AS01-77ET29130. 44p. NTIS MF 
A01; 2; GPO Dep. Order Number DE84016096. 

Microfiche only, copy does not permit paper copy reproduc- 


The project is part of a concerted effort to develop a phys- 
ically based load modeling methodology for electrical power distri- 
bution networks. A mathematical framework for depicting the in- 
stantaneous behavior of the voltage-current relationship at any 
point in an electrical network is developed. The underlying field 
theoretic assumptions necessary to arrive at a meaningful model in 
this sense are discussed. It is concluded that the conventional quasi- 
static field assumption is also necessary in this case. A conventional 
point jump stochastic process framework for treating the proposed 
class of models is presented. Included here is also a detailed discus- 
sion of McShane’s belated stochastic calculus as a base for treating 
equations with point-jump parametric disturbances. A second 
framework for treating parametric equations is developed. This 
framework is based on a new noise process derived from Walsh 
functions. The asymptotic properties of Walsh noise (as the number 
of switches in any compact parameter interval increase without 
bound) renders this development useful also in the continuous case. 
The use of both mathematical frameworks are illustrated in the 
analysis of linear first and second order equations (with stochastic 
parameters). A more complete discussion of such modeling equa- 
tions and the results of some limited computational experimentation 
is presented. 


tion. 


40004 (NRL-MR—4993) Assessment of graphitized 
carbon fiber use for electrical power transmission. Final 
report. Murday, J.S.; Dominguez, D.D.; Moran, J. A. Jr.; 
Lee, W.D.; Eaton, R. (Naval Research Lab., Washington, 
DC (USA)). 1982. Contract AI01-78ET29172. 53p. NTIS, 


PC A04/MF A0Ol; 1; GPO Dep. Order Number 
DE84010526. 

Portions are illegible in microfiche products. 

Significant progress has been made in the last several years 
toward the production of a highly conductive carbon filament. 
Graphitized carbon fibers, made from a variety of precursor materi- 
als such as PAN, pitch and benzene, have electrical conductivity in 
the range 10~* to 10-7 Om, tensile strength in the range 1 to 3 GPa, 
tensile modulus in the range 100 to 700 GPa and density in the 
range 1.8 to 2.2 x 10° kg/m* These properties suggest graphitized 
fibers may have potential as current carrying material for electrical 
power transmission. This paper reviews the physical reasons for the 
electrical and mechanical properties and evaluate prospects for 
better conductivity without degradation of mechanical properties. 
Chemical doping (intercalation) is found capable of achieving X5- 
15 improvements in conductivity with some degradation in tensile 
strength. Various applications for electrical power transmission 
usage are examined, i.e., underground and overhead conduction, 
underground pipe, overhead towers and submarine cable. Near 
term usage is most probable in towers and submarine cable where 
high strength to weight advantages may offset the good, but not 
great, fiber electrical conductivity. 
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40005 (BNL—35020) Developing a curriculum for train- 
ing nuclear protective force persons in legal matters. Cad- 
well, J.J. (Brookhaven National Lab., Upton, NY (USA)). 
1984. Contract AC02-76CH00016. 7p. (CONF-840734— 16). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. Order Number 
DE84015286. 

From 25. annual of the Institute of Nuclear Materi- 
als Management; Columbus, OH, USA (15 Jul 1984). 

Portions are illegible in microfiche ucts. 

The development of a curriculum for the training of security 
officers involves the integration of the importance of the subject, 
the difficulty of the subject and a consideration of the time avail- 
able for the lecture. The importance of the subject is regarded as a 
combination of (1) the frequency the officer will need to use the 
material in the field and (2) the possible consequences of the officer 
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not being well trained in the subject. The result of these consider- 
ations is a recommended seven-hour curriculum consisting of three 
hours of instruction on (1) the law of arrest, search and seizure, (2) 
one hour of instruction on the use of force, (3) two hours of in- 
struction on the scope of legal authority and (4) one hour of in- 


40006 (CEA-CONF—6714) Application of mixed finite 
element to two phase flow computations. Forestier, A.; Mon- 
tagne, J.L. (CEA Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France)). Mar 1983. 17p. (CONF-830304— 
29). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84780416. 

_ From American Nuclear Society topical conference on com- 

methods; Salt Lake City, UT, USA (28 Mar 1983). 

With an homogeneous equilibri ium model for two phase 
flow, to solve the set of equations leads to study Euler 
for compressible flow. A generalization of mixed finite element 
method is presented with a semi-implicit scheme (in 2D and 3D). 
Some results about stability and approximation of this system can 
be theorically obtained. Numerical test have been performed and 
have given good results: the first one is about flow calculation in a 
steam generator and the second about a nozzle study test. 


40007 (CEA-CONF—6715) Expansion and a 
= wave calculation in pipes with CVM numerical method. 
ymond, P.; Caumette, P.; Le Coq, G.; Libmann, M. 
(Cha C Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France)). Mar 1983. 2ip. (CONF-830304—30). 
ccanineet Sales Only), PC A02/MF A0Ol1. Order Number 

From American Nuclear Society topical conference on com- 
putational methods; Salt Lake City, UT, USA (28 Mar 1983). 

The Control Variables Method for fluid transients computa- 
tions has been used to compute expansion and compression shock 
waves propagations. In this paper, first analytical solutions for 
shock wave and rarefaction wave propagation are detailed. Then 
after a rapid description of the CVM technique and its stability and 
monotonicity properties, we will present some results about stand- 
ard shock tube problem, reflection of shock wave, finally a compar- 
ison between experimental results obtained on the ELF facility and 
calculations is given. 


40008 (JINR—D-3,4-82-704, pp 25-37) Neutron and nu- 
clear power. Petros’yants, A.M. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow). 1982. 
(In Russian). NTIS (US Sales Only), PC A23/MF AOl. 
Order Number T184780542. (CONF-820658—). 

From 4. international school on neutron physics; Dubna, 
USSR (8 Jun 1982). 

History of neutron discovery and its role in the world nucle- 
ar power engineering development are considered. Factors promot- 
ing the growth of the specific weight of electric power generated 
by NPPs and the problems slowing the nuclear power development 
are under discussion. Data on the state and prospects of nuclear 
power development in the USSR are presented. Solar and geother- 
mal plants are considered as alternative power sources. It is noted 
that in 1982 in 24 countries more than 260 NPPs were exploited, 
which generated about 8% of the world electric power. A part of 
electric power generated by NPPs will achieve 30-40% by 2000. A 
conclusion is drawn that nuclear energy exceeds all previously used 
energy sources by its capabilities. 


40009 The in-plant reliability data system (IPRDS)--A 
utility oriented data base. Borkowski, R.J.; Kahl, W.K. snes 
Ridge National Laboratory, Oak Ridge, TN). Proceedings 
the American Power Conference; 45: 772-774(1983). (CONE- 
830446—). 
From American Power conference; Chicago, IL, USA (18 
Apr 1983). 
= Ti wiser teeter a Oth tenet es ee 
maintenance records of participating nuclear power plants. There 
are currently data from 6 operating units comprising 4 nuclear 
power plants in the data base, and there are an additional 7 units (4 
plants) that are ready for data collection and encoding. Approxi- 
mately 12,000 maintenance records have been reviewed and 24,000 
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records of corrective maintenance actions have been extracted. 
IPRDS supplies the participating plant with a computer tape of 
their maintenance records readied for entry into their data manage- 
ment system. The comprehensive nature of the IPRDS records 
offers an improved versatility in monitoring the failure history of a 
specific component. The IPRDS can be used to test other data sys- 
tems. Topics considered include safety component operability re- 
flected in nonsafety components, the effects of operational or 
design changes, component failure precursor evaluation, and future 
activities. 


2101 Power Reactors, Non-breeding, Light-water 
Moderated, Boiling Water Cooled 


REFER ALSO TO CITATION(S) 40093, 40135, 40147, 40150, 40151, 40152, 
40159, 40181, 40184, 40186, 40187, 40188, 40198, 40201 


40010 (AEEW-R—1669) Factors relevant to control of 
out-of-core radiation fields in BWRs. Comley, G.C.W. 
(UKAEA Atomic Energy Establishment, Winfrith). Aug 
1983. 15p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702131. 

Based on operating experience of BWRs around the world 
this report reviews major factors which appear to govern the prob- 
lem of growth and intensity of radiation fields on out-of-core sur- 
faces. While no one factor is dominant there is considerable evi- 
dence which links system chemistry, crud input and cobalt-rich 
sources to this problem. The report provides advice to BWR opera- 
tors and system designers aimed at minimising doserates due to ac- 
tivity retention on coolant circuitry. 


40011 (CONF-840604—8) Charpy toughness and tensile 
properties of a neutron irradiated stainless steel submerged- 
arc weld cladding overlay. Corwin, W.R.; Berggren, R.G-.; 
Nanstad, R.K. (Oak Ridge National Lab., TN (USA)). 1984. 
Contract AC05-840R21400. 34p. NTIS, PC A03/MF A0O1; 
1; GPO Dep. Order Number DE84014252. 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

Portions are illegible in microfiche products. 

The possibility of stainless steel cladding increasing the re- 
sistance of an operating nuclear reactor pressure vessel to extension 
of surface flaws is highly dependent upon the irradiated properties 
of the cladding. Therefore, weld overlay cladding irradiated at tem- 
peratures and fluences relevant to power reactor operation was ex- 
amined. The cladding was applied to a pressure vessel steel plate by 
the submerged-arc, single-wire, oscillating electrode method. Three 
layers of cladding were applied to provide a cladding thickness 
adequate for fabrication of test specimens. The first layer was type 
309, and the upper two layers were type 308 stainless steel. There 
was considerable dilution of the type 309 in the first layer of clad- 
ding as a result of excessive melting of the base plate. Specimens 
for the irradiation study were taken from near the base plate/clad- 
ding interface and also from the upper layers of cladding. Charpy 
V-notch and tensile specimens were irradiated at 288°C to neutron 
fluences of 2 x 107> n/m? (E > 1 MeV). When irradiated, both 
types 308 and 309 cladding showed a 5 to 40% increase in yield 
strength accompanied by a slight increase in ductility in the temper- 
ature range from 25 to 288°C. All cladding exhibited ductile-to- 
brittle transition behavior during impact testing. 


40012 (EGG-M—17583) BWR power plant model valida- 
tion and simulation using RELAP5. Hanson, R.G.; Jouse, 
W.C.; Milton, J.D. (EG and G Idaho, Inc., Idaho Falls 
(USA)). 1984. Contract AC07-76ID01570. 12p. (CONF- 
840762—3). NTIS, PC A02/MF AOl1; 1; GPO . Order 
Number DE84016121. 

From Summer computer simulation conference; Boston, 
MA, USA (23 Jul 1984). 

Portions are illegible in microfiche products. 

A detailed model of the Browns Ferry Nuclear Plant has 
been constructed using the RELAP5/Mod 1.6 computer code. The 
model, used in numerous thermal/hydraulic and control system 
interaction calculations, was initially qualified by comparison of cal- 
culated and measured response to three Browns Ferry startup tests. 
The predicted results agreed well for a generator load rejection 


transient, simultaneous recirculation pump trip transient, and a 
change of level setpoint transient. 


40013 (IAE—3667/5) RUKKRETs-1 program for calcu- 
lating the stability of the tank type boiling water cooled reac- 
tors with natural circulation. Leppik, P.A.; Suslov, A.A.; 
Pavlov, S.P. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehner- 
gii). 1982. 24p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84702389. 

The RUKKRETs-1 program (FORTRAN, BESM-6 com- 
puter) intended for calculation of the tank type boiling water 
cooled reactor stability is described. The results of the stability 
analysis for the reactor with characteristics similar to those of the 
VK-50 reactor are given for illustration of the program perform- 
ance. The stability evalUatiop is made taking into account the inter- 
channel (local) hydraUlic pulsations and whole-circuit interconnect- 
ed pulsations of coolant flow rate and neutron flux. The hodo- 
graphs of complex frequency characteristics vectors are used for 
evaluation. Based on the analysis of the test calculation results it is 
concluded that the VK-50 reactor operation is stable relatively to 
interchannel hydraulic pulsations and whole-circuit hydraulic pulsa- 
tions at conditionally constant heat release as well as relatively to 
neutron-physical pulsations at conditionally constant water flow 
rate. The reactor is in stable relatively to interconnected neutron- 
physical and whole-circuit hydraulic pulsations. 


40014 (INIS-mf—9018) Determination of boiling water 
reactor characteristics by noise analysis. Kleiss, J. (Tech- 
nische Hogeschool Delft (Netherlands)). 16 Jun 1983. 147p. 
NTIS (US Sales Only), PC A07/MF AO1. Order Number 
DE84780503. 

Chapters 2, 3, 4 previously published in Ann. Nucl. Energy 
6 (1979) 358-398; Nucl. Technol. 53 (1981); Ann. Nucl. Energy 8 
(1981) 205-214. 

In boiling water reactors the main noise source is the boiling 
process in the core and the most important variable is the neutron 
flux, thus the effect of the steam bubbles on the neutron flux is 
studied in detail. An experiment has been performed in a small sub- 
critical reactor to measure the response of a neutron detector to the 
passage of a single air bubble. A mathematical model for the de- 
scription of the response was tested and the results agree very well 
with the experiment. Noise measurements in the Dodewaard boiling 
water reactor are discussed. The construction of a twin self-pow- 
ered neutron detector, developed to perform steam velocity meas- 
urements in the core is described. The low-frequency part of the 
neutron noise characteristics is considered. The transfer functions 
exhibit a good agreement with ones obtained by independent 
means: control rod step experiments and model calculations. 


40015 (INIS-mf—9031) Scientific research and produc- 
tion introduction studies of light water reactor power plants. 
Volume 4, Dolezal, A.; Vyskocil, V.; Chlumsky, V.; Vostra- 
kova, I. (eds.). (Skoda, Plzen (Czechoslovakia)). 1981. 35p. 
(In Czech). (CONF-8112102—Vol.4). NTIS (US Sales 
Only), PC A03/MF AO1. Order Number T184780526. 

From Conference on scientific research and production in- 
troduction studies of light water reactor power plants; Karlovy 
Vary, Czechoslovakia (1 Dec 1981). 

Separate abstracts are presented for each of the papers in- 
cluded in the data base. 


40016 (NITAR—15(580)) Application of the subcell anal- 
ysis method for thermohydraulic calculations of boiling water 
cooled reactor rod fuel assemblies. Gavrilin, A.I.; Abasov, 
A.V. (Nauchno-Issledovatel’skij Inst. Atomnykh Reaktorov, 
Dimitrovgrad (USSR)). 1983. 28p. (In Russian). NTIS (US 
Sales Only), A03/MF AOl. Order Number 
DE84702364. 

On the basis of the results of experimental investigation of 
steam content distribution over the cross section of adjacent cells of 
boiling water cooled reactor fuel assembly simulator the depend- 
ence of an intercell flow enthalpy on the two-phase flow regime is 
found. The physical model of mass transfer process inside the fuel 
assemblies is suggested, approximated equations are derived. They 





permit to determine the beginning of intercell flow enrichment with 
a steam phase as well as the enthalpy of these flows depending on 
mass velocity, coolant steam content and fuel element power densi- 
ty. Physical and analytical model of the developed surface boiling 
regime beginning is elaborated. The model does not contain empiri- 
cal coefficients, while the results obtained using it correlate well 
with experimental data. Calculational analysis of the studied experi- 
mental regimes of the boiling coolant distribution over the cross 
section of heated models of rod fuel assemblies is performed. The 
method for taking into account the effect of unheated surface on 
the boundaries of two-phase flow regime, the application of which 
gives a satisfactory agreement between experimental and calcula- 
tional data, is proposed. 


40017 (NUREG/CR—3869) Analyses of the impact of in- 
service inspection using a ‘piping reliability model. Simonen, 
F.A.; Woo, H.H. (Pacific Northwest Lab., Richland, WA 
(USA)). Jul 1984. Contract AC06-76RL01830. 53p. (PNL— 
5149). NTIS, PC A04/MF AOl - GPO $4.25. Order 
Number T184015972. 

Portions are illegible in microfiche products. 

This report presents the results of a study of the impact of 
inservice inspection (ISI) programs on the reliability of specific nu- 
clear piping systems that have actually failed in service. Two major 
factors are considered in the ISI programs: one is the capability of 
detecting flaws; the other is the frequency of performing ISI. A 
probabilistic fracture mechanics model is used to estimate the reli- 
ability of two nuclear piping lines over the plant life as functions of 
the ISI programs. Examples chosen for the study are the PWR 
feedwater steam generator nozzle cracking incident and the BWR 
recirculation line safe-end cracking incident. The results show that 
an effective inservice inspection requires a suitable combination of 
flaw detection capability and inspection schedule. An augmented 
inspection schedule is required for piping with fast-growing flaws 
to ensure that the inspection is done before the flaws reach critical 
sizes. Also, the elimination of poor inspection teams through train- 
ing and qualification testing can produce significant benefits to ISI 
effectiveness. 


40018 (NUREG/CR—3894) Ultrasonic and metallurgical 
examination of a cracked Type 304 stainless steel BWR pipe 
weldment. Park, J.Y.; Kupperman, D. (Argonne National 
Lab., IL (USA)). Jan 1984. Contract W-31-109-ENG-38. 
24p. (ANL—84-1). NTIS, PC A02/MF AO1 - GPO. Order 
Number T184014968. 

— are illegible in microfiche products. 

An ultrasonic in-service inspection (ISI) indicated that a 
crack had developed in a 22-inch-diameter Type 304 stainless steel 
pipe manifold end-cap weldment of the Hatch-2 boiling water reac- 
tor. A section of the weldment was sent to Argonne National Lab- 
oratory (ANL) for further examination. The ANL effort included 
ultrasonic examinations, destructive crack-depth measurements, 
metallography, degree of sensitization (DOS) measurements, and 
chemical analyses of material. The results showed that the extent of 
the cracking was significantly less than indicated by the ISI. 


40019 (SV-FUD—1-17) Jodine transport BWR. 
Linden, E. (Statens Vattenfallsverk, Vaellingby Sweden) 
Jul 1983. 25p. (In Swedish). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84702367. 

Extremely high values of iodine transport from the reactor 
water into the condensate of Ringhals-1 were measured during Feb- 
ruary 1981. The average value was 19percent. The volatile speices 
are probably formed by the irradiation in the core. The transport 
mechanism of iodine to vapour phase is not well known. This is 
also the case with the chemistry of iodine and water in the reactor 
core. 


40020 Experience using a spent-fuel measurement system. 
Phillips, J.R.; Bosler, G.E.; Halbig, J.K.; Klosterbuer, S.F.; 
poverty H. O.; Rinand, P.M. (Los Alamos National Labo- 

, Los Alam amos, NM). Nuclear Materials Management; 
12: ite 181(Jul 1983). (CONF-8304162—). 

From 4. SPE/DOE symposium on enhanced oil recovery; 

Tulsa, - USA (16 i 1983). 

A portable nondestructive measurement system has been de- 
veloped and used to measure neutron and gross gamma-ray emis- 
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sion from irradiated BWR and PWR fuel assemblies. The system 
has two principal components: a water-tight polyethylene detector 
head containing two sets of ion chambers and fission chambers for 
measuring opposite sides of the fuel assembly simultaneously, and a 
battery-powered electronics unit with a microprocessor for per- 
forming internal diagnostics and for assisting the operator in collec- 
tion and analysis of the data. An average of 5-7 min is required to 
(1) position the fuel-handling bridge, (2) vertically raise the fuel as- 
sembly partially out of the storage rack, (3) perform the measure- 
ments, and (4) replace the fuel assembly in the storage rack. The 
neutron results with proper calibration are used to determine the 
exposures of individual fuel assemblies with an average accuracy of 
about 5%. Consistency of operator-declared values for cooling time 
and exposure can be verified using the gross gammaray measure- 
ments with an average accuracy of about 10%. Fuel assemblies 
with unusual irradiation histories or reconstituted fuel pins are 
easily identified. 
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REFER ALSO TO CITATION(S) 39955, 40011, 40015, 40017, 40020, 40083, 
40093, 40126, 40128, 40131, 40147, 40148, 40151, 40152, 40154, 40155, 40156, 
40158, 40159, 40166, 40169, 40170, 40171, 40173, 40175, 40176, 40177, 40178, 
40184, 40186, 40188, 40191, 40193, 40194, 40196, 40198, 40199, 40200, 40201 


40021 (CEA-N—2299) Long life boron-lined proportional 
counters fitted to the start-up range of the nuclear reactors. 
Dauphin, G.; Duchene, J. (CEA Centre d’Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France)). Mar 1983. 28p. 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE84780418. 

CEA has been engaged in a research and development pro- 
gram in technical cooperation with RTC, to improve the life time 
of the boron lined proportional counters used for PWR’s start up. 
The present report is a synthesis of these works. The processes by 
which the discrimination curves show a shift in count rate versus 
the neutron fluences are described and, the possible ways to get im- 
proved performances and the tests performed on the different pro- 
totypes are presented. Analysis of the results is given. 


40022 (CEA-R—5217) DOMPAC dosimetry. PWR pres- 
sure vessel neutronic simulation and radiation damage charac- 
terization. Alberman, A.; Faure, M.; Thierry, M.; Hoclet, 
O.; Le Dieu de Ville, A.; Nimal, J.C. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). May 1983. 85p. NTIS (US Sales Only), PC A05/ 
MF AO1. Order Number DE84780424. 

The DOMPAC dosimetry experiment is an irradiated PWR 
pressure vessel simulation and has been performed in the pool of 
TRITON reactor (Fontenay-aux-Roses). A 20-cm thick ferritic steel 
block simulated the vessel and was equipped with graphite 
(GAMIN) and tungsten damage monitors. Core/steel block dis- 
tance was optimized through ID (ANISN and SABINE) computa- 
tions. Experimental results were found in good agreement with ex- 
pected fluence gradients inside the vessel. 3D Monte Carlo (TRIP- 
OLI Code) computation of the whole experiment has given full val- 
idation of experimental damages fluences. It also indicates a lower 
effective damage threshold (0.3 MeV) than expected from theoreti- 
cal displacement model (dpa approximately 0.45 MeV). This implies 
also weaker damage attenuation inside the vessel. The DOMPAC 
experiment shows that damage analysis through neutron fluence 
(PHI > 1 MeV) exposure parameter is not conservative for both 
damage monitors. The simulation of surveillance capsules behind a 
thermal shield indicates that the extrapolation from surveillance to 
first 1/4 thickness is the weakly sensitive to damaging neutron 
fluence selection. 


40023 (CONF-840614—83) Sensitivities of the flux spec- 
trum in the cavity of a PWR to variations in the core source 
distribution. Broadhead, B.L.; Maerker, R.E. (Oak Ridge 
National Lab., TN (USA)). 3 Jun 1984. Contract ACO05- 
840R21400. 7p. NTIS, PC A02/MF A011; GPO Dep. Order 
Number DE84014290. 





21 NUCLEAR POWER PLANTS 


2102 Power Reactors, Non-breeding, Light-water Moderated, Non-bcoiling Water Cooled 


From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). ‘ 

As a part of an ongoing, EPRI-sponsored project whose aim 
is the quantification and reduction of fluence uncertainties in the 
pressure vessel of operating PWR’s, this work describes the calcula- 
tion of sensitivities necessary for the propagation of PWR core 
source distribution uncertainties to the flux spectrum at locations of 
interest (e.g., the cavity or T/4 pressure vessel locations) in the 
ANOI reactor. In this case standard perturbation theory requires an 
adjoint run to be made for each group flux since each group flux is 
a response. An alternate approach has been developed by Cacuci 
which should be more efficient than the standard approach al- 
though it has not yet been applied to a flux spectrum response. 


40024 (CONF-840614—92) Neutron calculations of the 
two-year irradiation experiment at the ORR-PSF and com- 

with measurements. Maerker, R.E.; Worley, B.A. 
(Oak Ridge National Lab., TN (USA)). Jun 1984. Contract 
AC05-840R21400. Sp. NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. Order Number DE84014262. 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 

Portions are illegible in microfiche products. 

Flux, fluence, and dosimeter activities were calculated for 
the two-year metallurgical blind test irradiation experiment per- 
formed at the Oak Ridge Reactor-Pooiside Facility during the 
period April 1980 to June 1982. This experiment is intended to 
serve as an international benchmark to evaluate the accuracy of 
damage predictions in PWR pressure vessels. Early in the calcula- 
tions it became apparent that significant cycle-to-cycle variations 
could exist in the core leakages among the 52 cycles active in the 
irradiation, so that in order to compare the dosimetry calculations 
with measurements few short cuts could be employed and nothing 
short of a complete analysis taking into consideration the source 
distribution of each of the 52 cycles as well as their leakages would 
suffice if an accurate comparison was desired. The calculations in- 
volved use of the 3-dimensional diffusion mode VENTURE for the 
criticality and source distribution calculations, the 2-dimensional 
discrete ordinates transport code DOT4 and the 1-dimensional dis- 
crete ordinates transport code ANISN for the flux calculations, and 
several other special purpose codes written to manipulate and com- 
bine the calculated data. 


40025 (DLCS—5000284) Quarterly operating report, 
second quarter 1984, (Duquesne Light Co., Shippingport, 
PA (USA)). Aug 1984. Contract AC11-76PN00292. 9p. 
NTIS, PC A02/MF A01; GPO Dep. Order: Number 
DE84015733. 

This Quarterly Report is prepared and issued by the Du- 
quesne Light Company to transmit information concerning signifi- 
cant activities conducted at the Shippingport Atomic Power Sta- 
tion. Consistent with the premise that Shippingport was built to 
provide information, not power at competitive costs, this report 
makes no effort to analyze power production costs and makes no 
deductions regarding costs which might have been achieved if 
Shippingport had been built and operated solely to produce power. 
Information is presented concerning operations, plant chemistry, 
and maintenance activities. 


40026 (DOE/ET/34010—11) Evaluation and demonstra- 
tion of methods for improved fuel utilization. Final report. 
Decher, U. (Combustion Engineering, Inc., Windsor, CT 
(USA); Omaha Public Power District, NE (USA)). Nov 
1983. Contract AC02-79ET34010. 121p. (CEND—415). 
NTIS (US Sales Only), PC A06/MF AO1; 1; GPO Dep. 
Order Number DE84015228. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The objective of this Department of Energy sponsored pro- 
gram was to demonstrate increased burnup for Combustion 
Engineering's standard 14 x 14 fuel design and to verify acceptable 
fuel performance for the power duty cycle characteristics of SAV- 
FUEL (Shimmed And Very Flexible Uranium Element Loading) 
low leakage fuel management. This low leak fuel management 
offers further improvement in the fuel efficiency, and enhances 
flexibility for achieving extended burnup. These demonstrations 
have been performed in the Fort Calhoun Reactor located near 


Omaha, Nebraska. The extended burnup demonstration showed that 
the current 14 x 14 fuel is capable of achieving a peak rod average 
burnup of 56 GWD/T (52 GWD/T assembly average). The SAV- 
FUEL demonstration showed that the power duty cycle which is 
characteristic of the low leakage fuel management does not have 
deleterious effect on fuel performance. This is the final report of 
the program and covers activities from program inception through 
completion. The four SAVFUEL demonstration assemblies have 
completed their third (and last) exposure cycle, simulating the 
SAVFUEL power cycle, and one extended burnup demonstration 
assembly has accumulated a peak rod average burnup of 55.7 
GWD/T after six exposure cycles. The irradiation of all demonstra- 
tion fuel assemblies was completed in December 1982. 


40027 (DOE/ET/34014—13-Vol.1) Surry Unit 2 end of 
cycle 5 onsite examination of 17 x 17 demonstration fuel as- 
sembly RD-2 after four cycles of exposure. Volume 1. Arbi- 
ter, W.; Kuszyk, J.A. (Westinghouse Electric Corp., Pitts- 
burgh, PA (USA). Nuclear Energy Systems Div.). Apr 
1984. Contract AC02-79ET34014. 90p. (WCAP—10317- 
Vol.1). NTIS (US Sales Only), PC A05/MF A01; GPO 
Dep. Order Number DE84015875. 

This report presents an evaluation of the results obtained 
from various onsite nondestructive examinations performed during 
the periods December 1981, January-February 1982, and January 
1983 on Surry Unit 2 fuel. Summaries of the design features of the 
17 x 17 demonstration assembly, the characterization program con- 
ducted during fabrication, and previous onsite nondestructive ex- 
aminations performed on them are contained within the report. A 
brief description of the irradiation history of the 17 x 17 demonstra- 
tion assembly and removable rods is also presented. Summarized re- 
sults of the onsite examinations are contained within Volume 1 of 
this report. On the basis of the results of the visual examinations 
and of the various tests and measurements performed, fuel assembly 
RD-2 remained in excellent condition after four irradiation cycles 
to an average burnup of over 42,000 MWD/MTU. 


40028 (DOE/ET/34014—13-Vol.2) Surry Unit 2 end of 
Cycle 5 onsite examination of 17x17 demonstration fuel as- 
sembly RD-2 after four cycles of exposure. Volume 2. Arbi- 
ter, W.; Kuszyk, J.A. (Westinghouse Electric Corp., Pitts- 
burgh, PA (USA). Nuclear Energy Systems Div.). Apr 
1984. Contract AC02-79ET34014. 169p. (WCAP—10317- 
Vol.2). NTIS (US Sales Only), PC A08/MF A01; 1; GPO 
Dep. Order Number DE84015895. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Appendices are presented which contain information on 
Surry-1 reactor Cycles 2 and 3 operating histories; Surry-2 reactor 
Cycles 2, 3, and 5 operating histories; rod growth and rod-to-nozzle 
gap data; fuel assembly leak test data; grid spring and grid cell 
measurements; and fuel assembly RD-2 constitution. 


40029 (DOE/ET/34014—14-Vol.1) Hot cell examination 
of Surry three- and four-cycle 17 x 17 demonstration fuel. 
Volume 1. Principal results and evaluation. Kuszyk, J.A. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA). Nu- 
clear Energy Systems Div.). Jun 1984. Contract AC02- 
79ET34014. 87p. (WCAP—10514-Vol.1). NTIS (US Sales 
Only), PC A05/MF A0Ol; GPO Dep. Order Number 
DE84015871. 

A comprehensive hot cell examination has been performed 
on 12 17x17 fuel rods irradiated in the Surry reactors. Four of the 
fuel rods had achieved an average burnup of 29,600 MWD/MTU 
over three cycles of irradiation in the demonstration assembly RD- 
2 which was irradiated in Surry Unit 2. Six of the fuel rods were 
irradiated over four cycles in the RD-2 assembly to an average 
burnup of 44,000 MWD/MTU. The remaining two rods examined 
in the program were of a lower initial enrichment and had substan- 
tially different power histories. These latter rods were irradiated in 
the Surry Unit 1 reactor in the RD-1 demonstration assembly for 
the first two cycles, after which they were transferred to the RD-2 
assembly. The average burnup of these two rods over four cycles 
was 39,800 MWD/MTU. Based upon the hot cell examination, the 
Surry fuel rods showed no evidence of any significant materials 
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limitations in achieving extended burnups to about 45,000 MWD/ 
MTU. 


40030 (EPRI-CS—3344, pp 24.1-24.19) Sensitivity study 
to evaluate condenser replacement alternatives and effects on 
plant performance. Phillips, J.H.; Corson, P.B. (Carolina 
Power and Light Co., Raleigh, NC). Dec 1983. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. Order 
Number T184920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

A study was accomplished to evaluate alternatives for a re- 
placement condenser at a pressurized water reactor commercial 
power plant. The study was performed in order to determine the 
most technically acceptable and cost effective means to achieve a 
leak-tight condenser which would have the best chance of lasting 
the remaining life of the plant. Because of the concern about steam 
generator corrosion resulting from condenser in-leakage, condenser 
integrity was of utmost importance. To determine plant efficiency, 
calculations were made using a computer program developed by 
Carolina Power and Light. Using the computer program, the cost 
benefit of proposed changes to the condenser was evaluated consid- 
ering equipment costs, installation costs, and generation penalties 
based on plant output calculations. The results of the computer cal- 
culations are presented in both megawatt penalty or advantage and 
dollar value. Considered in the efficiency calculations were: (1) 
tube materials heat transfer; (2) diameter of tubes; (3) variations in 
circulating water flow; and (4) variations in cleanliness factor. Be- 
cause of concerns about condenser integrity, various tube materials 
were evaluated and the use of an integral grooved tubesheet or 
welded tube-to-tubesheet joints was examined. 


40031 (EPRI-CS—3344, pp 27.1-27.8) Shop tubed mod- 
ules - Calvert Cliff Nuclear Plant - Unit No. 2. Davis, C.A.; 
Pobloskie, D.L. (Baltimore Gas and Electric Co., MD). Dec 
1983. Research Reports Center, Box 50490, Palo Alto, CA 
94303. Order Number T184920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

The Baltimore Gas and Electric Company was experiencing 
four major problems on their Calvert Cliffs Nuclear Power Plant - 
Unit No. 2 surface condenser as follows: (1) tube vibration; (2) 
steam impingement erosion from turbine flow; (3) tube end pitting; 
and (4) local blockage causing erosion. The above problems pro- 
duced numerous tube leaks, which were not only quite expensive to 
locate and repair, but a continuance of this leakage would pose a 
threat to the operation of the steam generators. The loss of the 
steam generator would create a tremendous financial burden of lost 
revenue due to lengthy down time of the power plant. During the 
fall of 1981, a feasibility study was conducted to ascertain whether 
tubed, prefabricated bundles, or modules could be manufactured 
and rigged through the plant to be installed in the existing shell of 
the condenser. This study resulted in the decision that although ex- 
tensive plant removals and replacements were necessary, new mod- 
ules could be manufactured, the shell gutted out, and the new mod- 
ules installed into the existing shell structure. The modification is 
described. 


40032 (EPRI-CS—3344, pp 28.1-28.5) Calvert Cliff Unit 
No. 1 condenser retubing project. Davis, C.A.; Pobloskie, 
D.L. (Baltimore Gas and Electric Co., MD). Dec 1983. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
Order Number T184920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

Since construction of the condensers in the early 1970's, nu- 
merous leaks had occurred due to construction damage, inlet end 
erosion corrosion, steam induced vibration damage, erosion corro- 
sion due to localized obstructions, and general corrosion through- 
out the length of the tubes. An eddy current analysis of the tubes 
indicated that many of the tubes were suffering from as much as 
40% wall loss due to general corrosion. In January, 1981, a review 
of this data plus a trend of increasingly frequent tube failures indi- 
cated an immediate need for the retubing of the condensers. A 
study was undertaken at that time to determine suitable replace- 
ment tube materials for the existing 70 to 30 CuNi tubes. AL-6X 
was selected as the replacement material based on its corrosion re- 


sistance, its ability to be installed in the condenser without major 
modifications to the condenser, and its ability to be subjected to 
eddy current analysis to monitor the condition of the tube material. 
Extensive interference removal and building modifications were re- 
quired to support timely retubing of the condensers. Manpower for 
interference removal/replacement modifications was provided by 
the plant modifications contractor and plant personnel. Mobile 
maintenance forces performed all tube removal and replacement as 
well as cathodic protection work. 


40033 (FEI—1441) Calculation of hydraulic non-uniform- 
ity in a reactor annular cavity. Yur’ev, Yu.S.; Vladimirova, 
L.I. (Gosudarstvennyj Komitet po I’zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk. Fiziko- geticheskij Inst.). 
1983. 15p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84702132. 

A Technique has been suggested for approximated calcula- 
tion of hydraulic non-uniformity of coolant distribution at the inlet 
portion of the WWER reactor cooling system. Azimuthal hydraulic 
non-uniformity at the manifold inlet caused by the effect of coolant 
supply through pipes, is determined. The problem is solved in the 
approximated analytical approach and also numerically by solving 
the Navier-Stokes type equations. It is shown that at the outlet of 
slot channels into a free volume of the manifold a certain increase 
in hydraulic non-uniformity (jet inversion phenomenon) should be 
observed. A conclusion on satisfactory agreement of the results ob- 
tained with the experimental data is made. 


40034 (FRNC-CONF—215) we of RCCM applica- 
tion to Manufacture of components for 900 MW 
nuclear power plants in Korea. Bitouzet, P. (Societe Franco- 
Americaine de Constructions Atomiques TOME), 
92 - Courbevoie (France)). Mar 1983. 7p. (In French). 
(CONF-8303148—1). NTIS ad Sales Only), PC A02/MF 
A01. Order Number DE84751 

From Meeting on mel of nuclear power plant 
design and construction; Paris, France (23 Mar 1983). 

The National Korean Electricy society KEPCO ordered the 
KNU9 and 10 power plants from FRAMATOME. This contract 
involves an important fabrication of components. The KHIC socie- 
ty has been indicated to manufacture the main components. This 
paper gives some precisions about the organization of the Technical 
Assistance for the Korean realization of five big components (pres- 
sure vessel, steam generator, pressurizer, accumulator and injection 
reservoir of boron), components manufactured according to French 
standard, including RCC (design and construction rules). Finally, it 
is shown how this Technical Assistance is carried out. 


40035 (GEND—036) Metallurgical examination of, and 
resin transfer Three Mile Island liners. 
McConnell, J.W. Jr.; Spaletta, H.W. (EG and G Idaho, 
Inc., Idaho Falls (USA)). Aug 1984. Contract ACO07- 
761D01570. 72p. NTIS, PC A04/MF A0Ol; 1; GPO Dep. 
Order Number DE84016086. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Metallurgi examinations were performed on two 
EPICOR-II prefilter liners at the Idaho National Engineering Lab- 
oratory (INEL) to determine conditions of the liners and identify 
the minimum expected lifetime of those and other liners stored at 
INEL. The research work was accomplished by EG and G Idaho, 
Inc. for the EPICOR-II Research and Disposition Program, which 
is funded by the US Department of Energy. The EPICOR-II pre- 
filter liners were used to filter radionuclides from contaminated 
water during cleanup of Three Mile Island Unit 2 (TMI-2). The 
liners were constructed of carbon steel with a phenolic protective 
coating and contained organic and inorganic ion-exchange filtration 
media. Program plans call for interim storage of EPICOR-II pre- 
filters at INEL for up to ten years, before final disposal in high in- 
tegrity containers at the Hanford, Washington commercial disposal 
site. This report describes the (a) resin transfer process used to 
empty liners for examination, (6) removal of metallographic sec- 
tions from those liners, (c) specimen preparation, and (d) findings 
from metallographic examination of those specimens. A minimum 
lifetime for the liners is determined and recommendations are given 
for storage of wastes from future TMI-2 activities. 
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40036 (I[A—1386, pp 37-38) New revision of the DSNP 
simulation language. Saphier, D. Jul 1983. NTIS (US Sales 
Only), PC A15/MF AO1. Order Number T1I84780540. 
Published in summary form only. 
In Research laboratories annual report 1982. 


40037 ([AE—3668/5) Two-dimensional program for cal- 
culating the neutron flux in reactor cells using the multigroup 
kinetic approximation. Plyashkevich, V.Yu. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1982. 24p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84702706. 

The ERSTE program (FORTRAN-4, ES 1040 computer) 
intended for the two-dimensional calculation of neutron fluxes in 
multizone centrally symmetrical rectangular and hexagonal reactor 
cells using the multigroup kinetic approximation is described. Multi- 
group neutron fluxes are found solving the system of the one-veloc- 
ity kinetic equations in the Vladimirov self-conjugate form. Perio- 
dicity conditions are used as the boundary ones. Neutron source 
and scattering are assumed to be isotropic, neutron scattering into 
upper groups is absent. Thus, the problem is reduced to solving the 
hetetogeneous one-velocity kinetic equations by the Galerkin 
method with coordinate functions depending only on spatial varia- 
bles. Using as examples the results of calculations for two-zone cells 
of compact reactor lattices, a cell in the MR type double uranium- 
water-graphite lattice, a hexagonal three-zone WWER cell and a 
ten-zone cell of compact-reactor lattice the high efficiency of the 
supposed program is proved. 


40038 (INIS-BR—126) Model for transient simulation in 
a PWR steam circuit. Mello, L.A. de. (Instituto Militar de 
Engenharia, Rio de Janeiro (Brazil)). Nov 1982. vpp. (in 
Portuguese). NTIS (US Sales Only), PC A09/MF AOI. 


Order Number DE84780527. 


A computer code (SURF) was developed and used to simu- 
late pressure losses along the tubes of the main steam circuit of a 
PWR nuclear power plant, and the steam flow through relief and 
safety valves when pressure reactors its thresholds values. A ther- 
modynamic model of turbines (high and low pressure), and its asso- 
ciated components are simulated too. The SURF computer code 
was coupled to the GEVAP computer code, complementing the 
simulation of a PWR nuclear power plant main steam circuit. 


40039 (NUREG/CR—3834) Investigation of the sulfur 
and lithium to sulfur ratio threshold in stress corrosion crack- 
ing of sensitized alloy 600 in borated thiosulfate solution. 
Bandy, R.; Kelly, K. (Brookhaven National Lab., Upton, 
NY (USA)). Jul 1984. Contract AC02-76CH00016. 36p. 
(BNL-NUREG—S1785). NTIS, PC A03/MF A0Ol1 - GPO 
$3.75. Order Number T184015596. 

The stress corrosion cracking of sensitized Alloy 600 was in- 
vestigated in aerated solutions of sodium thiosulfate generally con- 
taining 1.3% boric acid. The aim of the investigation, among 
others, was to determine the existence, if any, of a threshold level 
of sulfur, and lithium to sulfur ratio governing the SCC. Specimens 
were first solution annealed at 1135°C for 45 minutes, water 
quenched, and then sensitized at 621°C for 18 hours. Reverse U- 
bends were tested at room temperature, whereas slow strain rate 
and constant load tests were performed at 80°C. All tests were per- 
formed in solutions open to the atmosphere. The results indicate 
that in the borated thiosulfate solution containing 7 ppM sulfur, 5 
ppM lithium as lithium hydroxide is sufficient to inhibit SCC in U- 
bends. The occurrence of inhibition seems to correlate to the rapid 
increase of pH and conductivity of the solution as a result of the 
lithium hydroxide addition. In the slow strain rate tests in the bo- 
rated solution containing 0.7 ppM lithium as lithium hydroxide, sig- 
nificant stress corrosion cracking is observed at a sulfur level of 30 
ppb, i.e., a lithium to sulfur ratio of 23. In a parallel test in 30 ppb 
sulfur level but without any lithium hydroxide, the stress corrosion 
cracking is more severe than that in the lithiated environment, thus 
implying that lithium hydroxide plays some role in the stress corro- 
sion cracking inhibition. 
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40040 (ZJE—263) Neutron noise diagnostics. Dach, K. 
(Skoda, Plzen (Czechoslovakia). Zavod Vystavba Jadernych 
Elektraren). 1982. 18p. NTIS (US Sales Only), PC A02/MF 
AO01. Order Number DE84702684. 

The method is suitable for the diagnostics of mechanical vi- 
brations of reactor internals and the indication of boiling in pressur- 
ized water reactors. Using the method it is possible to determine 
the immediate state of the equipment. A model is described of neu- 
tron noise in the reactor. Detectors outside and inside the core are 
used for recording the neutron flux. 


40041 (ZJE—264) Use of cluster analysis method for the 
localization of acoustic emission sources detected during the 
hydrotest of PWR pressure vessels. Liska, J.; Svetlik, M.; 
Slama, K. (Skoda, Plzen (Czechoslovakia). Zavod Vystavba 
Jadernych Elektraren). 1982. 17p. NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE84703077. 

The acoustic emission method is a promising tool for check- 
ing reactor pressure vessel integrity. Localization of emission 
sources is the first and the most important step in processing emis- 
sion signals. The paper describes the emission sources localization 
method which is based on cluster analysis of a set of points depict- 
ing the emission events in the plane of coordinates of their occur- 
rence. The method is based on using this set of points for construct- 
ing the minimum spanning tree and its partition into fragments cor- 
responding to point clusters. Furthermore, the laws are considered 
of probability distribution of the minimum spanning tree edge 
length for one and several clusters with the aim of finding the opti- 
mum length of the critical edge for the partition of the tree. Practi- 
cal application of the method is demonstrated on localizing the 
emission sources detected during a hydrotest of a pressure vessel 
used for testing the reactor pressure vessel covers. 


40042 Treatment of special waste at Three Mile Island. 
McIntosh, T.W.; Reilly, J.K. (Dept. of Energy, German- 
town, MD). pp 109-114 of Radioactive waste management. 
Volume 2. Proceedings of an international conference held 
by the IAEA in Seattle, 16-20 May 1983. Vienna, Austria; 
IAEA (1984). (CONF-830523—). 

From International conference on radioactive waste manage- 
ment; Seattle, WA, USA (16 May 1983). 

The March 1979 accident at Three Mile Island Unit (TMI- 
2), both directly and as the result of subsequent cleanup operations, 
generated certain waste forms that are not routinely encountered in 
normal LWRs. Under the terms of a Memorandum of Understand- 
ing between the United States Department of Energy (DOE) and 
the United States Nuclear Regulatory Commission (NRC), agree- 
ment has been reached whereby DOE will accept certain abnormal 
or ‘special’ wastes, including the damaged core, for R and D and 
disposition. The waste materials being investigated include: highly 
loaded organic and inorganic resin waste (EPICOR-ID), highly 
loaded inorganic zeolites (Submerged Demineralizer System), 
makeup and purification system filters and resins, and transuranic 
and other selected waste materials. 


40043 (CEA-tr—2-689-6) Study of the thermal state of 
fuel elements of the VVER-1000 light-water type reactors. 
Kokorev, L.S.; Murashov, V.N.; Yakovlev, V.V. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Nov 1982. Translation of IAE—3341-3, Atomic 
Energy Institute, I.V. Kurchatov, USSR, Moscow, 1980, p. 
2-28. 29p. (In French). CEN Saclay, Service de Documen- 
tation, 91191 - Gif-sur-Yvette Cedex (France). 

Fuel assemblies of the VVER-1000 type reactors have been 
studied during 4500 hours with the "no contact’ method of thermal 
analysis. The results of the studies show the instability of the fuel 
assemblies under irradiation. It has been pointed out that there is a 
sudden variation of the fuel temperature just after the accidental 
protection start-up. The fuel assembly, after a prolonged use, tends 
to a state in which the thermal resistance of the fuel can space is 
near zero. 
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REFER ALSO TO CITATION(S) 40145, 40146, 40149, 40180 


40044 (CEA-CONF—6711) Diffusion coefficient calcula- 
tions for cylindrical cells. LamHime, M. (CEA Centre 
d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Mar 1983. 10p. (CONF-830304—26). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84780413. 

From American Nuclear Society topical conference on com- 
putational methods; Salt Lake City, UT, USA (28 Mar 1983). 

An accurate and general diffusion coefficient calculation for 
cylindrical cells is described using isotropic scattering integral 
transport theory. This method has been particularly applied to large 
regular lattices of graphite-moderated reactors with annular coolant 
channels. The cells are divided into homogeneous zones, ana a 
zone-wise flux expansion is used to formulate a collision probability 
problem. The reflection of neutrons at the cell boundary is account- 
ed for by the conservation of the neutron momentum. The uncor- 
rected diffusion coefficient Benoist’s definition is used, and the de- 
scribed formulation does not neglect any effect. Angular correla- 
tion terms, energy coupling non-uniformity and anisotropy of the 
classical flux are exactly taken into account. Results for gas-graph- 


ite typical cells are given showing the importance of these approxi- 
mations. 


40045 (CONF-710238—Exc.) Technical papers presented 
at the eleventh Dragon Countries physics meeting held at 
London, England . (Organization for Economic Co-Oper- 
ation and Development, Winfrith (UK). High Temperature 
Reactor Project). Feb 1971. 211p. NTIS (US Sales Only), 
PC A10/MF AO1. Order Number DE84901521. 

From 11. Dragon Countries physics meeting; London, UK 
(11 Feb 1971). 

Portions are illegible in microfiche products. 

Papers are presented concerning HTGR type reactor kinet- 
ics, reactor cores, fuel elements, burnable poisons, and fuel cycle. 


40046 (CONF-840614—72) Design optimization using de- 
pletion perturbation theory. Worley, B.A. (Oak Ridge Na- 
tional Lab., TN (USA)). Jun 1984. Contract ACO05- 
840OR21400. 6p. NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE84014284. 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 

Analysis of the fuel cycle performance of a reactor requires 
knowledge of the entire fuel burnup history. The optimal design de- 
pends upon the desired performance parameter or combination of 
parameters to be minimized (or maximized). The emphasis to date 
has been to use some combination of iterations involving a number 
of direct calculations, static perturbation theory, binary exchange 
methods, and empirical relationships. The object of this study is to 
demonstrate an approach to optimization based upon Depletion 
Perturbation Theory (DPT). The DPT equations directly couple 
the nuclide burnup equations and the neutron balance equations. 
The equations require the calculation of forward and adjoint solu- 
tions for the neutron flux and nuclide transmutations. The applica- 
tion is for analysis of a modular HTGR. The reactor has axially de- 
pendent fuel loadings in order to achieve an axial power shape that 
keeps fuel temperatures below a specified maximum. 


40047 (CONF-7310140—Exc.) Technical papers present- 
ed at the seventeenth Dragon Countries physics meeting held 
at Cadarache, France. (Organization for Economic Co-Oper- 
ation and Development, Winfrith (UK). High Temperature 
Reactor Project). Oct 1973. 301lp. NTIS (US Sales Only), 
PC Al4/MF AOl1. Order Number DE84901528. 

From 17. Dragon Countries physics meeting; Cadarache, 
France (4 Oct 1973). 

Portions are illegible in microfiche products. 

Papers are presented concerning HTGR type reactor phys- 
ics, cores, and control rod worths. 
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40048 (GA-A—16758) Capsule HRB-15A 

examination report. Ketterer, J.W.; Kania, M.J.; Bullock, 
R.E.; Siman-Tov, LI. (GA Technologies, Inc., San Diego, 
CA (USA); Oak Ridge National Lab., TN (USA)). Jul 1984. 
Contract AT03-84SF11962. 29ip. NTIS, PC A13/MF A01; 
1; GPO Dep. Order Number DE84015924. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Capsule HRB-15A successfully irradiated a variety of 
LHTGR fuel particle types to peak exposures of 6.5 x 10 n/m? (E 
> 29 fJ)/sub HTGR/ fast fluence, 29% FIMA fissile burnup and 
6.4% FIMA fertile burnup, and a time-average irradiation tempera- 
ture of 1100°C. The capsule was irradiated in HFIR for 6 months. 
The HRB-15A fuel rods were in excellent condition following irra- 
diation. Candidate TRISO-coated LEU UC/UO; fuel particles per- 
formed adequately for the HTGR steam cycle application. The SiC 
coatings on the two UC) sO; s TRISO batches were least retentive 
of Ag-110m during irradiation. Severe degradation of the SiC 
layers by fission product attack had occurred in 70% of these parti- 
cles with much deeper penetration than in other TRISO batches. 
Large diameter (nominal 600 ym kernel) ThO. particles were 
judged unacceptable for use in an all-TRISO separable fuel system 
because of high OPyC and SiC failure levels. ZrC barrier layers in 
two ZrC-TRISO-coated fissile particle batches showed superior re- 
sistance to fission products relative to SiC. However, one of the 
ZrC-TRISO batches was poorly retentive of Ag and Eu, and fuel 
rods containing both batches had the highest end-of-life fission gas 
release values. Performance models for defective particles were 
shown to be overly conservative. Failure rate of OPyC coatings on 
TRISO particles was found to increase with the particle diameter. 


40049 (I[A—1386, pp 29-31) Simulating the HTGR pri- 
mary loop with the DSNP simulation language. Saphier, D.; 
Rodnizky, J. Jul 1983. NTIS (US Sales Only), PC A15/MF 
AO1. Order Number T1I84780540. 

Published in summary form only. 


In Research laboratories annual report 1982. 


40050 (I[A—1386, pp 33-34) Pebble-bed core model for 
simulating the high temperature gas cooled reactor. Saphier, 
D.; Rodnizky, J. Jul 1983. NTIS (US Sales Only), PC A15/ 
MF AOl1. Order Number T184780540. 

Published in summary form only. 

In Research laboratories annual report 1982. 


40051 (IA—1386, pp 35-36) Compressor model for 
HTGR simulation. Rodnizky, J.; Saphier, D. (Israel Atomic 
Energy Commission, Tel Aviv); Meiron, G. (Israel Electric 
Corp. Ltd., Haifa). Jul 1983. NTIS (US Sales Only), PC 
A15/MF A0O1. Order Number T184780540. 

Published in summary form only. 

In Research laboratories annual report 1982. 


40052 (JAERI-M—83-012) Irradiation experiment of the 
first and the second OGL-1 fuel assemblies. Ikawa, Katsui- 
chi; Fukuda, Kousaku; Kikuchi, Teruo. (Japan Atomic 
Energy Research Inst., Tokyo). Mar 1983. 257p. (In Japa- 
nese). NTIS (US Sales Only), PC Al2/MF AOl. Order 
Number DE84702139. 

The gas loop, OGL-1, installed in JMTR is the only facility 
for irradiation of full-size fuel rods under a simulated condition of 
the experimental reactor. One fuel assembly is irradiated every year 
in OGL-1. This report describes the irradiation experiment fof the 
first and the second fuel assemblies. Each fuel assembly has three 
fuel rods inserted in a graphite block. Irradiation periods are two 
reactor cycles for the first and four reactor cycles for the second, 
maximum burnups are 4500 MWD/T for the first and 8700 MWD/ 
T for the second and estimated maximum compact temperatures are 
1380°C for the first and 1370°C for the second fuel assemblies. Post 
irradiation examination revealed a bowing of the sleeves to a small 
extent. It was also revealed that the fuel compacts have neither 


cracks nor defect and that the particles were not broken during ir- 
radiation. 
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40053 (JAERI-M—83-055) Analysis of bowing of irradi- 
ated OGL-1 fuel rod. Minato, Kazuo; Fukuda, Kousaku; Ki- 
kuchi, Teruo; Kobayashi, Fumiaki; Ikawa, Katsuichi; Iwa- 
moto, Kazumi; Ishimoto, Kiyoshi; Itami, Hiroharu; Sato, 
Masayuki. (Japan Atomic Energy Research Inst., Tokyo). 
Mar 1983. 83p. (In Japanese). NTIS (US Sales Only), PC 
aaa A01. Order Number DE84702140. 

The greatest bowing of graphite sleeves irradiated in Ist or 
2nd fuel element holding three fuel rods was observed to be about 
1 mm. Hardly recognized, however, was bowing of graphite 
sleeves irradiated in 4th fuel element, which was the same configu- 
ration as Ist or 2nd fuel element. Graphite sleeve bowing of 3rd 
fuel element, which holded single fuel rod, was observed to be 
about 0.7 mm. Graphite sleeve bowing analysis with computer 
codes and out-of-pile experiments were carried out to discuss the 
causes of the bowing observed in the post-irradiation examination. 
It was found from the out-of-pile experiments and the bowing anal- 
ysis that as-machined graphite sleeves possessed bowing of 0.15 mm 
at most and that irradiation-induced bowing depended on support- 
ing conditions for the graphite sleeves in the graphite block. 


40054 (CEA-tr—2-690-3) Steam generator leak detection 
using acoustic method. Goluchko, V.V.; Sokolov, B.M.; Bu- 
lanov, A.N. (CEA Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France)). May 1982. Translation of RIAR- 
P—4(298), Research Institut of Atomic Reactor, V.I. Lenin, 
USSR, 1977, p. 1-21. 22p. (In French). CEN Saclay, Service 
de Documentation, 91191 - Gif-sur-Yvette Cedex (France). 

The main requirements to be met by a device for leak detec- 
tion in sodium - water steam generators are determined. The poten- 
tialities of instrumentation designed based on the developed require- 
ments have been tested using a model of a 550 kw steam generator. 


2104 Power Reactors, Non-breeding, Otherwise 
Moderated Or Unmoderated 


40055 (IAEA-R—2573-F) Data base for PHW reactor 
operating on a once-through, low enriched uranium-thorium 
cycle. Final report for the period 15 March 1980-14 Decem- 
ber 1983. Lungu, S. (International Atomic Energy Agency, 
Vienna (Austria)). Apr 1984. 131p. NTIS (US Sales Only), 
PC A07/MF A0O1. Order Number DE84703079. 

The study of a detailed data base for a new once-through 
uranium-thorium cycle using low enriched uranium (4 and 5,5% 
wt. U-235) and distinct UO. and ThO, fuel channels has been per- 
formed. With reference to a standard 638 MWe CANDU-type 
PHWR with 380 channels, evaluation of economics, fuel behaviour 
and safety has been performed. The Feinberg-Galanin method 
(code FEINGAL) has been used for calculation of axial flux distri- 
bution. All parameters have been provided by LATREP code fol- 
lowing up the irradiation history. Economical assessment has 
shown that this fuel cycle is competitive with the natural uranium 
fuel cycle for 1979-based values of the parameters. Fuel behaviour 
and safety features modelling has shown that core behaviour of the 
uranium-thorium reactor under abnormal and accident conditions 


would be at least as good as that of the standard natural uranium 
reactor. 
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— ALSO TO CITATION(S) 40096, 40153, 40167, 40168, 40182, 40185, 


40056 (CEA-CONF—6686) Effect of time and dose rate 
on the swelling of of 316 cladding in Phenix. Seran, J.L.; 

Dupouy, J.M. (CEA Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France)). Apr 1983. 4p. (CONF- 
830418—17). NTIS (US Sales Only), PC A02/MF AO1. 

Order Number DE84780401. 

From International conference on dimensional stability and 
mechanical behavior of irradiated metals and alloys; Brighton, UK 
(11 Apr 1983). 

An analysis is presented of the fuel pin swelling which ap- 
plies to solution annealed as well as to coldworked materials. On 
these steels, the swelling starts after an incubation period which can 


be described by a dose rate independent time t (the corresponding 
dose is thus a linear function of dose rate). When irradiation ex- 
ceeds t, the isothermal quasi steady state swelling rate = dS/dt is 
observed to be strongly dose rate dependent. These observations 
are consistent with the classical theoretical predictions provided 
that are into account the observed dose rate dependent evolution of 
the different microstructural components of the irradiation materi- 
als. 


40057 (CEA-CONF—6687) Mechanical properties of ir- 
radiated solution annealed and cold worked 316 cladding. 
Dupouy, J.M.; Sagot, J.P.; Boutard, J.L. (CEA Centre 

d'Etudes Nucleaires de ‘Saclay, 91 - Gif-sur-Yvette 
(France)). Apr 1983. 4p. (CONF. 830418—16). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84780402. 

From International conference on dimensional stability and 
mechanical behavior of irradiated metals and alloys; Brighton, UK 
(11 Apr 1983). 

Tensile properties of cold worked 316 cladding differ from 
those of solution annealed by the fact that the yield stress continues 
to change as the irradiation dose continues to increase after doses as 
high as 90 or 100 dpaF. There may be indication of a deleterious 
effect on the ductility of the swelling above a certain level. Dose 
rate does not appear to be a dominant parameter on the strength or 
the ductility of irradiated solution annealed 316. The creep rate is 
essentially the same after irradiation as before, at least for the part 
of the pin irradiated as before, at least for the part of the pin irradi- 
ated at high temperature. Some points remain poorly understood, 
they are the role of dose rate at low temperature, the foliated 
aspect of the fracture surface of cold worked steel, the relationship 
between measured yield stress and the values computed from the 
principles and the knowledge of the microstructure. 


40058 (CEA-CONF—6688) Effect of dose rate on the mi- 
crostructure of CW 316 SS. Boulanger, L.; Le Naour, L.; 
Levy, V. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France)). Apr 1983. 10p. (CONF-830418— 
15). NTIS (US Sales Only), PC A02/MF AOI. Order 
Number DE84780403. 

From International conference on dimensional stability and 
mechanical behavior of irradiated metals and alloys; Brighton, UK 
(11 Apr 1983). 

The microstructural and microchemical changes occurring 
after a constant irradiation time on CW 316 irradiated at different 
dose rates in the high temperature range have been studied. The in- 
vestigations have been performed on specimens irradiated around 
600°C for 350 to 400 days at dose rates ranging between 3 and 
22.10-7 dpaFs~1. The samples have been cut from Phenix fuel pin 
cladding. Two different heats have been examined, they differ es- 
sentially by the fact that at the highest dose rate investigated heat-1 
has attained the steady state swelling regime whereas heat-2 is only 
reaching the end of the incubation dose. The samples have been ex- 
amined by TEM techniques and energy dispersive x-ray analysis. 
Voids and dislocation structures have been investigated. 


40059 (CEA-CONF—6689) Irradiation creep of solution 
annealed and coldworked 316 stainless steel. Boutard, J.L.; 
Carteret, Y.; Cauvin, R.; Guerin, Y.; Maillard, A. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Apr 1983. 11p. (CONF-830418—14). NTIS (US 

les Only), A02/MF AOl. Order Number 
DE84780404. 

From International conference on dimensional stability and 
mechanical behavior of irradiated metals and alloys; Brighton, UK 
(11 Apr 1983). 

Because SA and CW 316 stainless steels were used as stand- 
ard cladding material, a lot of plastic strain data is now available. 
Most of it is published and analyzed in term of an irradiation creep 
modulus A defined as the ratio of the equivalent plastic strain to 
the product of the equivalent stress by the dose. In fact the experi- 
mental data and the theoretical analysis of the in-pile deformation 
mechanisms show a more complicated situation. The purpose of 
this paper is to reanalyze the results taking into account this situa- 
tion. This approach is divided in two parts: (1) the high tempera- 
ture range (T > = 450°C) where data come from irradiated pins; 





(2) the low temperature range (T < = 450°C) where results come 
from pressurized tubes irradiated in experimental rigs. 


40060 (CEA-N—2341-Pt.1) Molten salt reactors: reactor 
cores. Technical report. Vol. 2. (CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France); Electricite 
de France, 75 - Paris). 1983. 368p. (In French). NTIS (US 
Sales Only), PC A1l6/MF AOl. Order Number 
DE84751373. 

In this critical analysis of the MSBR I project are examined 
the problems concerning the reactor core. Advantages of breeding 
depend essentially upon solutions to technological problems like 
continuous reprocessing or graphite behavior under neutron irradia- 
tion. Graphite deformation, moderator unloading, control rods and 
core instrumentation require more studies. Neutronics of the core, 
influence of core geometry and salt composition, fuel evolution, 
and thermohydraulics are reviewed. 


40061 (CEA-N—2341-Pt.2) Molten salt reactors: coolant 
circuits. Technical report. Vol. 2. (CEA Centre d’Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France); Electricite de 
France, 75 - Paris). 1983. 145p. (In French). NTIS (US 
Sales Only), PC AO7/MF AOl. Order Number 
DE84751374. 

This paper is a critical analysis of retained solutions for the 
1,000 MWe MSBR project. Steam generator design, primary cool- 
ant circuit, heat exchangers, high temperature materials, are re- 
viewed. 


40062 (CEA-N—2341-Pt.3) Molten salt reactors: chemis- 
try. Technical report. Vol. 2. (CEA Centre d'Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France); Electricite de 
France, 75 - Paris). 1983. 61p. (In French). NTIS (US Sales 
Only), PC A05/MF A0O1. Order Number DE84751372. 

This work is a critical analysis of the 1000 MW MSBR 
project. Behavior of rare gases in the primary coolant circuit, their 
extraction from helium coating of graphite by molybdenum, chem- 
istry of protactinium and niobium produced in the molten salt, con- 
tinuous reprocessing of the fuel salt and use of stainless steel instead 
of hastelloy are reviewed. 


40063 (CEA-R—5225) Forced convection along a wall. 
Liquid metals application. Pimont, V. (CEA Centre d'Etudes 
Nucleaires de Grenoble, 38 (France)). Jun 1983. 84p. NTIS 
(US Sales Only), PC AOS/MF AOl. Order Number 
DE84780427. 

From the experimental results in pipes, heated with constant 
wall heat flux, the dynamical and thermal structure of the wall 
region of a turbulent flow is studied. For high values of Reynolds 
and Peclet numbers, it is shown that logarithmic profiles of velocity 
and temperature exist. A continuous description of the wall is ob- 
tained with the use of simple modelisation. The study of the ther- 
mal wall region structure is then made in the case of a liquid metal 
flow. 


40064 (CONF-840647—24) Improved multiaxial creep- 
rupture strength criterion. Huddleston, R.L. (Oak Ridge Na- 
tional Lab., TN (USA)). 17 Jun 1984. Contract ACO05- 
840R21400. 9p. NTIS, PC A02/MF AOl; 1; GPO Dep. 
Order Number DE84014273. 

From ASME pressure vessel and piping conference; San An- 
tonio, TX, USA (17 Jun 1984). 

Portions are illegible in microfiche products. 

An improved strength model is developed for predicting 
creep-rupture under multiaxial stress states. The new model incor- 
porates four stress parameters and distinguishes between life under 
tensile versus compressive stress states. Assessments of the new 
model based on experimental biaxial creep rupture data for type 
304 stainless steel tested at 593°C show the new model to be sig- 
nificantly more accurate than the classical criteria of Mises, Tresca, 
or Rankine. 


21 NUCLEAR POWER PLANTS 
2105 Power Reactors, Breeding 


40065 (CONF-840901—3) Fixed-source 
worth calculations. Smith, K.S.; Schaefer, R.W. (Ar, 
National Lab., Idaho Falls, ID (USA). 1984. Contract W- 
31- 109-ENG-38. 6p. NTIS, PC A02/MF A01; GPO Dep. 
Order Number DE84010506. 
From ANS topical meeting on physics and shielding; Chica- 
go, IL, USA (17 Sep 1984). 
Material worth measurements are routinely performed in fast 
reactor critical programs. Until recently, such measurements were 
usually made by inserting cylindrical samples via stainless steel 
tubes. Such measurements pose difficult problems for the analyst 
since the geometry is very complicated. An alternative measure- 
ment utilizes a drawer oscillator to remove or insert a fuel plate. In 
such a measurement, samples are large enoug: to cause significant 
distortions of the local flux. Consequently, it is important to ac- 
count for local flux distortions when calculations of such experi- 
ments are performed. Traditional analysis techniques have not ad- 
dressed many of the complicated phenomemon associated with the 
susubeienieat; auntie al teh Sa Ahieeaientn anda eailiead 
calculated and experimental sample worths. The intent of this paper 
is to describe new analysis techniques which have been developed 
to compute accurately sample worths for complicated geometries 
and large perturbing samples. 


40066 (CONF-840901—5) Critical eigenvalue 
LMFBRs: a physics assessment. McKnight, R.D.; Collins, 
P.J.; Olsen, D.N. (Argonne National Lab., IL (USA)). 1984. 
Contract W-31-109-ENG-38. 4p. NTIS, PC A02/MF AO}; 
GPO Dep. Order Number DE84010517. 

From ANS topical meeting on physics and shielding; Chica- 
go, IL, USA (17 Sep 1984). 

This paper summarizes recent work to put the analysis of 
past critical eigenvalue measurements from the US critical experi- 
ments program on a consistent basis. The integral data base in- 
cludes 53 configurations built in 11 ZPPR assemblies which simu- 
late mixed oxide LMFBRs. Both conventional and heterogeneous 
designs representing 350, 700, and 900 MWe sizes and with and 
without simulated control rods and/or control rod positions have 
been studied. The review of the integral data base includes quanti- 
tative assessment of experimental uncertainties in the measured 
excess reactivity. Analyses have been done with design level and 
higher-order methods using ENDF/B-IV data. Comparisons of 
these analyses with the experiments are used to generate recom- 
mended bias factors for criticality predictions. Recommended meth- 
ods for analysis of LMFBR fast critical assemblies and LMFBR 
design calculations are presented. Unresolved issues and areas 
which require additional experimental or analytical study are identi- 
fied. 


40067 (CONF-840901—7) Physics implications of oxide 
and metal fuel on the design of small LMFBR cores. 
Orechwa, Y.; Khalil, H. (Argonne National Lab., IL 
(USA)). 1984. Contract AC05-840R21400. 6p. NTIS, PC 
A02/MF A011; 1; GPO Dep. Order Number DE84011723. 

From ANS topical meeting on physics and shielding; Chica- 
go, IL, USA (17 Sep 1984). 

Portions are illegible in microfiche products. 

In order to maintain momentum in the US LMFBR pro- 
gram, much attention has recently been focused on the possibility 
of new design approaches consistent with the slower deployment 
scenarios currently envisioned. To this end, the slower rate of de- 
ployment of -LMFBR capacity lends itself to a scenario wherein 
small capacity reactors:are constructed as demand requires, in a re- 
actor complex where they. share a single secondary system. The 
focus of this effort is to. seek economies in the cost of the LMFBR 
outside the economies of scale associated with large plants and a 
rapid-deployment of LMFBRs. Some current effort is being direct- 
ed:to small modular reactor concepts which suggest that significant 
construction cost savings can be realized, if the reactor vessel size 
allows for factory fabrication and testing, and for subsequent trans- 
portation to the plant site: These constraints dictate reactor outputs 
of about 100 MWe and 300 MWe respectively for rail shippable 
and barge shippable modules. The following analysis focuses on the 
core design issues in the context of constraints imposed by the 
mode of transportation of the reactor vessel. 
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40068 (CONF-840901—8) Calculation of the reactivity 
feedback due to core assembly bowing in LMFBRs. Green- 
man, G.M. (Argonne National Lab., IL (USA)). 1984. Con- 
tract AC05-840R21400. 3p. NTIS, PC A02/MF A01; GPO 
Dep. Order Number DE84011704. 

From ANS topical meeting on physics and shielding; Chica- 
go, ~ USA (17 Sep 1984). 

A computational model to calculate the reactivity feedback 
due to material displacements induced by assembly bowing effects 
has been developed and embodied in a new code called BOW- 
PERT. While previous bowing feedback models were based on an 
R-Z representation of the core with user defined worth tables, the 
BOWPERT model is Hex-Z and requires only unambiguously de- 
fined quantities such as cross sections and fluxes. The nonunifor- 
mity of the temperature distribution in an LMFBR leads to differ- 
ential thermal expansion of the walls of the assembly hexcans. 
These thermal expansion differentials cause the hexcan to distort or 
bow. Consequentially, the assembly experiences a spatial displace- 
ment, thereby resulting in a change in reactivity for the core. Al- 
though bowing effects are not expected to be sizable in large heter- 
ogeneous LMFBRs, it is important to quantify these effects. 


40069 (CONF-840913—4) New approach to the design of 
core support structures for large LMFBR plants. Burelbach, 
J.P.; Kann, W.J.; Pan, Y.C.; Saiveau, J.G.; Seidensticker, 
R.W. (Argonne National Lab., IL (USA)). 1984. Contract 
W-31-109-ENG-38. 2ip. NTIS, PC A02/MF A01; 1; GPO 
Dep. Order Number DE84014537. 

From Conference on structural engineering in operating nu- 
clear facilities; Raleigh, NC, USA (10 Sep 1984). 

Portions are egible i in microfiche products. 

The paper describes an innovative design concept for a 
LMFBR Core Support Structure. A hanging Core Support Struc- 
ture is described and analyzed. The design offers inherent safety 
features, constructibility advantages, and potential cost reductions. 


40070 (DOE/NBM—4014795) Large Core Code Evalua- 
tion Working Group Benchmark Problem Four: neutronics 
and burnup analysis of a large heterogeneous fast reactor. 
Part 1. Analysis of benchmark results. Cowan, C.L.; Protsik, 
R.; Lewellen, J.W. (eds.). (General Electric Co., Sunnyvale, 
CA (USA). Advanced Reactor Systems Dept.; Department 
of Energy, Washington, DC (USA). Div. of Reactor Re- 
search and Technology). 1984. 79p. NTIS, PC A05/MF 
A011; 1; GPO Dep. Order Number DE84014795. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Large Core Code Evaluation Working Group Bench- 
mark Problem Four was specified to provide a stringent test of the 
current methods which are used in the nuclear design and analyses 
process. The benchmark specifications provided a base for perform- 
ing detailed burnup calculations over the first two irradiation cycles 
for a large heterogeneous fast reactor. Particular emphasis was 
placed on the techniques for modeling the three-dimensional bench- 
mark geometry, and sensitivity studies were carried out to deter- 
mine the performance parameter sensitivities to changes in the neu- 
tronics and burnup specifications. The results of the Benchmark 
Four calculations indicated that a linked RZ-XY (Hex) two-dimen- 
sional representation of the benchmark model geometry can be used 
to predict mass balance data, power distributions, regionwise fuel 
exposure data and burnup reactivities with good accuracy when 
compared with the results of direct three-dimensional computations. 
Most of the small differences in the results of the benchmark analy- 
ses by the different participants were attributed to ambiguities in 
carrying out the regionwise flux renormalization calculations 
throughout the burnup step. 


40071 (DOE/NBM—4014796) Large Core Code Evalua- 
tion Working Group benchmark problem four: neutronics and 
burnup benchmark analyses of a large heterogeneous fast re- 
actor. Part II. Individual contributions. Cowan, C.L.; Prot- 
sik, R.; Lewellen, J.W. (eds.). (General Electric Co., Sunny- 
vale, CA (USA). Energy Systems and Technology Div.; 
USDOE, Washington, DC). Aug 1984. 292p. NTIS, PC 
A13/MF A0Ol1; 1; GPO Dep. Order Number DE84014796. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 


Separate abstracts are presented for each of the seven papers 
presented concerning the burnup and neutronic characteristics of 
large-core LMFBR type reactors. 


40072 (DOE/NBM—4014796, pp 137-175) HEDL's 
final results for Large Core Code Evaluation Working Group 
(LCCEWG) benchmark problem 4. Wu, R.M.; Lan, JS. 
(Hanford Engineering Development Lab., Richland, WA). 7 
Mar 1983. NTIS, PC A13/MF AOl. Order Number 
DE84014796. Contract AC06-76FF02170. 

In Large Core Code Evaluation Working Group benchmark 
problem four: neutronics and burnup benchmark analyses of a large 
heterogeneous fast reactor. Part II. Individual contributions. 

Analysis of the LCCEWG Benchmark problem 4 has been 
completed by HEDL for the specified configurations using a modi- 
fied version of 3DB (3DB-R2). The results of these analyses are 
presented in the attached tables in the formats as specified. Also 
presented are results for odd even pairs of fission products included 
in the tables labeled cases 2’, 3’, and 4’, which represent the cases of 
EOC1, BOC2, EOC2, respectively. The model used is a 60 degree 
sector of the core. Two flux calculations for each burn cycle with 
the control rod at their respective BOC and EOC positions are car- 
ried out for the burns. Since fresh subassemblies are loaded at the 
beginning of cycle 2, the burnup data of cycle 2 are not cumulative 
from that of cycle 1. Comparison of results from both one pair and 
two pairs of fission products shows very good agreement. 


40073 (DOE/NBM—4014796, pp 176-184) MIT results 
for the Large Core Evaluation Working Group 
(LCCEWG) fourth benchmark problem. Wolford, A.J.; Dris- 
coll, M.J. (Massachusetts Inst. of Tech., Cambridge). 17 Jan 
1983. NTIS, PC Al3/MF AOl. Order Number 
DE84014796. 

In Large Core Code Evaluation Working Group benchmark 
problem four: neutronics and burnup benchmark analyses of a large 
heterogeneous fast reactor. Part II. Individual contributions. 

The Large Core Code Evaluation Working Group Bench- 
mark 4 calculations are presented using the computer code 
NEW2DB. The convergence criteria assumed an Eigenvalue of 
10-& The burnup calculations employed a normal 2DB zonewise 
burnup model with 10 time intervals. 


40074 (DOE/NBM—4014796, pp 185-255) ORNL re- 
sults for the Large Core Code Evaluation Working Group 
(LCCEWG) benchmark problem IV. White, J.R.; Marable, 
J.H. (Univ. of Lowell, MA; Oak Ridge National Lab., TN) 
15 Dec 1982. NTIS, PC A13/MF AOl. Order Number 
DE84014796. 

In Large Core Code Evaluation Working Group benchmark 
problem four: neutronics and burnup benchmark analyses of a large 
heterogeneous fast reactor. Part II. Individual contributions. 

ORNL /’s final results for the LCCEWG Benchmark Problem 
IV (BM4) are presented. ORNL’s contribution to this benchmark 
effort consists of the following cases: reference Hex-Z VENTURE 
solution; reference RZ VENTURE solution; reference Hex-Z 
VALE solution; fine-mesh Hex-Z VALE solution; extrapolated 
Hex-Z VALE solution for cycle 1; and extended burnup chain so- 
lution using the reference Hex-Z VALE fluxes. In addition, a set of 
time-dependent sensitivity calculations were made for several nu- 
clide inventory responses in the middle driver region of the RZ 
BM4 model. This sensitivity data was generated in an attempt to 
answer some questions relative to the proposed Benchmark Prob- 
lem V analysis of FFTF burnup data. 


40075 (DOE/NBM—4014796, pp 256-290) WARD re- 
sults for the Large Core Code Evaluation Working Group 
benchmark problem IV. Varner, S.K. (Westinghouse Ad- 
vanced Reactors Division, Madison, PA). 29 Oct 1982. 
NTIS, PC A13/MF AOl. Order Number DE84014796. 
Contract AT02-80CH94050. 

In Large Core Code Evaluation Working Group benchmark 
problem four: neutronics and burnup benchmark analyses of a large 
heterogeneous fast reactor. Part II. Individual contributions. 

WARD analysis of LCCEWG Benchmark 4 has been com- 
pleted for the specified configuration using the RZ-hex synthesis 
method to simulate three-dimensions. Results are presented here for 





two cases - the base case utilized the specified hexagonal model 
with two burnup zones per ring, (one zone for each refuel batch), 
while the second case used a hexagonal model with burnup by indi- 
vidual assembly. The same RZ model was linked with each of the 
hex models to produce the two sets of results given. The cross sec- 
tion set used was an eight neutron energy group library supplied by 
GE-ARSD. 


40076 (DOE/NBM—4014796, pp 79-136) GE-ARSD re- 
sults for Large Core Code Evaluation Working Group 
(LCCEWG) benchmark problem 4. Protsik, R.; Cowan, C.L. 
(General Electric Co., Sunnyvale, CA). 25 Aug 1982. 
NTIS, PC A13/MF AOl. Order Number DE84014796 
Contract AT03-76SF71031. 

In Large Core Code Evaluation Working Group benchmark 
problem four: neutronics and burnup benchmark analyses of a large 
heterogeneous fast reactor. Part II. Individual contributions. 

Large Core Code Evaluation Working Group 
(LCCEWG) Benchmark 4 has been specified to provide a stringent 
test of the current methods used in the nuclear design and analysis 
process. The primary emphasis of benchmark is on detailed burnup 
calculations over the first two irradiation cycles for a three-dimen- 
sional model of the LMFBR design analyzed in LCCEWG Bench- 
mark 3. Two-dimensional approximate models in RZ and XY ge- 
ometries are also specified. Evaluation of approximate methods 
used by each of the LCCEWG participants will be made relative to 
three-dimensional analyses performed at Argonne (ANL), Oak 
Ridge (ORNL), and Hanford (HEDL) national laboratories. Analy- 
sis of LCCEWG Benchmark 4 has been completed by GE-ARSD 
for the specified RZ and RZ/XY approximations to the three-di- 
mensional configuration. 


40077 (DOE/NBM—4014796, pp 1-47) ANL results for 
Se ee et a ee 
fourth benchmark oppel, B.J.; H 

(Argonne National Lab., IL). 7 Sul 1982. NTIS, PC "AL3/ 
MF AOl1. Order Number DE84014796. 

In Large Core Code Evaluation Working Group benchmark 
problem four: neutronics and burnup benchmark analyses of a large 
heterogeneous fast reactor. Part II. Individual contributions. 

The Large Core Code Evaluation Working Group Bench- 
mark 4 calculations are presented using the computer codes DIF3D 
and REBUS-3. The convergence criteria assumed an Eigenvalue of 
10-§ a pointwise fission source of 10-4, and an average fission 
source of 10-*. Burnup calculations employed burnup matrix expon- 
tiation with no iteration on the fluxes used in the burn matrix. 


40078 (DOE/NBM—4014796, pp 48-78) C-E results for 
the Large Core Code Evaluation Working Group benchmark 
problem IV. Prabulos, J.J. (Combustion Engineering Inc., 
Windsor, CT). 18 May 1982. NTIS, PC A13/MF AOl1. 
Order Number DE84014796. 

In Large Core Code Evaluation Working Group benchmark 
problem four: neutronics and burnup benchmark analyses of a large 
heterogeneous fast reactor. Part II. Individual contributions. 

The Large Core Code Evaluation Working Group Bench- 
mark 4 calculations are presented using the computer code DIFPB. 
The convergence criteria assumed an effective multiplication factor 
of 10~° and a pointwise fission source of 10-5. Burnup was evaluat- 
ed using the 2DB burnup model incorporated in DIFPB for 14 
lumped burnup regions. 


40079 (FEI—1363) Heat tranfer decrease during water 
boiling in a tube for the heat flux step distribution by the 
tube length. Remizov, O.V.; Sergeev, V.V.; Yurkov, Yu.I. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1983. 
12p. (In Russian). NTIS (US Sales Only), PC A02/MF A0O1. 
Order Number DE84702346. 

The effect of the heat flux distribution along the circular 
tube length on supercritical convective heat transfer at parameters 
typical for steam generators heated by liquid metal is studied. The 
effect of conditions in a under- and a supercritical zones of a verti- 
cal tube with independently heated lower and upper sections on su- 
percritical convective heat transfer is studied on a water circulation 
loop at 9.8-17.7 MPa pressure and 330-1000 kg/m?s velocities. 
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The experimental heat fluxes varied within the following limits: at 
the upper section from 0 to 474 kW/m, at the lower section from 
190 to 590 kW/m? Analysis of the obtained data shows that when 
heat flux changes in the supercritical zone rewetting of the heated 
surface and simultaneous existence of two critical zones are ob- 
served. The effect of heat flux in the supercritical zone on convec- 
tive heat transfer is ambiguous: the heat flux growth up to 60-100 
kW/m? leads to increasing minimum values of the heat transfer 
factor in the supercritical zone, and a further heat flux growth - to 
their reduction. The conclusion is made that the value of heat flux 
in the undercritical zone affects convective heat transfer in the su- 
percritical zone mainly through changing the value of critical 
vapour content. 


40080 (FEI—1401) TEMP-M program for thermal-hy- 
draulic calculation of fast reactor fuel assemblies. Bogoslovs- 
kaya, C.P.; Sorokin, A.P.; Tikhomirov, B.B.; Titov, P.A.; 
Ushakov, P.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij 
Inst.). 1983. 20p. (In Russian). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84702141. 

TEMP-M program (Fortran, BESM-6 computer) for ther- 
mal-hydraulic calculation of fast reactor fuel assemblies is de- 
scribed. Results of calculation of temperature field in a 127 fuel ele- 
ment assembly of BN-600 reactor accomplished according to 
TEMP-N program are considered as an example. Algorithm, real- 
ized in the program, enables calculation of the distributions of cool- 
ant heating, fuel element temperature (over perimeter and length) 
and assembly shell temperature. The distribution of coolant heating 
in assembly channels is determined from a solution of the balance 
equation system which accounts for interchannel exchange, nona- 
diabatic conditions on the assembly shell. The TEMP-M program 
gives necessary information for calculation of strength, seviceability 
of fast reactor core elements, serves an effective instrument for cal- 
culations when projecting reactor cores and analyzing thermal-hy- 
draulic characteristics of operating reactor fuel assemblies. 


40081 (FEI—1414) Effect of power distribution on the in- 
dices of reactor core thermal-technical reliability. Kurbatov, 
I.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 
1983. 9p. (in Russian). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84702368. 

A simple technique is suggested for determining the index of 
thermal-technical reliability of the LMFBR type reactor core 
which is based on the principle of statistically independent elemen- 
tary channel. As a parameter responsible for the reactor core ther- 
mal-technical reliability the coolant temperature at the reactor 
channel outlet is considered. The number of channels with the 
coolant temperature exceeding the permissible level is taken as a 
thermal-technical reliability index. An expression is derived to bind 
the number of failed channels with the power distribution profile 
over the reactor core cross section. The technique can be used for 
optimization physical calculations as well as for development of al- 
gorithms of optimum control of power distribution field in the 
course of reactor operation. 


40082 (FRNC-TH—1197) Elaboration of a simplified 
method for LMFBR neutron calculations. Application to 

some problems related to research programs. Zaetta, A. 
(Paris-11 Univ., 91 - Orsay (France)). Nov 1982. 136p. (in 
French). NTIS (US Sales Only), PC A07/MF AOl1. Order 
Number DE84751378. 

The topics includes two parts. 1) A calculation code specifi- 
cally adapted to the parametric studies of LMFBR’s cores in the 
neutronic field is presented. 2) A parametric study is made enabling 
comparison of the respective abilities to flatten flux and power dis- 
tribution for the folloving core design: - homogeneous with vari- 
able compositions, - homogeneous with variable enrichments, - het- 
erogeneous. The study shows the advantage of a hybrid concept on 
variable compositions and enrichments. 
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40083 (NITAR—38(603)) Investigation of fuel elements 
with Zr-Nb, Zr-Nb-Sn-Fe and Zr-Sn-Fe alloy fuel cans for 
RBMK reactor. Tsykanov, V.A.; Davydov, E.F.; Shamar- 
din, V.K. (Nauchno-Issledovatel’skij Inst. Atomnykh Reak- 
torov, Dimitrovgrad (USSR)). 1983. 2lp. (in Russian). 
NTIS (US Sales Only), PC A02/MF A01. Order Number 
DE84702337. 

The RBMK-1000 fuel elements with Zr+1%Nb, 
Zr+1%Nb+1.3%Sn+04%Fe and Zr+1.2%Sn+0.7%Fe fuel 
cans spent up to the burnups of 12000 MW d/T UO; have been 
investigated. X-ray diffraction analysis of deposits, oxide film and 
interaction layers, and inner and outer surfaces have been analyzed. 
The feaures of the corrosion attack under the spacers have been re- 
vealed. The corrosion and mechanical behaviour of fuel cans made 
of different alloys is compared. 


40084 Model of a once-through steam generator with 
moving boundaries and a variable number of nodes. Berry, G. 
(Argonne National Laboratory, Argonne, IL). American So- 
ciety of Mechanical Engineers, [Paper|; 83-WA/HT-19: 7(Nov 
1983). (CONF-831111—). 

From ASME winter annual meeting; Boston, MA, USA (13 
Nov 1983). 

A model of a once-through steam generator (OTSG) with 
moving boundaries and variable nodes was developed for liquid- 
metal fast breeder reactor (LMFBR) applications. The main advan- 
tage of the current model is its ability to generate a variable 
number of nodes. The OTSG model consists of four regions identi- 
fied as subcooled, nucleate-boiling, film-boiling, and superheated. 
The number of nodes within each region is variable, which allows 
the user to change the number of nodes and assess this effect on the 
resulting solution. The model also permits the elimination of re- 
gions (during a cool-down transient) or the formation of regions 
(start-up, or reheat after a cool-down transient). The model can also 
be used to simulate a boiler by eliminating the film-boiling and su- 
perheated regions. The model permits the user to select the appro- 
priate heattransfer correlations or use the default selections. The 
model has a separate section where steady-state values are deter- 
mined before the code enters the transient section. The paper de- 
scribes the formulation of the model, and the steady-state and tran- 
sient solution methods. 


40085 LMFBR steam generator materials development at 
Westinghouse. Hebbar, M.A.; Sessions, C.E. (Breeder Reac- 
tor Components Project, Westinghouse Nuclear Compo- 
nents Division, Tampa, FL). Journal of Engineering for 
Power; 105: No. 4, 719-725(Oct 1983). 

The impact of Materials and Processes (M and P) develop- 
ment activities at the Nuclear Components Division - Breeder Re- 
actor Components Project of Westinghouse are described. Nine 
specific M and P programs have been performed over the past five 
years and the conclusions drawn from each are summarized herein. 
These engineering activities could be classified as component 
design, fabrication, and testing results. However, the discussion pre- 
sented is from a materials engineer's viewpoint as to how the previ- 
ously proposed development tasks have answered existing questions 
about either design, manufacturing, or plant operation. The nine 
areas discussed include double-wall tubing, tube-to-tubesheet weld- 
ing, few tube model fabrication and testing, tube support plates, 
shell welding, convoluted shell expansion joint, water chemistry 
and corrosion behavior, chemical cleaning, and surface contamina- 
tion protection. 


40086 (CEA-tr—2-691-5) Estimated study of the process- 
es of sodium-water reaction in the course of a leak in a ther- 
mal exchange surface in the BN-600 steam generator. Baklu- 
shin, R.P.; Poplavskii, V.M.; Leonchuk, V.N. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Sep 1982. Translation of GKAE-VR-2, Obninsk 
Fisiko-Ehnergeticheskij Institut SSSR, 1982, p. 1-13. 14p. 
(In French). CEN Saclay, Service de Documentation, 91191 
- Gif-sur-Yvette Cedex (France). 

The results of the study of the processes appearing in the 
BN-600 steam generator in the case of accidental leak in the ther- 
mal heat exchange surface of the evaporator module is given. If the 
protection system operates immediately and correctly, the increas- 


ing of pressure in the gaseous systems does not rise above 0,5 bar, 
while in the input and output collectors the pressure rises to 7,5 
bar. 


40087 (CEA-tr—2-690-2) Some details of acoustic signals 
in the case of local sodium boiling in a fast reactor. Alexan- 
drov, K.A.; Kebadze, B.V.; Grebionkine, Y.P.; Golovanov, 
V.V. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France)). May 1982. Translation of NIIAR— 
13(372), Research Institute of Atomic Reactor, V.I. Lenin, 
USSR, 1979, p. 1-27. 21p. (In French). CEN Saclay, Service 
de Documentation, 91191 - Gif-sur-Yvette Cedex (France). 

A lot of experimental data have been obtained on acoustic 
noises of sodium boiling on testing bench and reactors. The knowl- 
edge of primary causes and peculiarities of the noise formation in 
case of boiling in the fuel element assemblies of sodium cooled fast 
reactors allow to choose the means and the methods of local boil- 
ing diagnostic in the active zone. This article is considering some 
peculiarities of spectral characteristics and of acoustic signal struc- 
ture, during boiling in a sodium cooled fast reactor and it explains 
them on the base of calculation. 


2106 Power Reactors, Auxiliary, Mobile, Package, And 
Transportable 


40088 (LA-UR—84-1952) Corrosion in alkali metal/mo- 
lybdenum heat pipes. Lundberg, L.B.; Feber, R.C. Jr. (Los 
Alamos National Lab., NM (USA)). 1984. Contract W-7405- 
ENG-36. 14p. (CONF-8406155—1). NTIS, PC A02/MF 
AO0l; 1; GPO Dep. Order Number DE84014039. 

From 19. AIAA thermophysics conference; Snowmass, CO, 
USA (24 Jun 1984). 

Portions are illegible in microfiche products. 

Molybdenum/sodium (Mo/Na) and molybdenum/lithium 
(Mo/Li) heat pipes have been operated for long periods of time in 
a study of their resistance to failure by alkali metal corrosion. Some 
Mo/Na heat pipes have operated over 20,600 h at 1400 K without 
failure, while at least one similar heat pipe failed in less than 14 
hours at 1435 K. Detailed post-mortem analyses which have been 
performed on three failed Mo/Na heat pipes all indicated impurity 
controlled corrosion of their evaporators. Impurities observed to be 
transported included carbon, oxygen, and silicon. A Mo/Li heat 
pipe that failed after 25,216 h of operation at 1700 K was also ex- 
amined in detail. This failure was due to nickel impurities being 
transported to the evaporator resulting in perforation of the con- 
tainer tube by the formation of a low melting Mo-Ni alloy. Theo- 
retical thermochemical calculations were conducted for these sys- 
tems with the objective of corroborating the corrosion mechanisms 
in both types of heat pipes. The results of these calculations are in 
general agreement with the observed corrosion a phenomena. 


2107 Regulation And Licensing 


40089 (DOE/OR/21400—T39) Nuclear reactor decom- 
missioning: an analysis of the regulatory environments. 
Cantor, R. (Oak Ridge National Lab., TN (USA)). Apr 
1984. Contract AC05-840R21400. 162p. NTIS, PC A08/ 
MF AOI; 1; GPO Dep. Order Number DE84016071. 

Portions are illegible in microfiche products. 

The purpose of this study is to highlight some of the current 
and likely regulations that will significantly affect the costs, techni- 
cal alternatives and financing schemes for reactor decommissioning 
encountered by electric utilities and their customers. The paper in- 
cludes a general review of the decommissioning literature, as well 
as information on specific regulations at the federal, state, and utili- 
ty levels. Available estimated costs for the decommissioning of indi- 
vidual reactors are also presented. Finally, classification of the spe- 
cific policies into common trends and practices among the various 
regulatory bodies is used to examine more general regulatory envi- 
ronments and their potential financial implications. 





40090 (NUREG—0540-Vol.6-No.5) Title list of docu- 
ments made publicly available, May 1-31, 1984. Vol.6, No. 5. 
(Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Administration). Jul 1984. 645p. NTIS, PC A99/ 
MF AOi - GPO*. Order Number T184901748. 

Portions are illegible in microfiche products. 

The Title List of Documents Made Publicly Available is a 
monthly publication. It contains descriptions of the information re- 
ceived and generated by the US Nuclear Regulatory Commission 
(NRC). This information includes (1) docketed material associated 
with civilian nuclear power plants and other uses of radioactive 
materials and (2) nondocketed material received and generated by 
NRC pertinent to its role as a regulatory agency. As used here, 
docketed does not refer to Court dockets; it refers to the system by 
which NRC maintains its regulatory records. This series of docu- 
ments is indexed by a Personal Author Index, a Corporate Source 
Index, and a Report Number Index. 


40091 (NUREG—0750-Vol.19-No.3) Nuclear Regulatory 
Commission issuances. Vol. 19, No. 3. (Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Technical In- 
formation and Document Control). Mar 1984. 391p. NTIS, 
PC A17/MF AO! - GPO*. Order Number T184901731. 

Portions are illegible in microfiche products. 

This report includes the issuances received during the speci- 
fied period from the Commission (CLI), the Atomic Safety and Li- 
censing Appeal Boards (ALAB), the Atomic Safety and Licensing 
Boards (LBP), the Administrative Law Judge (ALJ), the Directors’ 
Decisions (DD), and the Denials of Petitions for Rulemaking 
(DPRM). 


40092 (NUREG/BR—0025-Vol.10-No.5) Information 
report on state legislation. Vol. 10, No. 5. McQuade, J. (Nu- 
clear Regulatory Commission, Washington, DC (USA). 
Office of State Programs). 22 Jun 1984. 7p. NTIS, PC A02/ 
MF AO! - GPO*. Order Number T184901554. 

Information concerning state legislation on nuclear industry 
and nuclear facilities is presented. 


40093 (REG/G—1.84-Rev.22) Design and fabrication 
code case acceptability, ASME Section III, Division 1. Revi- 
sion 22. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Regulatory Research). Jul 1984. 
12p. NTIS, PC A02/MF AOl - GPO. Order Number 
TI84901515. 

This regulatory guide lists those Section III ASME Code 
Cases oriented to design and fabrication that are generally accepta- 
ble to the NRC staff for implementation in the licensing of light- 
water-cooled nuclear power plants. 


2108 Economics 
REFER ALSO TO CITATION(S) 40026, 40055, 40089 


40094 (IA—1386, pp 62-63) Specific capital cost estimate 
for a nuclear power plant (NPP) in Israel. Adar, J. Jul 1983. 
NTIS (US Sales Only), PC A15/MF A0O1. Order Number 
T184780540. 

Published in summary form only. 

In Research laboratories ee: report 1982. 


40095 (SAAS-Mitt—83-4) Guideline related to training 
and re-training of research reactor personnel. (Staatliches 
Amt fuer Atomsicherheit und Strahlenschutz, Berlin 
(German Democratic Republic)). 1983. 8p. (in German). 
Staatliches Amt fuer Atomsicherheit und Strahlenschutz, 
Berlin (German Democratic Republic). 

The guideline, which entered into force on 1 July 1983, lays 
down training and re-training requirements to be met by research 
reactor personnel in the framework of the Radiation Protection Or- 
dinance of 26 November 1969, the Regulation related to the Licens- 
ing of Nuclear Facilities of 21 June 1979, and the Regulation relat- 
ed to Further Education in the Field of Radiation Protection 27 
January 1975. It contains the scope of application; the principles 
and objectives; the minimum requirenients relating to technical 
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eee of ie ean: Se pent, ee 
diation protection officers; appointment and certification; the pres- 


ervation of the technical qualification; and exceptional and transi- 
tional regulations. 


2109 Process Heat Reactors 


40096 Effects of heat generation and wall interaction on 
freezing and melting in a finite slab. Cheung, F.B.; Chawla, 
T.C.; Pedersen, D.R. (Argonne National Lab., IL). Interna- 
tional Journal of Heat and Mass Transfer; 27: No. 1, 29- 
37(Jan 1984). 

The processes of freezing and melting occurring in a heat- 
generating slab bounded by two semi-infinite cold walls is studied 
numerically. The method of collocation is employed to solve the 
various sets of governing equations describing the unsteady behav- 
ior of the system during different periods of time. Depending on 
the rate of internal heat generation and the thermal properties of 
the wall and the slab, several changes may take place in the system. 
These changes, as indicated by the transient locations of the solid- 
liquid interface, include transitions from freezing directly to melt- 
ing, from freezing to cooling with phase change, from cooling to 
heating without phase change, and from heating to melting. Numer- 
ical predictions of the occurrence of these transitions, the rates of 
freezing and melting, and the duration of the transients are obtained 
as functions of several controlling dimensionless parameters of the 
system. Comparison is made with the case of a heat-generating 
sphere to further explore the effect of system geometry. 
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REFER ALSO TO CITATION(S) 40275 
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REFER ALSO TO CITATION(S) 40137 


40097 (CEA-CONF—6676) New phase space finite ele- 
ment transport solutions. Mordant, M. (CEA Centre 
d'Etudes de Limeil, 94 -  Villeneuve-Saint-Georges 
(France)). Mar 1983. 14p. (CONF-830304—22). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84780400. 

From American Nuclear Society topical conference on com- 
putational methods; Salt Lake City, UT, USA — Mar 1983). 

Generally two-dimensional discrete ordinates transport solu- 
tions are strongly dependent on the angular mesh size or Ssub(n) 
quadrature weight. Taking advantage of some previous success in 
one, two, and three-dimensional transport codes using discontinu- 
ous finite elements of degree one, a new phase space finite element 
scheme has been derived for two-dimensional transport calcula- 
tions. The results obtained are very close to the fine mesh limit 
Ssub(infinity) results for a coarse S, mesh involving only 12 cells 
for 27 steradians. This new scheme is not expensive since only four 
unknown per phase space mesh cell are involved instead of three in 
a standard ZEPHYR-CD Ssub(n) calculation. Neutron balance and 
the fine mesh rebalance acceleration efficiency are preserved. For a 
given accuracy, a great reduction in the overall number of un- 
knowns and the overall computer cost is achieved. 


40098 (CEA-CONF—6708) State of the art in using 
finite element method for neutron diffusion calculation. Ka- 
venoky, A.; Lautard, J.J. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France)). Mar 1983. 25p. 
(CONF-830304—23). NTIS (US Sales Only), PC A02/MF 
AO1. Order Number DE84780410. 

From American Nuclear Society topical conference on com- 
putational eee Salt Lake ioe py Bam USA (28 Mar 1983). 

The finite element method had been designed for structural 
analysis. Reactor designers and reactor operators needed accurate 
and efficient three dimensional calculation tools. The aim of the 
FEM development for reactor calculations was to offer fast and ac- 
curate 2 D and 3 D programs. The FEM has been applied to 
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steady state and transient reactor calculations. This review paper is 
divided into five parts: theoretical basis of the method, numericai 
problems involved, data processing problems, survey of the existing 
codes, and the last part is devoted to numerical results including a 
comparison with nodal calculations. 


40099 (CEA-CONF—6709) Spatial-convergence proper- 
ties of some characteristic methods for the Ssub(N) equations 
in x,y geometry. Lecot, C. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France)). Mar 1983. 
12p. (CONF-830304—24). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84780411. 

From American Nuclear Society topical conference on com- 
putational methods; Salt Lake City, UT, USA (28 Mar 1983). 

New characteristic methods for the solution of the x,y geom- 
etry discrete ordinates neutron transport equation have recently 
been introduced: five polynomials, without any continuity require- 
ment are used on each mesh cell, the first one approximates the an- 
gular flux inside the cell and the others are valid along the cell 
edges. Convergence properties of these promising schemes are in- 
vestigated here, both mathematically and numerically, in order to 
choose the most efficient ones. Ckl is a method using a polynomial 
approximation of order k in x and y inside each cell, and a polyno- 
mial approximation of order | in x (resp. y) along each horizontal 
(resp. vertical) cell edge. It is proved that the Ckl method has a 
convergence rate equal to Min (k + 2, 21 + 1), as the spatial mesh 
is refined. The convergence rates obtained when solving more real- 
istic problems have been estimated for some model numerical ex- 
periments; they are lower than the theoretical ones. Practically, the 
linear characteristic solution (C11) is still much more accurate than 
the diamond-difference one, for equal computational costs. 


40100 (CEA-CONF—6710) Sub-structure method for 
multidimensional integral transport calculations. Kavenoky, 
A.; Stankovski, Z. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France)). Mar 1983. 10p 


(CONF-830304—25). NTIS (US Sales Only), PC A02/MF 
AO1. Order Number DE84780412. 

From American Nuclear Society topical conference on com- 
putational methods; Salt Lake City, UT, USA (28 Mar 1983). 

A new method has been developed for fine structure burn- 
up calculations of very heterogeneous large size media. It is a gen- 
eralization of the well-known surface-source method, allowing cou- 
pling actual two-dimensional heterogeneous assemblies, called sub- 
structures. The method has been applied to a rectangular medium, 
divided into sub-structures, containing rectangular and/or cylindri- 
cal fuel, moderator and structure elements. The sub-structures are 
divided into homogeneous zones. A zone-wise flux expansion is 
used to formulate a direct collision, probability problem within it 
(linear or flat flux expansion in the rectangular zones, flat flux in 
the others). The coupling of the sub-structures is performed by 
making extra assumptions on the currents entering and leaving the 
interfaces. The accuracies and computing times achieved are illus- 
trated by numerical results on two benchmark problems. 


40101 (CEA-CONF—6712) Relationship between some 
nodal schemes and the finite element method in static diffu- 
sion calculations. Fedon-Magnaud, C.; Hennart, J.P.; Lau- 
tard, J.J. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France)). Mar 1983. 14p. (CONF-830304— 
27). NTIS (US Sales Only), PC A02/MF AOI. Order 
Number DE84780414. 

From American Nuclear Society topical conference on com- 
putational methods; Salt Lake City, UT, USA (28 Mar 1983). 

An unified formulation of non conforming finite elements 
with quadrature formula and simple nodal scheme is presented. The 
theoretical convergence is obtained for the previous scheme when 
the mesh is refined. Numerical tests are provided in order to bear 
out the theorical results. 


40102 (CEA-CONF—6713) Control variable method: a 
fully implicit numerical method for solving conservation equa- 
tions for unsteady multidimensional fluid flow. Le Coq, G.; 
Boudsocq, G.; Raymond, P. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France)). Mar 1983. 
15p. (CONF-830304—28). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84780415. 


ERA-9/20 / 5336 


From American Nuclear Society topical conference on com- 
putational methods; Salt Lake City, UT, USA (28 Mar 1983). 

The Control Variable Method is extended to multidimen- 
sional fluid flow transient computations. In this paper basic princi- 
ples of the method are given. The method uses a fully implicit 
space discretization and is based on the decomposition of the mo- 
mentum flux tensor into scalar, vectorial, and tensorial, terms. Fi- 
nally some computations about viscous-driven flow and buoyancy- 
driven flow in cavity are presented. 


40103 (CONF-840614—89) Theory of the fission source 
driven neutron noise field. Difilippo, F.C. (Oak Ridge Na- 
tional Lab., TN (USA)). 1984. Contract AC05-840R21400. 
6p. NTIS, PC A02/MF A01; GPO Dep. Order Number 
DE84014277. 


From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 

The extensive use of the **Cf driven noise technique makes 
it desirable to develop a general theory of the fission source driven 
noise field. For photoneutron sources and a point reactor model, a 
unified theory of the different experimental techniques used in noise 
analysis was developed by Pacilio. They used the probability gener- 
ating function (PGF) as the common element of all the experimen- 
tal techniques. Similarly, if the PGF is obtained in the presence of a 
fission source, the equations relevant to all the noise techniques 
using such a source can be obtained. A very detailed theory has 
been proposed recently in order to include the space and energy 
variables in the equations describing the stochastic field for both 
types of sources. The complications of the formalism restrict its 
practical applications to the calculation of the first moments of the 
distribution of counts instead of the calculation of the PGF. Conse- 
quently it seems convenient to explore the possibility of obtaining 
the entire PGF with a simpler model. 


40104 (CONF-840614—90) Benchmarking criticality 
safety calculations with subcritical experiments. Mihalczo, 
J.T. (Oak Ridge National Lab., TN (USA)). Jun 1984. Con- 
tract AC05-840R21400. 8p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. Order Number DE84014264. 


From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 

Portions are illegible in microfiche products. 

Calculation of the neutron multiplication factor at delayed 
criticality may be necessary for benchmarking calculations but it 
may not be sufficient. The use of subcritical experiments to bench- 
mark criticality safety calculations could result in substantial sav- 
ings in fuel material costs for experiments. In some cases subcritical 
configurations could be used to benchmark calculations where suffi- 
cient fuel to achieve delayed criticality is not available. By per- 
forming a variety of measurements with subcritical configurations, 
much detailed information can be obtained which can be compared 
directly with calculations. This paper discusses several measure- 
ments that can be performed with subcritical assemblies and pre- 
sents examples that include comparisons between calculation and 
experiment where possible. Where not, examples from critical ex- 
periments have been used but the measurement methods could also 
be used for subcritical experiments. 


40105 (FEI—1310) Some problems of using the neutron 
cross section parametrization by mean resonance parameters 
in the forbidden level range. Komarov, A.V. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk. Fiziko-Ehnergeticheskij Inst.). 1982. 20p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84702683. 


The methods for calculating the mean resonance parameters 
for the neutron transmission functions in the range of forbidden re- 
sonances are considered. The multicomponent systems are studied. 
The algorithms for calculating direct and reverse moments of high 
order are described. The model distribution function for the cross 
section value in a group is considered. The formulae for reactor 
functional calculating are obtained. The values of the iron mean 
resonance parameters and transmissions and the transmission func- 
tion moments in separate groups are given. 





40106 (FEI—1393) PERL-2 and LAVR-2 programs for 
Monte Carlo calculation of reactivity disturbances with tra- 
jectory correlation using random numbers. Kamaeva, O.B.; 
Polevoj, V.B. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij 
Inst.). 1983. 15p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84702359. 

Realization of BESM-6 computer of a technique is described 
for calculating a wide class of reactivity disturbances by plotting 
trajectories in undisturbed and disturbed systems using one se- 
quence of random numbers. The technique was realized on the base 
of earlier created programs of calculation of widespreed (PERL) 
and local (LAVR) reactivity disturbances. The efficiency of the 
technique and programs is demonstrated by calculation of change 
of effective neutron-multiplication factor when absorber is substitut- 
ed for fuel element in a BFS-40 critical assembly and by calculation 
of control drum characteristics. 


40107 (FEI—1430) Calculating fission product concentra- 
tions in a reactor. Zakharova, S.M. (Gosudarstvennyj Komi- 
tet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. 
Fiziko-Ehnergeticheskij Inst.). 1983. 17p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702360. 

A method for solving a system of differential equations de- 
scribing fission product concentration variations with time in a re- 
actor is proposed. The fission products of all fissile materials gener- 
ated in the reactor are ordered in mass numbers and form a chain. 
Any member of this chain can be formed both in processes not re- 
lated with transformations of the rest members and out of any fore- 
coming member. Unlike earlier used methods the given one permits 
to determine the concentration of any fission product at any time in 
any reactor operating mode taking into account practically all im- 
portant ways of its formation and disappearance. 


40108 (IAEA-SMR—68/2, pp 32) Series of lectures on 
operational physics of power reactors. Mohanakrishnan, P.; 
Rastogi, B.P. (Bhabha Atomic Research Centre, Bombay 
(India). Jun 1982. NTIS (US Sales Only), PC A25/MF AOl1. 
Order Number T184780440. 

In Operational physics of power reactors. Proceedings of the 
course On operational physics of power reactors including start up, 
testing and fuel management held at Trieste, 3-28 March 1980 
during the winter college on nuclear physics and reactors jointly 
organized by the IAEA and the ICTP and held at the ICTP, Tri- 
este, 22 January-28 March 1980. 

This report discusses certain aspects of operational physics 
of power reactors. These form a lecture series at the Winter Col- 
lege on Nuclear Physics and Reactors, Jan. - March 1980, conduct- 
ed at the International Centre for Theoretical Physics, Trieste, 
Italy. The topics covered are (a) the reactor physics aspects of fuel 
burnup (b) theoretical methods applied for burnup prediction in 
power reactors (c) interpretation of neutron detector readings in 
terms of adjacent fuel assembly powers (d) refuelling schemes used 
in power reactors. The reactor types chosen for the discussion are 
BWR, PWR ana PHWR. 


40109 (IAEA-SMR—68/2) Operational physics of power 
reactors. (International Atomic Energy Agency, Vienna 
(Austria); International Centre for Theoretical Physics, Tri- 
este (Italy)). Jun’ 1982. 579p. NTIS (US Sales Only), PC 
A25/MF A01. Order Number DE84780440. 

Separate items in scope for the data base are processed sepa- 
rately. 


40110 (INIS-BR—125) Numerical study of the eigenva- 
lues in the neutron diffusion theory. Lima Bezerra, J. de. 
(Pernambuco Univ., Recife (Brazil). Dept. de Energia Nu- 
clear). Dec 1982. 109p. (In Portuguese). NTIS (US Sales 
Only), PC A06/MF AO1. Order Number DE84780530. 

A systematic numerical study for the eigenvalue problem in 
one dimension was carried out. A computer code RED2G was de- 
veloped to obtain and to discuss a number of numerical solutions 
concerning eigenvalues problems originating from the discretization 
of the two groups neutron diffusion equation in one dimension and 
steady state. The problem of eigenvalues was created from the dis- 
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cretization by the method of finite differences. The solutions were 
obtained by four different iterative methods, ic. Power, Wielandt-1, 
Wielandt-2 and accelerated Power with the Chebyshev polynomi- 
als. The numerical results given by the solution of the two test- 
problems indicate that the RED2G code is fast and efficient in 
these calculations and the Wielandt-2 method has been found to be 
the best both in respect of rapidity of calculations as well as pro- 
gramation effort required. 


40111 (ITEF—98(1983)) Method for calculating an axial 
component of the matrix of efficient boundary conditions on a 
cylindrical reactor cell surface. Kvaratskheli, A.Yu.; Ko- 
churov, B.P. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1983. 10p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702361. 

The method for calculating an axial component Asub(z) for 
the matrix of efficient boundary conditions used in the heterogene- 
ous few-group theory of nuclear reactors for describing a separate 
cell properties is considered. Calculations are performed in one- 
group and G-group approximations. The considered Asub(z) deter- 
mination algorithm is incorporated in the TRIFON program and 
used for obtaining input data in programs for neutron field calcula- 
tion in heterogeneous reactors. 
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REFER ALSO TO CITATION(S) 39956, 39957, 39958, 39959, 39960, 39961, 
39962, 39963, 39964, 39965, 39966, 39967, 39968, 39969, 39970, 39971, 39972, 
39974, 39977, 39978, 39979, 39980, 39981 


40112 (BNL-NUREG—34593) Transient moisture migra- 
tion and phase change front propagation in porous media. 
Shiina, Y.; Kroeger, P.G. (Brookhaven National Lab., 
Upton, NY (USA)). 1984. Contract AC02-76CHO00016. 9p. 
(CONF-840962—1}. NTIS, PC A02; 3 - GPO; GPO Dep. 
Order Number DE84010790. 

From ASME national heat transfer conference; Niagara 
Falls, NY, USA (1 Sep 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The process of transient moisture migration in a semi-infinite 
slab of porous concrete being heated at one side has been analyzed. 
The model solves the heat and mass transfer equations considering 
water and air migration in the concrete, including evaporation and 
recondensation effects. The domain is subdivided into a dry region 
and a wet region, with the phase-change-front motion being mod- 
eled via mass and energy conservation at the front. Approximate 
solutions are obtained by use of a similarity transformation and nu- 
merical integration of the resulting ordinary differential equations. 
Typical results and parametric evaluations are given for the cases 
of an impermeable outer surface as well as an outer surface exposed 
to ambient pressure. 


40113 (CEA-CONF—7083) Buckling of shells under in- 
ternal pressure, practical formulas for sizing. Roche, R.; 
Alix, M.; Perez, A.; Autrusson, B. (CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)). Oct 
1983. 22p. (in French). (CONF-8310275—1). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84751389. 

From 4. international meeting on pressure vessel engineer- 
ing; Paris, France (5 Oct 1983). 

For metallic dished heads which have great diameter/thick- 
ness ratio, elastic plastic internal pressure buckling may occur. Re- 
cently, the French Pressure Vessel Code (CODAP) made available 
rules to assist the designer with this buckling problem. The aim of 
this paper is to give a comparison between these rules and available 
experimental results. 





40114 (EGG-M—18483) Ultrasonic search head for auto- 
mated examinations. Mikesell, C.R.; Beller, L.S.; Hendricks, 
H.R.; Holm, J.A.; Liu, S.N. (EG and G Idaho, Inc., Idaho 
Falls (USA); Electric Power Research Inst., Palo Alto, CA 
(USA)). Jun 1984. Contract AC07-761D01570. 7p. (CONF- 
840647—27). NTIS, PC A02/MF AOI; 1; GPO Dep. Order 
Number DE84015647. 

From ASME pressure vessel and piping conference; San An- 
tonio, TX, USA (17 Jun 1984). 

Portions are illegible in microfiche products. 

A miniature ultrasonic search head was developed for com- 
puter-controlled inservice inspection of nuclear piping weldments. 
Major performance objectives were increasing data reproducibility 
and versatility of inspection techniques and reducing radiation ex- 
posure for certified Level II inspectors. The fluid-filled search head 
houses a toroidal axicon lens, transducer, and folded mirror system 
that produces either a small diameter near-parallel beam or a defo- 
cused beam. The folded mirror system also provides a long fluid 
path, thus eliminating multiple echoes during the inspection period. 
Monitoring of beam characteristics and operation of the linear and 
two angular motions are computer controlled. Data reproducibility 
is improved by computer control and monitoring of acoustic and 
mechanical performance characteristics. Versatility is achieved 
through varied beam shapes and orientations and the flexible dia- 
phragm which permits scanning simple or complex shapes. Exten- 
sive automation of field operational steps allows the Level II in- 
spectors, who are in short supply because of radiation burnout, to 
function primarily from the radiation-free computer console. 


40115 (EPRI-CS—3344, pp 10.1-10.15) Swedish State 
Power Board's experience with welded tube joints. Multer, I. 
(Swedish State Power Board, Vallingby, Sweden). Dec 
1983. Research Reports Center, Box 50490, Palo Alto, CA 
94303. Order Number T184920267. (CONF-8306176—). 

From Symposium on state-of-the art condenser technology; 
Orlando, FL, USA (7 Jun 1983). 

The reliability of surface condensers is under increasing scru- 
tiny due to the threat posed to water chemistry requirements in 
power reactors and modern power plants, as well as the mainte- 
nance and power replacement costs incurred during outages caused 
by failure of the condenser. A 1000 MW(e) plant has 50,000 to 
60,000 condenser tubes which also means an increasing probability 
of leaks. An economical and technical evaluation determined the 
choice of titanium tubes for Ringhals 4 in 1977. After this all 12 
nuclear power stations are or are going to be equipped with titani- 
um tubes. 


40116 (FEI—1394) Limits and period determination for 
self-excited oscillation modes in a system of parallel steam- 
generating channels. Yarkin, A.N.; Kornienko, Yu.N.; Kuli- 
kov, B.I.; Shvidchenko, G.I. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
Ehnergeticheskij Inst.). 1983. 15p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702362. 

Interchannel pulsation is studied on an experimental installa- 
tion consisting of two parallel sections of heated channels. Formu- 
lae for determining the upper limits of first order pulsation zones 
for the 0-0.2 vapour content range and second order pulsation 
period for >0.2 vapour contents are proposed. The empirical coef- 
ficients in the formulae do not depend on mode parameters. At 
fixed pressure values (6 and 12 MPa), specific heat flux (0.375, 0.5 
and 0.75 MW/m?) and mass velocity (110-600 kg/m?xs) the input 
coolant temperature varied monotonously. Analysis of the obtained 
data has shown that the second order pulsation period practically 
does not depend on mass velocity, while the first order pulsation 
period depends on it and a greater period corresponds to a greater 
mass velocity at given pressure, specific heat flux and temperature 
values at the input. At fixed values of pressure, specific heat flux 
and mass velocity the interchannel pulsation period at the input de- 
creases with the temperature increase. The second order pulsation 
period decreases with the specific heat flux increase at fixed pres- 
sure, mass velocity and temperature at the input. 
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40117 (FEI—1422) Fluids and gases for the coolant flow 
simulation in engineering devices. Levchenko, Yu.D.; Truba- 
kov, Yu.P.; Ukhov, V.A. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
Ehnergeticheskij Inst.). 1983. 28p. (In Russian). NTIS (US 
Sales Only), A03/MF AOl. Order Number 
DE84702350. 

A survey of studies of velocity and pressure fields in com- 
plex NPP hydraulic tracks carried out for different channel con- 
figurations in air, water and mercury flows is given. The results of 
measurements of pressure pulsations on the channel wall with 
sudden expansion, with partial blockage of a cross section, with fin- 
ning of one of the walls are analyzed. On the basis of analysis of 
the obtained data the conclusion is made that a flow of air or other 
gas at moderate velocities fully models fields of turbulent character- 
istics of dropping liquids when meeting the necessary similarity 
conditions formulated using the same scales for averaged and pulsa- 
tion velocities and pressures. 


40118 (FEI—1448) Concept variety systematization for 
the onset of nucleate boiling in a steam-generating tube. 
Bobkov, V.P.; Ivashkevich, A.A.; Mitrofanova, T.V. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1983. 14p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84702351. 

Nine variaties of the concept “onset of liquid boiling in a 
tube under conditions of forced flow”, which are usually used in 
thermo-hydraulic calculations, have been considered. It is shown 
that the use of different notions results in the differences in temper- 
ature determination reaching scores of degrees. 


40119 Design guidance for elastic followup. Naugle, F.V. 
(Rockwell International Energy Systems Group, Canoya 
Park, CA). Journal of Pressure Vessel Technology; 106: No. 1, 


32-36(Feb 1984). 

The basic mechanism of elastic followup is discussed in rela- 
tion to piping design. It is shown how mechanistic insight gained 
from solutions for a two-bar problem can be used to identify domi- 
nant design parameters and to determine appropriate modifications 
where elastic followup is a potential problem. It is generally recog- 
nized that quantitative criteria are needed for elastic followup in 
the creep range where severe unbalance in the stiffness of connect- 
ed line segments can pose potential problems. Approaches for crite- 
ria development are discussed. 
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40120 (FEI—1399) Void fraction and temperature calcu- 
lation in red bundles using the annular model for the sub- 
cooled liquid flow. Kanukhina, S.V.; Kashcheev, V.M.; 
Yur’ev, Yu.S. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij 
Inst.). 1983. 10p. (In Russian). NTIS (US Sales Only), PC 
A02/MF A01. Order Number DE84702348. 

Technique of two-dimensional calculation of the field of 
actual void fraction and temperature in the process of subcooled 
liquid flow in fuel assemblies is presented. Annular model, in which 
the point of the boiling start is conditioned by superheating on the 
wall, is used for the calculations. Geometry of fuel cluster is re- 
placed by the equivalent geometry of annular channel, which per- 
mitted to simplify the task. Calculation results of the mean value of 
void fraction showed a good agreement with experimental data. 


40121 (FEI—1417) Computerized representation of ex- 
perimental data on burnout in tubes, annular channels and 
fuel bundles. Katan, I.B.; Sal’nikova, O.V.; Vinogradov, 
V.N. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 
1983. 13p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84702349. 

Realization of TEFOR formate for presentation in data bases 
of bibliographic information obtained when studying heat exchange 
crisis in channels of the most widely spread types (tubes, annular 





channels, fuel bundles) has been described. The use of the unified 
formate, providing a possibility to completely describe the informa- 
tion from the initial source, results in standardization of data base 
formation in different sections of thermal physics and hydrodyna- 
mics of NPPs, permits to develop the general apparatus of bank 
control in the form of packet of applied programs and to use uni- 
fied techniques, algorithms and programs during calculations with 
the use of data of the banks. 


(NITAR—7(522)) regen. the plutonium distri- 
bution in fuel elements by the gamma scanning method. Gor 
obets, A.K.; Leshchenko, Yu.I1; Semenov, A.L. (Nauchno- 
Issledovatel’skij Inst. Atomny' kh Reaktorov, Dimitrovgrad 
ae 1982. 16p. (In Thnsiad: NTIS od Sales Only), 

PC A02/MF A0O1. Order Number DE8470268 

fn cath egulins anaiinclh ee saa 
the length of fresh fuel elements with vibrocompacted UO2-PuO: 
fuel rods by the y-scanning method is described. An algorithm for 
measurement result processing and the procedure of determination 
of calibration parameters necessary for the valid signal separat.ion 
by means of a two-channel analyzer and for evaluation of the self- 
absorption effect are considered. The device scanning unit consists 
of two Nal(T1) detectors simultaneously detecting ‘y-radiation from 
the opposite sides of a measured fuel rod section. The cesium 
source with Esub(y)=660 keV is used for fuel scanning. On the 
base of the analysis of the results obtained when studying the BOR- 
60 experimental fuel elements with fuel rods of 400 mm long by 
means of the described device clusion is made that fuel element 
scanning during 20 min (scanning step is 4 mm, measuring time at 
each step is 10 s) makes it possible to determine Pu distribution 
with the error less than +-4% at the confidence probability of 0.68. 


40123 (RI—155) CASPAR computer code for Monte 
Carlo calculations of neutron fields in hexahedron fuel assem- 
blies. Korolev, E.V. ievyj Inst., Leningrad (USSR)). 


(Radi 
1982. 16p. (In Russian). NTIS (US Sales Only), PC A02/ 


MF AO1. Order Number DE84702711. 

FORTRAN for BehSM-6. 

The structure and potentialities are described of the 
CASPAR computer code intended for calculation of spatial-energy 
distribution of neutrons and different functions of neutron flux in a 
hexagonal fuel assembly with a precise account for its geometry, 
possible inhomogeneities in the fuel charge and burn-up. The code 
may be used for calculating both a single fuel assembly and facili- 
ties for non-destructive analysis of fuel assemblies. The code is 
written in the FORTRAN language and intended for the Dubna 
BEhSM-6 computer monitoring system. 
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40124 (AE-RF—75-3125) Spatial control problems. Nor- 
inder, O. (ed.). (Aktiebolaget Atomenergi, Studsvik 
(Sweden)). 1975. 356p. (CONF-7410124—). NTIS (US Sales 
Only), MF A01. Order Number DE84900988. 

From IAEA specialists meeting on spatial control problems; 
Studsvik, Sweden (28 Oct 1974). 
Microfiche only, copy does not permit paper copy reproduc- 
tion. 

The sessions covered the following topics in the area of 
power reactor spatial control: initial and operational flux shaping, 
methods and use of in-core measurements for power distribution 
control, spatial control methods, and general aspects of spatial con- 
trol. The individual papers presented at the meeting have been ab- 
stracted separately. 


40125 (CEA-CONF—7109) Evolution of IEC/TC 45 
works and its sub-committees from 1960 to 1983. Weill, J. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France)). Oct 1983. ie (in French, En ). 
(CONF-8310273—1). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE84751366. 

From Meeting of the National Technical Committee for nu- 
clear instrumentation and standardization of China; Pekin, China 
(17 Oct 1983). 

The IEC, founded in 1906, is an independent international 
standards organization. Its standardization work deals with almost 
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all branches of electrotechnology in the electrotechnical, electroni- 
cal and data-processing field, covering all applications, as for exam- 
ple telecommunications and nuclear energy. The IEC Central 
Office is situated in Geneva (Switzerland). The Technical Commit- 
tee No. 45 was set up in 1960 at the IEC general meeting in New 
Delhi, with the scope as given in the IEC Directory. Its revised 
scope is under consideration in the Committee of Action of the 
IEC and reads: “To prepare international standards relating to elec- 
trical and electronic equipment and systems specific to nuclear ap- 
plications”. The chart shows the organigram of the Technical Com- 
mittee which comprises about 75 experts in the nuclear field from 
about 20 industrial countries. We can see here the standard diagram 
of a Technical Committee with its Sub-committees and Working 
Groups. The meetings are held in a member country at the request 
of its National Committee. One shows the places of the plenary 
meetings of TC 45 as well as the meetings of its Sub-committees 
and their Working Groups held till now. The Technical Committee 
45 has in addition to its seven Working Groups also two Sub-com- 
mittees having several further Working Groups of their own. The 
Sub-committee 45 A "Reactor Instrumentation”. The Sub-commit- 
tee 45 B “Radiation protection instrumentation”. Till now TC 45 
has published about 85 standards. work in preparation, 
one shows the present and future work within the Technical Com- 
mittee and its Sub-committees. Impact of works and liaisons is 
briefly discussed. 


40126 (CEA-CONF—7110) Instrumentation for nuclear 
reactor control and in France. Weill, J.; Remus, L. 
(CEA Centre d’Etudes Nucleaires de Grenoble, 38 
(France); Etablissements Merlin et Gerin, 38 - Grenoble 
(France)). Oct 1983. 25p. (In French). (CONF-8310272—1). 
NTIS (US Sales Only), PC A02/MF A0Ol1. Order Number 
DE84751365. 

From Meeting on French nuclear industry and technology; 
Pekin, China (20 Oct 1983). 

The instrumentation for nuclear reactor control and protec- 
tion is completely made by the French industry. The research and 
development works are often realized by CEA in the frame of co- 
operation with EdF (Electricite de France), and societies such as 
FRAMATOME and NOVATOME and the manufacturers of elec- 
tronic equipments. In this paper, the main components used in the 
nuclear instrumentation are described: radiation detectors and elec- 
tronic equipments for signal processing. There, the control and pro- 
tection systems manufactured by MERLIN-GERIN for the 900 
MWe and 1300 MWe nuclear reactors are described. 


40127 (EGG-M—07284) Process monitoring and simula- 
tion code verification using interactive computer animation. 
Curtis, J.N.; Beelman, R.J.; Schwieder, D.H.; Stewart, H.D. 
(EG and G Idaho, Inc., Idaho Falls (USA)). 23 May 1984. 
Contract AC07-761D01570. 6p. (CONF-8405210—1). NTIS, 
PC A02/MF A0Ol; 1; GPO Dep. Order Number 
DE84014638. 

From Control Expo '84 meeting; Chicago, IL, USA (23 May 
1984 

, Portions are illegible in microfiche products. 

At the Idaho National Engineering Laboratory (INEL), EG 
& G Idaho, Inc., has developed techniques by which schematics, 
created for and displayed at color graphics terminals, can be driven 
by actual or calculated data. These input data cause changes to 
occur within the displayed schematic. This research is presently 
being done to develop a prototype to be used in nuclear power 
plant control rooms. Work stations have already been developed to 
analyze data that are produced during actual and simulated nuclear 
reactor experiments. 


40128 (INIS-mf—9031, pp —s Identification of reactor 
failure states using noise methods, and power distribu- 
tion. Vavrin, J.; Blazek, J. (Ustav Jaderneho Vyzkumu 
CSKAE, Rez (Czechoslovakia)). 1981. (in Czech). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE84780526. (CONF-8112102—Vol.4). 

From Conference on scientific research and production in- 
troduction studies of light water reactor power plants; Karlovy 
Vary, Czechoslovakia (1 Dec 1981). 
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A survey is given of the results achieved. Methodical means 
and programs were developed for the control computer which may 
be used in noise diagnostics and in the control of reactor power dis- 
tribution. Statistical methods of processing the noise components of 
the signals of measured variables were used for identifying failures 
of reactors. The method of the synthesis of the neutron fiux was 
used for modelling and evaluating the reactor power distribution. 
For monitoring and controlling the power distribution a mathemati- 
cal model of the reactor was constructed suitable for control com- 
puters. The uses of noise analysis methods are recommended and 
directions of further development shown. 


40129 (ZfK—507) Calculation of control rod oscillations 
in a hexagonal flow channel by means of the non-stationary 
pressure distribution around the rods. Grunwald, G.; 
Mueller, E. (Zentralinstitut fuer Kernforschung, Rossendorf 
bei Dresden (German Democratic Republic)). Aug 1983. 
14p. (In German). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84702363. 

For the computation of control rod oscillations in a flow 
channel we set up the differential equations for the non-stationary 
pressure distribution around the control elements which are cou- 
pled with the motion equations of the rods. The equation system is 
solved by means of a finite difference method. An example shows 
the efficiency of the numerical calculation procedure. 


40130 Optimal linear output regulator with input-depend- 
ent measurements. Tylee, J.L. (EG & G Idaho, Inc., Idaho 
Falls, ID). American Society of Mechanical Engineers, 
[Paper]; 83-WA/DSC-13: 3(Nov 1983). (CONF-831111—). 

From ASME winter annual meeting; Boston, MA, USA (13 
Nov 1983). 

The discrete, linear, optimal output regulation problem, 
where outputs depend on both system states and control inputs, is 
considered. Such a dependency results in a state/input cross- 
weighting matrix in the quadratic performance index. The regulator 
is demonstrated using a simple nuclear reactor model. In this exam- 
ple, reactor power and outlet temperature are successfully regulat- 
ed using control rods and inlet temperature as control inputs. 


40131 Isolating instrument failures in a PWR pressurizer 

using Kalman filter innovations. Tylee, J.L. (EG & G Idaho, 

Inc., Idaho Falls, Idaho). American Society of Mechanical 

Ho apa [Paper]; 83-WA/DSC-20: 5(Nov 1983). (CONF- 
—-}, 

From ASME winter annual meeting; Boston, MA, USA (13 
Nov 1983). 

Kalman filter innovations testing is used to design and evalu- 
ate an instrument failure isolation system for a pressurized water re- 
actor (PWR) pressurizer. This real-time method computes the first 
two moments (mean and variance) of each element in a normalized 
filter innovations vector. By performing threshold crossing checks 
on these moments, failed instruments can be isolated. The capabili- 
ties of the system are demonstrated using actual pressurizer data 
from a test reactor facility. 


2205 Environmental Aspects 
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40132 (IA—1386, pp 222) Site selection for nuclear 
power plants. Consideration of the uncertainties in the radio- 
logical risk assessment. Tadmor, J.; Stern, E. Jul 1983. 
NTIS (US Sales Only), PC A15/MF A0O1. Order Number 
1184780540. 

Published in summary form only. 

In Research laboratories annual report 1982. 


40133 (IA—1386, pp 42-43) Iodine removal in a reactor 
containment for a long-term transient. Ketter Kenigsberg, A 
(Israel Atomic Energy Commission, Tel Aviv); Ben-Haim, 
Y.; Elias, E. (Technion-Israel Inst. of Tech., Haifa). Jul 
1983. NTIS (US Sales Only), PC A15/MF AOl. Order 
Number T1I84780540. 

Published in summary form only. 


In Research laboratories annual report 1982. 


40134 (KURRI-TR—222) Records of indoor radiation 
management, No. 17 in the fiscal year of 1980. Katsurayama, 
Kosuke; Tsujimoto, Tadashi; Saito, Masahiro. (Kyoto Univ., 
Kumatori, Osaka (Japan). Research Reactor Inst.). 1982. 
47p. (In Japanese). NTIS (US -— Only), PC A03/MF 
A01. Order Number DE8470202 

The record of radiation Te in buildings, No. 17, has 
become to be published by the Research Reactor Institute, Kyoto 
University. Last year, it was pointed out that Co-60 was contained 
in the mud in a brook into which the drain from this institute flows. 
It was judged to be harmless from the viewpoint of safety because 
its amount was minute, but the measurement was to be made more 
carefully. Also concerning the exhaust and drain from nuclear fa- 
cilities, the application of the "Guide concerning the measurement 
of radioactive substances released from LWR power generating fa- 
cilities” issued by the Science and Technology Agency to research 
reactors was discussed, and the committee examining the measure- 
ment of respective nuclides and the committee executing the meas- 
urement of respective nuclides were established. The inspection and 
maintenance of the aging exhaust purification system were carried 
out thoroughly. The adsorbent of silver zeolite was to be newly 
added to the emergency exhaust system. Also the sampling tech- 
nique for iodine, tritium and others was investigated to make the 
measurement according to the guide. The normal control within 
the facilities, the control of radioactive substances at the exhaust 
port, the improvement of radiation control facilities and the calibra- 
tion of radiation monitors are reported. 


40135 (NUREG—1074) Draft environmental statement 
related to the operation of Hope Creek Generating Station 
(Docket No. 50-354). Wagner, D.H. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation). Jun 1984. 224p. NTIS, PC A10/MF 
AO1 - GPO*. Order Number T184901447. 

Portions are illegibie in microfiche products. 

This report contains an assessment of the environmental 
impact associated with the operation of the Hope Creek Generating 
Station pursuant to the National Environment Policy Act of 1969 
(NEPA) and Title 10 of the Code of Federal Regulations, Part 51, 
as amended, of the Nuclear Regulatory Commission regulations. 
This statement examines the environmental impacts, environmental 
consequences and mitigating actions, and environmental and eco- 
nomic benefits and costs associated with station operation. Land use 
and terrestrial and aquatic ecological impacts will be small. No 
operational impacts to historic and archeological sites are anticipat- 
ed. The effects of routine operations, energy transmission, and peri- 
odic maintenance of rights-of-way and transmission facilities should 
not jeopardize any populations of endangered or threatened species. 
No significant impacts are anticipated from normal operational re- 
leases of radioactivity. The risk of radiation exposure associated 
with accidental release of radioactivity is very low. Socioeconomic 
impacts of the project are anticipated to be minimal. The action 
called for is the issuance of an operating license for Hope Creek 
Generating Station, Unit 1. 
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REFER ALSO TO CITATION(S) 40052, 40134, 40153, 40179, 40199, 40913 


40136 (AAEC/E—571) Neutronic models for the HIFAR 
reactor. Harrington, B.V. (Australian Atomic Energy Com- 
mission Research Establishment, Lucas Heights). Sep 1983. 
4lp. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE84702031. 

Standard neutronic models have been developed for the 
AAEC’s materials testing reactor HIFAR, and are available as 
members of a partitioned data set. The models have been used to 
calculate reactor physics parameters related to operation and safety. 
Results from the calculations are presented. 





40137 (AEEW-R—1366) Comparative study between re- 
action rates obtained from integral foil measurements on 
VENUS and calculations using LWRWIMS. Collins, A.G.; 
Nash, G. (UKAEA Atomic Energy Establishment, Win- 
frith). Jul 1983. 39p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE84702142. 

The small zero-energy critical reactor VENUS contains a 
simple light water lattice which is easy to model and designed for 
testing lattice codes such as LWRWIMS. Experiments were carried 
out on a series of cold critical configurations of UO2 fuel with a U- 
235 enrichment of approximately 4 per cent and PuO2/UO, fue! 
with a U-235 enrichment of approximately 2 per cent and Pu en- 
richment of 2.7 per cent. LWRWIMS calculations of strongly ab- 
sorbing gadolinium rods were compared with reaction rate distribu- 
tions determined experimentally. Mn-55 reaction rates and power 
distributions were measured. In a few cases, no absorbing rods 
were present. The radial leakage was represented explicitly in the 
LWRWIMS modeling, and axial leakage by a geometric buckling. 
All core simulations were satisfactorily close to critical. Some sig- 
nificant disagreement remains between the calculations and meas- 
urements in the poison pin and at positions adjacent to the radial 
reflector. The depression of the manganese reactions rates by the 
gadolinium is overestimated by about 3 per cent while the increase 
in the reaction rate near the reflector is underestimated by approxi- 
mately 6 per cent. 


40138 (EGG-M—05584) Microfluorescence studies of zir- 
conium oxide. Doyle, T.E.; Alvarez, J.L. (EG and G Idaho, 
Inc., Idaho Falls (USA)). 1984. Contract AC07-761D01570. 
12p. (CONF-840767—4). NTIS, PC A02/MF A01; GPO 
Dep. Order Number DE84016116. 

From Microbeam Analysis Society analytical electron mi- 
croscopy meeting; Bethlehem, PA, USA (19 Jul 1984). 

We have experimented with yttrium fluorescence in the vari- 
ous crystalline phases of ZrO2. This work was a direct result of 
micro-Raman analysis of filter debris samples from Power Burst Fa- 
cility. The yttrium fluorescence in the micro-Raman spectra pro- 
vides a method for differentiating between fabricated zirconia and 
oxidized fuel-rod cladding. We can conclude from the spectra that 
some of the observed cubic ZrO: in the samples was not from fabri- 
cated zirconia and is probably oxidized fuel-rod cladding. This 
work also suggests a novel and unexplored line of research in fis- 
sion-product chemistry and detection. 


40139 (EUR—8534) 1982 Annual status report: operation 
of the High Flux Reactor. (Commission of the European 
Communities, Petten (Netherlands). Joint Nuclear Research 
Center). 1983. 29p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE84702686. 

The high flux materials testing reactor has been operated in 
1982 within a few percent of the pre-set schedule, attaining 73% 
overall availability. Its utilization reached another record figure in 
20 years: 81% without, 92% with, the low enrichment test elements 
irradiated during the year. 


40140 (HEDL-SA—-3101A) Evaluation of neutron expo- 
sure conditions for the Buffalo Reactor. Lippincott, E.P.; 
Kellogg, L.S.; McElroy, W.N.; Baldwin, C.A. (Hanford En- 
gineering Development Lab., ’ Richland, WA (USA); Oak 
Ridge National Lab., TN (USA)). Apr 1984. Contract 
AC06-76FF02170. 3p. (CONF-840902—2). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. Order Number DE84014650. 

From 5. ASTM-Euratom symposium on reactor dosimetry; 
Geesthacht, F.R. Germany (24 Sep 1984). 

Portions are illegible in microfiche products. 

The light water test reactor at the Nuclear Science and 
Technology Facility of the State University of New York at Buffa- 
lo is currently being used to irradiate specimens in in-core positions 
for NRC-sponsored metallurgical tests. It is important that the neu- 
tron exposures for these Buffalo tests be consistent with those de- 
termined for related irradiations in the BSR and ORR reactor at 
ORNL. Therefore, HEDL National Reactor Dosimetry Center do- 
simetry procedures and ORNL calculational procedures were used 
for an evaluation of typical test conditions. 
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40141 GAEA-TECDOC—304) Core instrumentation and 

procedures for core conversion HEU to LEU. 
Report of a consultants’ group meeting organized by the 
IAEA and held in Vienna, 11-14 October 1982. (International 
Atomic Energy Agency, Vienna (Austria)). Feb 1984. 39p. 
(CONF-8210287—). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE84703080. 

From IAEA meeting on in-core instrumentation and pre- 
operational procedures for core conversion HEU to LEU; Vienna, 
Austria (11 Oct 1982). 

This report is intended for the reactor operator, to be used 
as a manual or checklist for general guidance on pre-startup activi- 
ties that need to be addressed in preparation for conversion to Low 
Enriched Fuel (LEU). All nuclear, thermodynamic and safety cal- 
culations should have been performed prior to this stage of the core 
conversion process. During these calculations and certainly before 
ordering the new LEU fuel elements the reactor operator needs to 
very carefully consider additional important factors concerning the 
new fuel: fuel reliability, reliability of fuel fabricator, reprocessing 
contract or fuel element storage and disposal, economics of the new 
fuel cycle. At this stage, too, a preoperational experimental pro- 
gramme has to be developed and presented to the regulatory au- 
thorities for approval. This experimental programme could lead to 
additional requirements on: in-core instrumentation, out-of-core in- 
strumentation or additional experimental devices. Detailed instruc- 
tions on specific tests and measurements are not provided in this 
report since much information on the subject is available in the 
open literature. 


40142 (JAERI-M—83-039) Fabrication and performance 
tests of NSRR_ high-temperature high-pressure loop. 
Tanzawa, Sadamitsu; Kikuchi, Takashi; Fujishiro, Toshio. 
(Japan Atomic Energy Research Inst., Tokyo). Mar 1983. 
122p. (In Japanese). NTIS (US Sales Only), PC A06/MF 
AO01. Order Number DE84702143. 

Described are the detail design and the performance test re- 
sults of High-Temperature High-Pressure Loop for the NSRR ex- 
periment. The loop is designed to accomodate high-temperature, 
high-pressure and coolant flow cinditions, for the reactivity initiat- 
ed accident fuel behavior tests under operating conditions of PWR 
and BWR. The out-of-pile and in-pile performance tests were made 
succesfully, and the design target values of the coolant temperature 
of 325°C, the pressure of 160kg/cm2g, and the coolant velocity of 
5 m/sec was attained, neccesary to perform the in-pile test simulat- 
ing the power reactor operating conditions. 


40143 (JINR—D-3,4-82-704, pp 304-319) PIK reactor 
experimental capabilities. Petrov, YU.V. (AN SSSR, Lenin- 
grad. Inst. Yadernoj Fiziki). 1982. (In Russian). NTIS (US 
Sales Only), PC A23/MF A011. Order Number T184780542. 
(CONF-820658—). 

From 4. international school on neutron physics; Dubna, 
USSR (8 Jun 1982). 

The arrangement and main neutron-physical parameters of 
the PIK high-flux research reactor are described. Structural fea- 
tures of experimental facilities with which the reactor is equipped 
and the field of the problems for the solution of which it is to be 
used, are considered. The reactor core having the volume of about 
50 1 is surrounded by the heavy water reflector and represents the 
compact 100 MW intensive source of fission fast neutrons. The 
usual water is used as a coolant. The reactor has a three-circuit 
cooling system. The reactor and neutron laboratory form a united 
complex. For accumulation and processing of the information the 
measuring and information complex based on the ES-1040 comput- 
er is created. It is concluded that high neutron fluxes, flexi-- bility 
and manoeuvrability of the reactor combined with special measures 
ensuring the high precesion of measurements permit to obtain 
unique information in the fields of nuclear physics and weak inter- 
action physics as well as in the fields of studies on the condensed 
state and biological physics. 
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40144 (JINR—R-13-83-215) Measuring module for the 
ultracold neutron channel of the IBR-2 pulsed reactor using a 
microcomputer. Golikov, V.V.; Ermakov, V.A.; Zamrij, 
V.N.; Zimin, G.N.; Lushchikov, V.I; Roganov, A.B.; 
Sever’'yanov, V.M.; Solov’ev, B.N.; Shchelev, A.S. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Neu- 
tron Physics). 1983. 6p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84702369. 
Submitted to the 11. International symposium on nuclear 

el ics, 6-13 1983, Bratislava, CSSR. 

en system based - the MERA-30 microcomput- 
er is described. It has been designed to control experiments, to 
monitor parameters of physical equipment, to cumulate and to 
process spectrometrical information. The system is intended for 
studying the basic parameters of ultracold neutrons channel of the 
IBR-2 pulsed reactor. 


40145 (RD/B/N—1095) Reactor physics facility and first 
BNL reactor. Clarke, R.W.; Staniland, R.J. (Central Elec- 
tricity Generating Board, Berkeley (UK). Berkeley Nuclear 
Labs.). Jun 1968. 3lp. NTIS (US Sales Only), PC A03/MF 
01. Order Number DE84901768. 

Portions are illegible in microfiche products. 

A shielded facility has been constructed at BNL to contain 
the graphite-moderated, enriched-UO: fuelled assemblies required 
for reactor physics studies aimed at obtaining increased efficiency 
from advanced gas-cooled power reactors. The first zero-energy re- 
actor constructed in the facility is described in detail including the 
automatic and administrative controls which, while preserving 
normal safety procedures, were planned to meet the flexibility of 
core design required to suit a wide variety of experimental de- 
mands. Examples of the speed with which reactor lattices can be 
constructed or modified are given. 
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40146 (AEEW-M—2004) WIMS calculations for a model 
CAGR skip containing clusters and loose pins. Halsall, M.J. 
(UKAEA Atomic Energy Establishment, Winfrith). Dec 
1982. 19p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702138. 

Calculations using WIMSD4 and MONKS.3 assess the reac- 
tivity consequences of distributing loose fuel pins around a CAGR 
skip already loaded with 20 fuel clusters, indicated uncertainties in 
the accuracy of the WIMSD4 multicell option for establishing the 
worst distribution of loose pins. The present study was undertaken 
in an attempt to resolve this uncertainty by comparing WIMSD4 
single cell and multicell calculations for a representative model 
problem with results derived from LWRWIMS using discrete or- 
dinates transport theory TWOTRAN to give a more reliable esti- 
mate of inter-cell couplings. The study concludes that WIMSD4 is 
systematic in its treatment of single cells with loose pins added but 
that somewhat unpredictable discrepancies of the order of 1 per 
cent in k can arise in calculations of different arrangements of cell 
types in a multicell situation. This is, nevertheless, of comparable 
accuracy to the Monte Carlo calculations normally made for stud- 
ies of this type and hence the relatively rapid WIMSD4 calcula- 
tions should serve a useful function in deciding which situations to 
analyse in more detail. 


40147 (BNL-NUREG—34655) Quench cooling of super- 
heated debris beds in containment during LWR core melt- 
down accidents. Ginsberg, T.; Chen, J.C. (Brookhaven Na- 
tional Lab., Upton, NY (USA); Lehigh Univ., Bethlehem, 
PA (USA). Dept. of Chemical Engineering). 1984. Contract 
AC02-76CH00016. 14p. (CONF-840914—3). NTIS, PC 
A02/MF AOl; 1 - GPO; GPO Dep. Order Number 
DE84010897. 

From International meeting on thermal nuclear reactor 
safety; Karlsruhe, F.R. Germany (10 Sep 1984). 

Portions are illegible in microfiche products. 

Light water reactor core meltdown accident sequence stud- 
ies suggest that superheated debris beds may settle on the concrete 
floor beneath the reactor vessel. A model for the heat transfer 


processes during quench (removal of stored energy from initial 
temperature to saturation temperature) of superheated debris beds 
cooled by an overlying pool of water has been presented in a prior 
paper. This paper discusses the coolability of decay-heated debris 
beds from the standpoint of their transient quench characteristics. It 
is shown that even though a debris bed configuration may be coola- 
ble from the point of view of steady-state decay heat removal, the 
quench behavior from an initially elevated temperature may lead to 
bed melting prior to quench of the debris. 


40148 (BNL-NUREG—34861) Reliability assessment of 
Indian Point Unit 3 containment structure under combined 
loads. Hwang, H.; Shinozuka, M.; Kawakami, J.; Reich, M. 
(Brookhaven National Lab., Upton, NY (USA); Columbia 
Univ., New York (USA)). 1984. Contract AC02- 
76CHO00016. 2ip. (CONF-840913—2). NTIS, PC A02/MF 
A01 - GPO; GPO Dep. Order Number DE84014404. 

From Conference on structural engineering in operating nu- 
clear facilities; Raleigh, NC, USA (10 Sep 1984). 

In the current design criteria, the load combinations speci- 
fied for design of concrete containment structures are in the deter- 
ministic format. However, by applying the probability-based reli- 
ability analysis method developed by BNL to the concrete contain- 
ment structures designed according to the criteria, it is possible to 
evaluate the reliability levels implied in the current design criteria. 
For this purpose, the reliability analysis is applied to the Indian 
Point Unit No. 3 containment. The details of the containment struc- 
ture such as the geometries and the rebar arrangements, etc., are 
taken from the working drawings and the Final Safety Analysis 
Report. Three kinds of loads are considered in the reliability analy- 
sis. They are, dead load, accidental pressure due to a large LOCA, 
and earthquake ground acceleration. This paper presents the reli- 
ability analysis results of the Indian Point Unit 3 containment sub- 
jected to all combinations of loads. 


40149 (CONF-840614—71) Modular gas-cooled reactor 
heat transfer mechanisms. Savage, M.G.; Worley, B.A. 
(Pennsylvania State Univ., University Park (USA); Oak 
Ridge National Lab., TN (USA)). 1984. Contract ACO0S- 
840R21400. 7p. NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE84014283. 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 

Recent investigations of inherently-safe High Temperature 
Gas-cooled Reactors (HTR) have focused upon small-core concepts 
that do not have active emergency core cooling systems. Two such 
core concepts are the solid-block core (SBC), similar to Fort St. 
Vrain core, and the pebble-bed core (PBC) under development in 
West Germany. The purpose of this paper is to present a compari- 
son of the heat transfer mechanisms during a depressurized loss-of- 
forced-circulation heatup transient in these two core types. 


40150 (CONF-840614—79) Adjoint sensitivity analysis of 
a thermal hydraulic system undergoing phase change due to 
boiling transition. Cacuci, D.G.; Wacholder, E.; Kaizerman, 
S.; Tomerian, N. (Oak Ridge National Lab., TN (USA); 
Technion-Israel Inst. of Tech., Haifa. Dept. of Nuclear En- 
gineering). 3 Jun 1984. Contract AC05-840OR21400. 8p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. Order Number 
DE84014297. 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 

Portions are illegible in microfiche products. 

Sensitivity analysis of practical problems can be performed 
systematically and very efficiently by using adjoint functions. In 
areas of interest to nuclear reactors, this efficiency has been amply 
demonstrated on several widely used codes for neutronics and/or 
thermal hydraulic calculations. Applications of the adjoint method 
of sensitivity analysis to models involving phase transitions, where 
non-differentiability occurs, do not seem to have been reported to 
date. The purpose of this paper is to report results from a successful 
adjoint sensitivity analysis of a space- and time-dependent system 
where phase transition occurs due to boiling. The specific model 
chosen for this analysis is a simplified but representative model of a 
BWR pump-trip-type accident. This model is of particular impor- 
tance to BWR safety, since pump failure is one of the most limiting 





hypothetical accidents in BWR’s. This model simulates an exponen- 
tial flow decay of initially subcooled FREON-114 flowing through 
a heated channel and undergoing boiling transition. 


40151 (CONF-840701—15) TREAT light water reactor 

source term experiments program. Herceg, J.E.; Blomquist, 
C.A.; Chung, K.S.; Dunn, P.F.; Johnson, C.E.; Kraft, D.A.; 
Schlenger, B.J.; Shaftman, D.H.; Simms, R. (Argonne Na- 
tional Lab., IL (USA)). Jul 1984. Contract W-31-109-ENG- 
38. 13p. NTIS, PC A0O2/MF A011; 1; GPO Dep. Order 
Number DE84014750. 

From Topical meeting on fission product behavior and 
source term research; Snowbird, UT, USA (15 Jul 1984). 

Portions are illegible in microfiche products. 

Four experiments are being conducted in the TREAT facili- 
ty to investigate the behavior of fission products released from typi- 
cal LWR fuel overheated to the point of catastrophic cladding deg- 
radation. Heatup and steam flow transients are used that simulate 
the conditions expected in operating power reactors undergoing 
various types of hypothetical severe accidents. The experiments are 
integral in nature and are aimed at the physicochemical character- 
ization, near the point of origin, of the biologically important vola- 
tile fission products released early in such accidents. Detailed pro- 
gram objectives are discussed, a test matrix is presented, and the 
test apparatus is described. Pretest analysis and preliminary results 
are reported for the first test. 


40152 (CONF-840701—16-Draft) Iodine volatility. 
Beahm, E.C.; Shockley, W.E. (Oak Ridge National Lab., 
TN (USA)). 1984. Contract AC05-840R21400. 20p. NTIS, 
PC A02/MF A0Ol; 1; GPO Dep. Order Number 
DE84015463. 

From Topical meeting on fission product behavior and 
source term research; Snowbird, UT, USA (15 Jul 1984). 

Portions are illegible in microfiche products. 

The ultimate aim of this program is to couple experimental 
aqueous iodine volatilities to a fission product release model. Iodine 
partition coefficients, for inorganic iodine, have been measured 
during hydrolysis and radiolysis. The hydrolysis experiments have 
illustrated the importance of reaction time on iodine volatility. 
However, radiolysis effects can override hydrolysis in determining 
iodine volatility. In addition, silver metal in radiolysis samples can 
react to form silver iodide accompanied by a decrease in iodine 
volatility. Experimental data are now being coupled to an iodine 
transport and release model that was developed in the Federal Re- 
public of Germany. 


40153 (CONF-840901—2) Computation of shielding cor- 
rections to hodoscope full-motion data. Rhodes, E.A.; Wu, 
R.M. (Argonne National Lab., IL (USA); Hanford Engi- 
neering Development Lab., Richland, WA (USA)). 24 Feb 
1984. Contract W-31-109-ENG-38. 2p. NTIS, PC A02; 3; 
GPO Dep. Order Number DE84009198. 

From ANS topical meeting on physics and shielding; Chica- 
go, IL, USA (17 Sep 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The fast-neutron hodoscope monitors fuel motion within 
thick opaque capsules during experiments at the Transient Reactor 
Test (TREAT) Facility. Capsules containing LMFBR test fuel are 
positioned at the center of the reactor and subjected to destructive 
radiation transients which simulate fuel motion during accident con- 
ditions. Fission neutrons born in the test fuel are sampled at down 
to submillisecond intervals by a two-dimensional array of hundreds 
of fast-neutron detectors located behind slots in an ex-core collima- 
tor. The slots are aimed through a hole in the reactor core at ele- 
ments of a rectangular grid at the center-core capsule. The hodos- 
cope measures and stores a dynamic two-dimensional image of test- 
fuel fission rate. Shielding effects have been treated by renormaliz- 
ing each hodoscope channel count rate by the total count rate for 
all hodoscope channels. This enforces global mass conservation but 
yields systematic local and regional inaccuracies among channels. A 
locally consistent computational approach to this shielding problem 
has been developed. 
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40154 (CONF-840913—3) Preliminary analysis of large 
penetration enclosures for containment vessels subject to 
design basis loadings. Kulak, R.F.; Hsieh, B.J.; Ash, 
J.E.; Kennedy, J.M.; McLennan, G.A. (Argonne National 
Lab., IL (USA)). 1984. Contract W-31-109-ENG-38. 20p. 
NTIS, PC A02/MF A011; 1; GPO Dep. Order Number 
DE84014731. 
From Conference on structural 


engineering in operating nu- 
clear facilities; Raleigh, NC, USA (10 Sep 1984). 


vessel's equipment hatch subjected to accident loadings have been 
performed. Results for the equipment hatch juncture indicate that 
the rotations of the hatch cover and penetration sleeve must be ac- 
counted for when performing leakage analysis because they can 
affect the compression of the gasket even though the gasket is in a 
pressure-seated 


configuration. Results from a leakage analysis indi- 
cated that excessive leakage can occur if the surface roughness is 
high and/or the compression set is high. 


40155 (CONF-840914—2) Calculation of the limiting 
CESSAR feedwater line break transient. Peeler, G.B.; Ken- 
nedy, M.F.; Guttmann, J.; Chung, K.S. (Argonne National 
Lab., IL (USA)). 1984. ‘Contract W-31-109-ENG-38. 6p. 
NTIS, PC A02/MF A01; GPO Dep. Order Number 
DE84009156. 

From International meeting on thermal nuclear reactor 

ety; Karlsruhe, F.R. Germany (10 Sep 1984). 

Argonne National Laboratory (ANL), under contract to the 
Nuclear Regulation Commission, performed audit calculations of 
the limiting Feedwater Line Break (FLB) transient presented in the 
CESSAR FSAR. These calculations were performed to investigate 
the sensitivity of peak reactor system pressure to break area and re- 
actor trip time. The latter calculations were performed to quantify 
the effect of a reactor trip on low steam generator downcomer 
water level, versus the limiting FSAR transient assumption which 
tripped on high pressurizer pressure. The break spectrum calcula- 
tions were performed to verify the break spectrum conclusions pre- 
sented in the CESSAR FSAR. The calculations were performed 
with RELAPS/MOD1 (cycle 18) using design data provided by 
Combustion Engineering (C-E). 


40156 (CONF-8406165—1) Role of crack arrest in the 
evaluation of PWR pressure vessel integrity PTS tran- 
sients. Cheverton, R.D.; Ball, D.G. (Oak Ridge National 
Lab., TN (USA)). 1984. Contract AC05-840R21400. 18p. 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. Order Number 
DE84014076. 

From CSNI workshop on application of crack arrest con- 
cepts; Freiburg, F.R. Germany (4 Jun 1984). 

Portions are illegible in microfiche products. 

The PWR i thermal-shock (PTS) issue, which is 
concerned with the integrity of the reactor pressure vessel during 
postulated overcooling transients, is under intensive investigation 
by the USNRC. The USNRC-sponsored Integrated Pressurized 
Thermal-Shock (IPTS) and Heavy-Section Steel Technology 
(HSST) Programs are dedicated to a better understanding and a 
Ne rn ee ee ee 
ing flaw behavior in large cylinders and is also obtaining fracture- 
mechanics-related material properties, while the IPTS program is 
primarily concerned with an estimation of the overall frequency of 
vessel failure and identification of dominant transients and design 
and operating features contributing thereto for specific nuclear 
plants. One important component of the IPTS study is a probabilis- 
tic fracture-mechanics analysis of the reactor vessel, and a point of 
particular interest therein is the role of crack arrest in mitigating 
the consequences of the postulated PTS transients. The HSST pro- 
gram has provided crack-arrest data from small specimens and 
large thermally and pressure-loaded cylinders that tend to establish 
the validity of the crack-arrest concept for application to the PTS 
problem. Unfortunately, recent results of the IPTS studies indicate 
that the inclusion of crack arrest in the probabilistic fracture-me- 
chanics model does not substantially influence the calculated fre- 
quency of vessel failure. However, there are still significant ques- 
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tions regarding flaw behavior at upper-shelf temperatures, and the 
HSST program is continuing to pursue this area of uncertainty. 


40157 (DP-MS—84-15-Del.Ver.) Noble gas confinement 
for reactor fuel melting accidents. Monson, P.R. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 1984. Contract AC09-76SR00001. 13p. (CONF- 
840806—5). NTIS, PC A02/MF A0O1; 1; GPO Dep. Order 
Number DE84015769. 

From 18. DOE nuclear airborne waste management and air 
cleaning conference; Baltimore, MD, USA (13 Aug 1984). 

ortions are illegible i in microfiche products. 

In the unlikely event of a fuel melting accident, radioactive 
material would be released into the reactor room. This radioactive 
material would consist of particulate matter, iodine, tritium, and the 
noble gases krypton and xenon. In the case of reactors with con- 
tainment domes the gases would be contained for subsequent clean- 
up. For reactors without contaiment the particulates and the iodine 
can be effectively removed with HEPA and carbon filters of cur- 
rent technology; however, noble gases cannot be easily removed 
and would be released to the atmosphere. In either case, it would 
be highly desirable to have a system that could be brought online 
to treat this contaminated air to minimize the population dose. A 
low temperature adsorption system has been developed at the Sa- 
vannah River Laboratory to remove the airborne radioactive mate- 
rial from such a fuel melting accident. Over two dozen materials 
have been tested in extensive laboratory studies, and hydrogen mor- 
denite and silver mordenite were found to be the most promising 
adsorbents. A full-scale conceptual design has also been developed. 
Results of the laboratory studies and the conceptual design are dis- 
cussed along with plans for further development of this concept. 


40158 (EGG-M—10684) TMI-2 leadscrew radionuclide 
deposition and characterization. Vinjamuri, K.; Akers, D.W.; 
Hobbins, R.R. (EG and G Idaho, Inc., Idaho Falls (USA)). 
1 Jun 1984. Contract AC07-761D01570. 14p. (CONF- 
840701—18). NTIS, PC A02/MF A0O1; 1; GPO Dep. Order 
Number DE84016117. 

From Topical meeting on fission product behavior and 
source term research; Snowbird, UT, USA (15 Jul 1984). 

Portions are illegible in microfiche products. 

Two leadscrews, H8 and B8, from the TMI-2 reactor were 
examined by EG & G Idaho, Inc., at the Idaho National Engineer- 
ing Laboratory. Metallography, hardness measurements, and chemi- 
cal and radioiogical analyses were performed. Hardness and micros- 
tructure suggest that: (a) a significant temperature gradient existed 
between the portions of the leadscrews closest to the core and the 
portions near the top of the upper plenum; and (b) leadscrew B8 
experienced a slower cooling rate than H8. Chemical analyses indi- 
cate that UO, and Zr are deposited on the H8 surfaces closer to the 
core. Radiological analyses suggest that a majority of the H8 ra- 
dionuclides are insoluble in strong acid solutions. In contrast, the 
majority of the B8 radionuclides are soluble in strong acidic solu- 
tions. Significant radioactivity is associated with the smallest size 
(= 0.45 pm) brushoff debris. The greatest activity was found close 
to the top of the upper plenum. 


40159 (EGG-M—15784) Applications of the United 
States Nuclear Regulatory Commission nuclear plant analyz- 
er. Laats, E.T. (EG and G Idaho, Inc., Idaho Falls (USA)). 
1984. Contract AC07-76ID01570. 6p. (CONF-840762—4). 
NTIS, PC A02/MF AO1; 1; GPO Dep. Order Number 
DE84016123. 

From Summer computer simulation conference; Boston, 
MA, USA (23 Jul 1984). 

Portions are illegible in microfiche products. 

The Nuclear Plant Analyzer (NPA) is being developed as 
the US NRC's state of the art safety analysis and engineering tool 
to address key nuclear plant safety issues. The NPA integrates the 
NRC’s computerized reactor behavior codes such as RELAPS and 
TRAC-BWR, both of which are well-developed computer graphics 
programs and large repositories of reactor design and experimental 
data. Utilizing these complex reactor behavior codes, as well as the 
experiment data repositories, enables simulation applications of the 
NPA that are generally not possible with more simplistic, less 
mechanistic reactor behavior codes used in training simulators or 
with simulators that are limited to displaying calculated data only. 


ERA-9/20 / 5344 


This paper describes four applications of the NPA simulation capa- 
bilities in assisting reactor safety analyses. Two analyses evaluated 
reactor operating procedures, during off-normal operation, for a 
pressurized water reactor (PWR) and a boiling water reactor 
(BWR), respectively. The third analysis was performed in support 
of a reactor safety experiment conducted in the Semiscale facility. 
The final application demonstrated the usefulness of atmospheric 
dispersion computer codes for site emergency planning purposes. 
An overview of the NPA simulation capabilities and how it sup- 
ported these analyses are the topics of this paper. 


40160 (EUR—8189) Radiological impact of plutonium re- 
cycle in the fuel cycle of LWR type reactors: professional ex- 
posure operation. White, I.F.; Kelly, G.N. 
(Commission of the European Communities, Luxembourg). 
1983. 33p. (In French). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE84702118. 

The radiological impact of the fuel cycle of light water type 
reactors using enriched uranium may be changed by plutonium re- 
cycle. The impact on human population and on the persons profes- 
sionally exposed may be different according to the different steps of 
the fuel cycle. This report analyses the differential radiological 
impact on the different types of personnel involed in the fuel cycle. 
Each step of the fuel cycle is separately studied (fuel fabrication, 
reactor operation, fuel reprocessing), as also the transport of the ra- 
dioactive materials between the different steps. For the whole fuel 
cycle, one estimates that, with regard to the fuel cycle using en- 
riched uranium, the plutonium recycle involves a small increase of 
the professional exposure. 


40161 (IA—1386, pp 41-42) Reference initiating event 
for an externally initiated severe accident in a 950 MWe 
LWR. Ketter Kenigsberg, A. Jul 1983. NTIS (US Sales 
Only), PC A15/MF AO1. Order Number T184780540. 
Published in summary form only. 
In Research laboratories annual report 1982. 


40162 (IA—1386, pp 40-41) Evaluation of and protection 
from a failure of a power reactor due to hostile action. 
Aruety, S. Jul 1983. NTIS (US Sales Only), PC A15/MF 
A01. Order Number T184780540. 

Published in summary form only. 

In Research laboratories annual report 1982. 


40163 (IA—1386, pp 221) Comparative probabilistic risk 
assessment of nuclear and fossil fuel power plants. Methodol- 
ogy. Stern, E.; Tadmor, J. Jul 1983. NTIS (US Sales Only), 
PC A15/MF AO1. Order Number T1I84780540. 

Published in summary form only. 

In Research laboratories annual report 1982. 


40164 (IA—1386, pp 270-271) Distributed hierarchical 
radiation monitoring system. Tsouri, N.; Barak, D. Jul 1983. 
NTIS (US Sales Only), PC A15/MF A01. Order Number 
T184780540. 

Published in summary form only. 

In Research laboratories annual report 1982. 


40165 (IA—1386, pp 31-32) Simulating the emergency 
core cooling system (ECCS) response during LOCA condi- 
tions. Saphier, D.; Shayer, Z. Jul 1983. NTIS (US Sales 
Only), PC A15/MF AOl1. Order Number T184780540. 
Published in summary form only. 
In Research laboratories annual report 1982. 


40166 (INIS-BR—129) Fuel rod thermal analysis of the 
Angra-1 reactor during a postulated loss of coolant accident. 
Praes, J.G.L. (Minas Gerais Univ., Belo Horizonte (Brazil). 
Curso de Pos-graduacao em Ciencias e Tecnicas Nucleares). 
1982. 129p. (In Portuguese). NTIS (US Sales Only), PC 
A07/MF AO1. Order Number DE84780528. 

A thermal analysis of a fuel element is performed, as subject 
to the most severe cooling conditions, such as those occurring 
during a postulated Loss of Coolant Accident in the Angra-I reac- 
tor. Our objective was to ascertain whether the cooling of the core 





is assured according to 10 CRF - 50. According to the stated pur- 
pose, sensitivity analyses are necessary, using the swelling and rup- 
ture models of the cladding, and at the same time, an updating of 
the FLECHT heat transfer correlations in the computing program 
used, which is TOODEE-2 e 1 Version(28), with the purpose of 
adequating it to the Angra-I core analysis. In addition, we did sen- 
sitivity studies on heat transfer coefficient calculations for the steam 
cooling model. From the results obtained we conclude that the 
maximum temperature values of the cladding and the oxidation rate 
due to the Z sub(r) H2O reaction were kept well below the maxi- 
mum allowable limits. Thus, the cooling of the Angra-I core is as- 
sured for the assumed accident. 


40167 (IWGFR—43, pp 23-33) French position paper on 
sodium fires, design and testing. Malet, J.C.; Casselman, C.; 
Charpenel, J.; Duverger de Cuy, G.; Rzekiecki, R. (CEA 
Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul- 
les-Durance (France)); Dufresne, J.; Lo Pinto, P.; Montaig- 
nac de (CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France)); Herault, A. (Novatome Industries, 92 - 
Le Plessis-Robinson (France)). Jan 1983. NTIS (US Sales 
Only), PC AOS/MF AOl. Order Number 1184780439. 
(CONF-820590—Summ.). 

From International working group on fast reactors special- 
ists’ meeting on sodium fires, design and testing; Richland, WA, 
USA (24 May 1982). 

This document gives an up-to-date account of studies carried 
out in France in the fields of sodium fires, extinction, filtration and 
prefiltration of aerosols originating from a sodium fire, and of 
sodium concrete reactions. It also indicates how the CEA, in col- 
laboration with the CNEN, intends to deal with scale effects. 


40168 (IWGFR—43) Specialists’ meeting on sodium fires, 
design and testing, Richland, USA, 24-28 May 1982. Summa- 
ry report. (International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Fast Reactors). 
Jan 1983. 88p. (CONF-820590—Summ.). NTIS (US Sales 
Only), PC A05/MF A0O1. Order Number DE84780439. 

From International working group on fast reactors special- 
ists’ meeting on sodium fires, design and testing; Richland, WA, 
USA (24 May 1982). 

Separate abstracts are presented for each of the conference 
papers included in the data base. 


40169 (JAERI-M—83-029) Evaluation report on CCTF 
core-I reflood test C1-19 (Run 38). Experimental assessment 
of the evaluation model for the safety analysis on the reflood 
phase of a PWR-LOCA. Murao, Yoshio; Fujiki, Kazuo; Aki- 
moto, Hajime. (Japan Atomic Energy Research Inst., 
Tokyo). Feb 1983. 71p. NTIS (US Sales Only), PC A04/ 
MF AO1. Order Number DE84702133. 

A test named the Evaluation Model (EM) test was per- 
formed, whose test conditions were simulated the reflood phase 
predicted with the safety evaluation analysis. The test results were 
compared with the blindfold results predicted by Evaluation Model 
(EM) codes. The main conclusions are as follows: (1) The core heat 
transfer model built in the EM codes gives conservative results. (2) 
The system models in the present EM codes are found to be well 
balanced integrally over the system. (3) Conservative items and 
items to be improved are pointed out. The downcomer slow water 
accumulation observed in the lower flow rate test was not appeared 
in the EM test. 


40170 (JAERI-M—83-032) Study of the thermo-hydrody- 
namic phenomena in the nuclear core during reflood phase. 
Murao, Yoshio. (Japan Atomic Energy Research Inst., 
Tokyo). Mar 1983. 196p. (In Japanese). NTIS (US Sales 
Only), PC A09/MF A0O1. Order Number DE84702134. 

This paper describes the development of the core thermo-hy- 
drodynamic model on the reflood phenomena during a loss-of-cool- 
ant accident in a light water reactor. This model was developed 
based on the physical understanding in order to obtain the flexibil- 
ity of application to safety analysis. For this purpose, the flow pat- 
tern was modeled and the fundamental equations were derived. The 
equations were used to know the suitable variables for assembling 
the thermo-hydrodynamic model of each flow regime in a reflood 
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analysis code. Then the hydrodynamic models and the heat transfer 
models of all flow regimes and the quench model were derived. 
Some of them were newly developed. It was found that water ac- 
cumulation above the quench front occurred in some cases, howev- 
er the criteria was not clarified. One-dimensional forced-feed re- 
flood tests were performed and the models were assessed and partly 
improved by using the data of the tests. The verified models were 
built in a one-dimensional reflood analysis code and totally assessed 
with the data of the test mentioned above. Except for the location 
just below a grid spacer and cases of high flooding rate, the calcu- 
lational results indicated good comparison with the experimental re- 
sults when the water accumulation was assumed above the quench 
front. Additionally the test data from the other test facility were 
used for the verification of the model. The results also showed 
good comparison with the experimental results. It was found that 
better comparisons were obtained when the water accumulation 
was not assumed above quench front. From these assessment of the 
model, it was found that the model derived here describes the over- 
all reflood phenomena, while it has to be partly improved and the 
water accumulation phenomena should be further investigated. 


40171 (JAERI-M—83-045) Conversion program from 
THYDE-P1 output data to SPL format data base. Hirano, 
Masashi; Kanazawa, Masayuki; Muramatsu, Ken; Shimizu, 
Takashi. (Japan Atomic Energy Research Inst., Tokyo). 
Mar 1983. 48p. NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE84702159. 

The SPLPACK system is a general tool applicable to edit 
and/or plot results from transient analysis codes or experiments. 
One of the major advanteges for its utilization is that comparisons 
fo the results from one code to those from other codes or experi- 
ments can be easily performed via a data base with a standardized 
format called SPL format. On the other hand, the THYDE-P1 
code is a computer code to analyse transient thermal-hydraulic re- 
sponses of a pressurized water reactor (PWR) to a loss-of-coolant 
accident (LOCA). In order to utilize SPLPACK for editing and/or 
plotting the calculated results from THYDE-P1, a data conversion 
program from the THYDE-P1! output data with its own format to 
those with the SPL format has been developed. In this report, the 
description of the program is contained along with its user’s manual 
and sample uses. 


40172 (JAERI-M—83-049) MULTI-KENO: a Monte 
Carlo code for criticality safety analysis. Naito, Yoshitaka; 
Yokota, Masahiko; Nakano, Koh. (Japan Atomic Energy 
Research Inst., Tokyo). Mar 1983. 236p. NTIS (US Sales 
Only), PC All/MF A01. Order Number DE84702160. 

Modifying the Monte Carlo code KENO-IV, the MULTI- 
KENO code was developed for criticality safety analysis. The fol- 
lowing functions were added to the code; (1) to divide a system 
into many sub-systems named super boxes where the size of box 
types in each super box can be selected independently, (2) to output 
graphical view of a system for examining geometrical input data, 
(3) to solve fixed source problems, (4) to permit intersection of core 
boundaries and inner geometries, (5) to output ANISN type neu- 
tron balance table. With the above function (1), many cases which 
had to be applied a general geometry option of KENO-IV, became 
to be treated as box type geometry. In such a case, input data 
became simpler and required computer time became shorter than 
those of KENO-IV. This code is now available for the FACOM- 
M200 computer and the CDC 6600 computer. This report is a com- 
puter code manual for MULTI-KENO. 


40173 (LA-UR—84-502) TRAC-PF1 analyses of potential 
thermal 


pressurized- -shock transients at a Combustion-Engi- 
neering PWR. Koenig, J.E.; Spriggs, G.D.; Smith, R.C. 

Alamos National Lab., NM (USA)). 1984. Contract 
W-7405-ENG-36. 10p. (CONF-840914—1). NTIS, PC A02/ 
MF A01; GPO Dep. Order Number DE84007495. 

From International meeting on thermal nuclear reactor 
safety; Karlsruhe, F.R. Germany (10 Sep 1984). 

Los Alamos is participating in a program to assess the risk of 
pressurized thermal shock (PTS) to a reactor vessel. Our role is to 
provide best-estimate thermal-hydraulic analyses of 12 postulated 
overcooling transients using TRAC-PF1. These transients are hypo- 
thetical and include multiple operator/equipment failures. Calvert 
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Cliffs/Unit-1, a Combustion-Engineering plant, is the pressurized 
water reactor modeled for this study. The utility and the vendor 
supplied information for the comprehensive TRAC-PF1 model. 
Secondary and primary breaks from both hot-zero-power and full- 

power conditions were simulated for 7200 s (2 h). Low bulk tem- 
sceutnsen dnd touptlow stagnation while the apstens wes at 0 high 
pressure were of particular interest for PTS analysis. Three tran- 
sients produced primary temperatures below 405 K (270°F - the 
NRC screening criterion) with system repressurization. Six tran- 
sients indicated flow stagnation would occur in one loop but not 
both. One transient showed flow stagnation might occur in both 
loops. Oak Ridge National Laboratory will do fracture-mechanics 
analysis using these TRAC-PF1 results and make the final determi- 
nation of the risk of PTS. 


40174 (NENS—83-2) Emergency preparedness exercise 
Posavje 82 in support of the Krsko Nuclear Power Plant, 
Krsko, Yugoslavia. Report to the Government of Yugoslavia. 
Collins, H.E.; Emmerson, B.W.; Lindblad, V. (International 
Atomic Energy Agency, Vienna (Austria). Div. of Nuclear 
Safety). Jun 1983. 93p. NTIS (US Sales Only), PC A05/MF 
AO1. Order Number DE84702343. 
In October 1982, the Yugoslavian Government requested the 
Agency’s assistance in observing and evaluating an emergency pre- 
exercise (code named POSAVJE 82) on 5 and 6 Novem- 
ber 1982, to test emergency plans and arrangements supportive of 
the KRSKO Nuclear Power Plant. The Krsko Nuclear Power 
Plant is a single unit pressurized water reactor of United States 
(Westinghouse) design rated at 664 MWe (Gross) and is located at 
Krsko, Socialist Republic of Slovenia, Yugoslavia. This assistance 
was provided by sending a Special Assistance Mission team of ex- 
perts under the general provisions of the Agency’s circular letter 
SC/651-3 of 7 April 1981 to Member States which offered such as- 
sistance upon request. This mission was a follow-up to a previous 
mission requested by the Yugoslavian Government which was con- 
ducted 24 June to 1 July 1981. At that time, the mission consisted 
of examining the then existing arrangements for emergency plan- 
ning in support of the KRSKO Nuclear Power Plant at the Nation- 
al, Republic, local and nuclear power plant levels and discussing 
with Yugoslavian authorities criteria for emergency plan develop- 
ment and improvement. As a result of this 1981 mission, a Report 
to the Goverment of Yugoslavia (IAEA TA Report 1827 of 17 
September 1981) was transmitted to the Yugoslavian Government. 
This report set forth a number of recommendations for improving 
and further developing the various emergency plans and arrange- 
ments for the KRSKO Nuclear Power Plant. A summary of the 
major recommendations contained in the report is given in Section 
2.2. The entire report is listed as Reference 1 of Annex A. 


40175 (NII—01(Suppl.4)) Sizewell B. Supplement 4. 
Steam generator tube integrity. (Health and Safety Execu- 
tive, London (UK). Nuclear Installations Inspectorate). Mar 
1983. 8p. NTIS (US Sales Only), PC A02/MF A01. Order 
Number DE84702135. 

Steam generator tube integrity and the possibility of multiple 
tube failures arising from circumferentially-orientated intergranular 
attack in the residual crevice at the top of the tube-plate are dis- 
cussed. Unreliability of non-destructive examination (NDE) tech- 
niques has been exhibited in the detection of intergranular attack; 
its presence has been undetected until tubes have been cut out for 
other reasons. It is concluded that the safety case for steam genera- 
tor tube integrity is satisfactory for licensing provided that a reli- 
able NDE technique is demonstrated. 


= (NII—01(Suppl.6) Sizewell B. Supplement 6. Re- 

actor protection system. (Health and Safety Executive, 
London (UK). Nuclear Installations Inspectorate). Jan 1983. 
22p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84702136. 

The reactor protection system and safety related instrumen- 
tation for the proposed Sizewell B nuclear power station are dis- 
cussed with reference to fault situations, protection initiating 
system, interlocks, reactor trip, pressure protection, reactor heat re- 
moval, auxiliary feedwater system and containment. It is concluded 
that progress has been made towards an acceptable statement of the 
safety case. Outstanding issues are identified and a programme of 
additional work is discussed. 


40177 (NIT—01(Suppl.9)) Sizewell B. Supplement 9. Code 
validation for LOCA. (Health and Safety Executive, London 
(UK). Nuclear Installations Inspectorate). Mar 1983. 19p. 
NTIS (US Sales Only), PC A02/MF A01. Order Number 
DE84702137. 

An assessment is made of the LOCA analysis code valida- 
tion. It is accepted that a substantial step has been made towards an 
acceptable statement. Outstanding issues are identified and a pro- 
gramme of additional work is discussed. 


40178 (NUREG—1031) Safety evaluation report related 
to the operation of Millstone Nuclear Power Station, Unit 
No. 3 (Docket No. 50-423). (Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Reactor 
Regulation). Jul 1984. 595p. NTIS, PC A25/MF AO1 - 
GPO* $11.00. Order Number T184901742. 

Portions are illegible in microfiche products. 

The Safety Evaluation Report for the application filed by 
Northeast Nuclear Energy Company, as applicant and agent for the 
owners, for a license to operate the Millstone Nuclear Power Sta- 
tion Unit 3 (Docket No. 50-423), has been prepared by the Office 
of Nuclear Reactor Regulation of the US Nuclear Regulatory 
Commission. The facility is located in the town of Waterford, New 
London County, Connecticut, on the north shore of Long Island 
Sound. Subject to favorable resolution of the items discussed in this 
report, the NRC staff concludes that the facility can be operated by 
the applicant without endangering the health and safety of the 
public. 


40179 (NUREG—1059) Safety evaluation report related 
to the renewal of the operating license for the Union Carbide 
Subsidiary B, Inc. Research Reactor (Docket No. 50-54), 
(Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Reactor Regulation). Jun 1984. 93p. 
NTIS, PC A05/MF AOl - GPO $4.75. Order Number 
T184901600. 

Portions are illegible in microfiche products. 

Information is presented concerning the site characteristics; 
design of structures, systems, and components; reactor design; reac- 
tor cooling system; engineered safety systems; control and instru- 
mentation; electric power; auxiliary systems; experimental pro- 
grams; radioactive waste management; radiation protection pro- 
gram; conduct of operations; and accident analysis. 


40180 (NUREG/CR—3492-Vol.4) High-temperature gas- 
cooled reactor safety studies for the Division of Accident 
Evaluation. Quarterly progress report, October 1-December 
31, 1983. Volume 4. Ball, S.J.; Cleveland, J.C.; Harrington, 
R.M.; Siman-Tov, I.; Wilson, J.H. (Oak Ridge National 
Lab., TN (USA)). Jul 1984. Contract AC05-840R21400. 
27p. (ORNL/TM—8921/V4). NTIS, PC A03/MF AO! - 
GPO; GPO Dep. Order Number DE84013924. 

Development work continued on models and codes for pre- 
dicting source terms in both the Fort St. Vrain (FSV) and 2240- 
MWi<(t) lead plant reactors. Experimental work on fission-product 
vapor pressures and diffusion rates through graphite continued at 
temperatures up to 2775 K, and a mathematical model of the exper- 
imental system was developed to aid analysis of the results and to 
guide improvements in the system and experiment design. Bench- 
marking of the BLAST steam generator code continued using FSV 
data, and more support work was done for proposed FSV core 
bypass flow model verification. Progress was made in setting up co- 
operative high-temperature gas-cooled reactor (HTGR) safety re- 
search with the Federal Republic of Germany. A review of an 
FSV technical specification on limiting maximum core temperature 
was begun. 


40181 (NUREG/CR—3493) Review of the Limerick 
Generating Station severe accident risk assessment. Review of 
core-melt frequency. Azarm, M.A.; Bari, R.A.; Boccio, J.L.; 
Hanan, N.; Papazoglou, I.A.; Ruger, C.; Shiu, K.; Reed, J.; 

McCann, M.; ; Kafka, A. (Brookhaven National Lab., Upton, 
NY (USA)). Jul 1984. Contract AC02-76CH00016. 192p. 
(BNL-NUREG—S51711). NTIS, PC A09/MF AO1 - GPO 
$6.00. Order Number T184016114. 





Portions are illegible in microfiche products. 

A limited review is performed of the Severe Accident Risk 
Assessment for the Limerick Generating Station. The review con- 
siders the impact on the core-melt frequency of seismic- and fire- 
initiating events. An evaluation is performed of methodologies used 
for determining the event frequencies and their impacts on the plant 
components and structures. Particular attention is given to uncer- 
tainties and critical assumptions. Limited requantification is per- 
formed for selected core-melt accident sequences in order to illus- 
trate sensitivities of the results to the underlying assumptions. 


40182 (NUREG/CR—3679) Calibration and qualification 
of the Los Alamos Failure Model (LAFM). Baars, R.E. (Los 
Alamos National Lab., NM (USA)). May 1984. Contract W- 
7405-ENG-36. 62p. (LA—10041-MS). NTIS, PC A04/MF 
A01 - GPO. Order Number T184015591. 

Portions are illegible in microfiche products. 

The analysis procedure is described in detail for use of the 
LAFM computer code to predict LMFBR fuel pin performance 
under transient overpower conditions; also, 5 tests for calibration 
and 13 tests for qualification are analyzed. The times of cladding 
breach (molten fuel expulsion) were predicted with an average rela- 
tive error of 5%. An enthalpy of 1112 kJ/kg correlated the peak 
fuel enthalpies at the time of failure with a standard deviation of 98 
kJ/kg. We conclude with a discussion that many varied tests must 
be analyzed for adequate evaluation of a fuel pin performance code. 
19 references. 


40183 (NUREG/CR—3689-Vol.3) Materials Science and 
Technology Division light-water-reactor safety research pro- 


gram. Quarterly progress report, July-September 1983. 
Volume 3. (Argonne National Lab., IL (USA)). Jul 1984. 
Contract W-31-109-ENG-38. 40p. (ANL—83-85-Vol.3). 
NTIS, PC A03/MF AOl; 1 - GPO; GPO Dep. Order 
Number T184014966. 

Portions are illegible in microfiche products. 

This progress report summarizes the Argonne National Lab- 
oratory work performed during July, August, and September 1983 
on water reactor safety problems. The research and development 
areas covered are Environmentally Assisted Cracking in Light 
Water Reactors (reported elsewhere), Transient Fuel Response and 
Fission Product Release, Clad Properties for Code Verification, and 
Long-Term Embrittlement of Cast Duplex Stainless Steels in LWR 
Systems (reported elsewhere). 


40184 (NUREG/CR—3742) Buckling of steel contain- 
ment shells under time-dependent loading. Babcock, C.D.; 
Baker, W.E.; Fly, J.; Bennett, J.G. (Los Alamos National 
Lab., NM (USA)). May 1984. Contract W-7405-ENG-36. 
37p. (LA—10087-MS). NTIS, PC A03/MF A0Ol - GPO; 
GPO Dep. Order Number DE84013745. 

The problem of dynamic effects for steel containment shells 
subjected to time-dependent loadings that produce large compres- 
sive membrane stresses in the shell wall is considered. Loadings on 
typical containment structures are reviewed, along with a descrip- 
tion of the complete dynamic-buckling problem. Simplifications and 
the assumptions that are currently used are critically examined and 
reviewed with respect to buckling analysis. Based on these reviews, 
three program objectives are defined and the tasks that can accom- 
plish these objectives within a 2-year effort at level funding are out- 
lined in detail. 


40185 (NUREG/CR—3804-Vol.1) Physics of reactor 
safety. Quarterly report, January-March 1984, (Argonne Na- 
tional Lab., IL (USA)). May 1984. Contract W-31-109- 
ENG-38. 30p. (ANL—84-35-Vol.1). NTIS, PC A03/MF 
A01 - GPO; GPO Dep. Order Number DE84014491. 

This quarterly progress report summarizes work done during 
the months of January-March 1984 in Argonne National 
Laboratory’s Applied Physics and Components Technology Divi- 
sions for the Division of Reactor Sfatey Research of the US Nucle- 
ar Regulatory Commission. The work in the Applied Physics Divi- 
sion includes reports on reactor safety modeling and assessment by 
members of the Reactor Safety Appraisals Section. Work on reac- 
tor core thermal-hydraulics is performed in ANL’s Components 
Technology Division, emphasizing 3-dimensional code development 
for LMFBR accidents under natural convection conditions. 
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40186 (NUREG/CR—3810-Vol.1) Reactor safety re- 
search programs. Quarterly report, January-March 1984, Vol. 
1, Edler, S.K. (ed.). (Pacific Northwest Lab., Richland, WA 
(USA)). Jun 1984. Contract AC06-76RL01830. 27p. (PNL— 
5106-1). NTIS, PC A03/MF AOl1 - GPO $3.75; GPO Dep. 
Order Number DE84015026. 

This document summarizes work performed by Pacific 
Northwest Laboratory from January 1 through March 31, 1984, for 
the Division of Accident Evaluation and the Division of Engineer- 
ing Technology, US Nuclear Regulatory Commission. Results from 
an instrumented fuel assembly irradiation program being performed 
at Halden, Norway, are reported. Accelerated pellet-cladding inter- 
action modeling is being conducted to predict the probability of 
fuel rod failure under normal operating conditions. Experimental 
data on analytical models are being provided to aid in decision 
making regarding pipe-to-pipe impacts following postulated breaks 
in high-energy fluid system piping. Fuel assemblies and analytical 
support are being provided for experimental programs at the Power 
Burst Facility, Idaho National Engineering Laboratory, Idaho 
Falls, Idaho. High-temperature materials property tests are being 
conducted to provide data on severe core damage fuel behavior. 
Thermal-hydraulic models are being developed to provide better 
digital codes to compute the behavior of full-scale reactor systems 
under postulated accident conditions. Severe fuel damage accident 
tests are being conducted at the NRU reactor, Chalk River, 


on the residual heat removal system. Tzanos, C.P.; 

W.A. (Argonne National Lab., IL (USA)). Aug 1984. Con- 
tract W-31-109-ENG-38. 139p. ane _—— PC 
A07/MF A0O1 - GPO. Order Number T1840164 

Portions are illegible in microfiche products. 

Objective of this study was to identify and evaluate the 
major safety risk parameters of typical reactor safety systems for 
use in developing a reliability program. This effort was part of a 
larger research project aiming to evaluate the feasibility and effec- 
tiveness of introducing elements of proven reliability programs 
from other high technology industries into the nuclear industry. As 
a reference safety system, the Residual Heat Removal (RHR) 
system of a Boiling Water Reactor (BWR) was selected. A scoping 
evaluation was also made for a BWR reactor protection system 
(RPS). Plant information, existing PRA and other relevant analyses, 
as well as Licensee Event Reports were used as base material for 
this study. The results of this evaluation indicate that: (1) recovery 
of faults can have a very significant impact on the reliability re- 
quirements, (2) there exists an obvious need for an adequate reliabil- 
ity data base, (3) reliability analyses must be supported by detailed 
analyses of the plant’s response to accident sequences, and (4) the 
development of effective emergency operating instructions and 
proper operator training must be one of the major elements of a 
Reliability Program. 


40188 (PNL-SA—12252) Reliability analysis of contain- 
ment isolation systems. Pelto, P.J.; Counts, C.A. (Pacific 
Northwest Lab., Richland, WA (USA)). Jun 1984. Contract 
AC06-76RL01830. 16p. (CONF-8406124—12). NTIS, PC 
A02/MF A01; GPO Dep. Order Number DE84015514. 

From 2. workshop on containment integrity; Washington, 
DC, USA (13 Jun 1984). 

The Pacific Northwest Laboratory (PNL) is reviewing avail- 
able information on containment systems design, operating experi- 
ence, and related research as part of a project being conducted by 
the Division of Systems Integration, US Nuclear Regulatory Com- 
mission. The basic objective of this work is to collect and consoli- 
date data relevant to assessing the functional performance of con- 
tainment isolation systems and to use this data to the extent possible 
to characterize containment isolation system reliability for selected 
reference designs. This paper summarizes the results from initial ef- 
forts which focused on collection of data from available documents 
and briefly describes detailed review and analysis efforts which 
commenced recently. 5 references. 
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40189 (SAND—84-1538C) Containment Integrity Re- 
search von Riesemann, W.A.; Blejwas, T.E. 
(Sandia National Labs., Albuquerque, NM (USA)). 20 Jul 
1984. Contract AC04-76DP00789. 13p. (CONF-840763—1). 
NTIS, PC A02/MF AO1; 1; GPO Dep. Order Number 
DE84015249. 

From MITI-USNRC seismic information exchange meeting; 
Palo Alto, CA, USA (18 Jul 1984). 

Portions are illegible in microfiche products. 

The present experimental effort is the static internal pressur- 
ization of models of steel containment structures. The first set of 
models are about 1/32 the size of hybrid-steel containments. A test 
of a check-out model has been completed and tests of three differ- 
ent model configurations has also been conducted. Testing of a 
large steel model (about 1/8 of full size) will complete the static 
pressure experiments with steel models. Analysis of the models is 
paralleling the experimental effort. Static internal pressurization of 
reinforced concrete models is being planned for mid-1986. An as- 
sessment of state-of-the-art methods for analyzing reinforced con- 
crete containments is underway. The experiments will provide nec- 
essary data for qualification of analytical methods. The Contain- 
ment Integrity Program is being coordinated with other NRC pro- 
grams on potential leakage of penetrations in containments. The re- 
sults from all of the programs should provide a basis for predicting 
the structural and leakage behavior of containments during temper- 
ature and internal pressure loadings. 


40190 (SAND—84-1566C) Evaluation of limited scope 
probabilistic risk assessments. Hatch, S.W.; Carlson, D.D. 
(Sandia National Labs., Albuquerque, NM (USA)). 28 Feb 
1984. Contract AC04-76DP00789. 5p. (CONF-840295—1). 
NTIS, PC A02/MF A0l; GPO Dep. Order Number 
DE84015251. 

From ANS/ENS topical meeting on probabilistic safety 
methods and applications; San Francisco, CA, USA (24 Feb 1984). 

As the field of probabilistic risk assessment (PRA) has ma- 
tured, the trend has been toward larger and more expensive studies. 
A state-of-the-art PRA now includes complex reactor system 
models; sophisticated quantification methods; and detailed analyses 
of human errors, dependent failures, and external events. For many 
applications, however, such full-scope assessments may not be cost 
effective. Sandia National Laboratories has evaluated how the 
scope of probabilistic risk assessments might be reduced when the 
primary desire is to develop insights into the risk-significant aspects 
of nuclear reactor design. 


40191 (SKI-B—11-81) Systematic evaluation program. 
Status report and initial evaluation. (Statens Kaernkraftsin- 
spektion, Stockholm (Sweden)). Jun 1983. 126p. NTIS (US 


Sales Only), 
DE84703078. 

Prepared by MHB Technical Associates 1723 Hamilton 
Avenue San Jose, Califonia 95125. 

The MHB Ongoing Systematic Evaluation Program (SEP) 
Assessment Study was initiated by the Swedish Nuclear Power In- 
spectorate (SKI) in 1980. This MHB report is a status report and 
initial evaluation of SEP. The methodology and results of SEP are 
disscused with particular emphasis on the first two SEP plant re- 
views - the Palisades and R.E. Ginna nuclear power plants. The 
comments of cognizant persons in the NRC and the ACRS, as well 
as private consultants, are included herein. MHBs major findings 
are as follows: The SEP plant review methodology was acceptable 
to the NRC Commissioners, the ACRS, and the NRC Staffs con- 
sultants who evaluated the first two SEP plant reviews. A concern 
raised by all who commented on SEP was the absence of Three 
Mile Island Action Plan Items and Unresolved Safety Issues from 
current SEP reviews. The SEP reviews of the Palisades and R.E. 
Ginna plants concluded that the two plant designs were adequate 
with respect to a majority of safety topics. Several topics remain 
unresolved in both the Palisades and R.E. Ginna SEP reviews. In 
the case of the Ginna plant, several related topics have been 
grouped together in a major structural reevaluation study. In gener- 
al, due to the number of unresolved and excluded topics, SEP has 
not at this time produced a plant safety evaluation which can be 
considered complete and integrated. 
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40192 (SKI-B—57-80) Swedish analyses of NEA/CSNI 
benchmark problems for criticality codes. Part 1. PWR fuel 
assemblies, transport and storage. Mennerdahl, D. (Statens 
Kaernkraftsinspektion, Stockholm (Sweden)). Jun 1983. 32p. 
(EMS/NC—2). NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE84703088. 

The report describes the Swedish participation in a working 
group created by the committee on the Safety of Nuclear Installa- 
tions. The purpose of the working group was: i) to compare com- 
puter codes used for criticality safety analysis to transport packages 
designed for irradiated light water reactor (LWR) fuel. ii) to dem- 
onstrate the general value of international comparitants of methods 
used in safety assessments of the nuclear fuel cycle. The Swedish 
calculations were based on standard methods. This means that the 
number of neutron histories in Monte Carlo calculations were kept 
at the standard level. The Benchmark problems selected by the 
working group are suitable for validation of computer methods 
used to analyse the criticality safety by pressurized water reactor 
(PWR) fuel transport and storage. It was found that Monte Carlo 
theory as well as the combined use of transport and diffusion 
theory gave acceptable results. The participation in the working 
group has given Sweden a better understanding both of our own 
methods and of those used by other countries. The comparison of 
results in the working group has demonstrated the possible influ- 
ence of human error on safety assesments. 


40193 (SRD-R—267) Spray removal of fission products 
in PWR containments. Grist, D.R. (UKAEA Safety and Re- 
liability Directorate, Culcheth). Nov 1982. 61p. NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE84702365. 

Models and parameters for assessing the rate and extent of 
removal of various fission product species are described. A range of 
droplet sizes and of spray additive options is considered and remov- 
al of vapour phase inorganic iodine species, of organic iodides and 
of aerosols containing fission products is discussed. Aerosol remov- 
al is assessed in terms of contributing removal mechanisms and the 
removal rate modelled as a function of the radius of the aerosol 
particulate species. 


40194 (SV-FUD—1-16) Transient analysis program 
TRAC-SP1, models and applicable examples. Almberger, J. 
(Statens Vattenfallsverk, Vaellingby (Sweden)). Jun 1983. 
40p. (In Swedish). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE84702366. 

The analysis is applicable to PWR stations and it includes 
models of the core, of coolant loops, turbine and feedwater cycles 
and of reactor safety systems. The program is based on the VS ver- 
sion, PFI and is subsequently supplemented. The report includes a 
description of available physical models and systems. The program 
is ready for applications to FSAR transients and to tramients initiat- 
ed by control system shortcomings. 


40195 (UCRL—52000-84-6, pp 1-11) Earthquake-hazard 
analysis for nuclear power plants. Jun 1984. NTIS, PC A03/ 
MF AOl1. Order Number DE84014465. 

In Energy and technology review. 

Studies have shown that strong shaking from an earthquake 
can pose serious hazards to components such as coolant loops, 
valves, and pumps that are critical to the safe operation of a nucle- 
ar power plant. The potential effects of an earthquake are thus an 
important set of considerations in siting, designing, and building 
such a plant. Assessing the seismic hazard at existing sites also is 
essential since it assures appropriate regulations for earthquake 
safety at operating plants. We are using a probabilistic approach 
with unique features to develop estimates of the seismic hazard at 
nine older plants in the northeastern United States. 


40196 (UCRL—52000-84-6, pp 12-25) Reactor-coolant 
piping: realistic failure assessment. Jun 1984. NTIS, PC 
A03/MF AO1. Order Number DE84014465. 

In Energy and technology review. 

Probabilistic analysis of the factors that can lead to failure of 
reactor-coolant piping have been made, with special emphasis on 
the possible role of seismic stresses. Results suggest that current 
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Nuclear Regulatory Commission (NRC) regulations, which man- 
date that designs allow for a simultaneous earthquake and double- 
ended guillotine pipe break, are overly severe. Our findings indicate 
that the contribution of earthquake stresses to the frequency of pipe 
breaks caused by crack growth and the likelihood that a pipe will 
crack apart without first leaking detectably are both negligible. Re- 
vised NRC guidelines taking these findings into account would 
produce substantial savings without compromising plant safety. 


40197 (UCRL—52000-84-6, pp 26-36) Human factors in 
reactor facility design. Jun 1984. NTIS, PC A03/MF AOl1. 
Order Number DE84014465. 

In Energy and technology review. 

Our Nuclear Systems Safety Program is helping the Nuclear 
Regulatory Commission (NRC) and the US Department of Energy 
(DOE) in their efforts to improve reactor safety by supplying tech- 
nical information on human-factors engineering, including ways to 
alleviate operator stress and reduce operator errors through enlight- 
ened control-room design. Human-factors engineering covers such 
topics as the proper placement of displays and controls to avoid op- 
erator errors and the provision of enough space around equipment 
for ease of maintenance. We are evaluating the detailed control- 
room design reviews that the NRC requires of licensees to identify 
and correct design discrepancies that could lead to accidents or 
interfere with effective management. 


40198 (UCRL—89959) Containment integrity of SEP 
plants under combined loads. Lo, T.; Nelson, T.A.; Chen, 
P.Y.; Persinko, D.; Grimes, C. (Lawrence Livermore Na- 
tional Lab., CA (USA); Nuclear Regulatory Commission, 
Washington, DC (USA)). Jun 1984. Contract W-7405-ENG- 
48. 16p. (CONF-840913—5). NTIS, PC A02/MF AOI; 1; 
GPO Dep. Order Number DE84013952. 

From Conference on structural engineering in operating nu- 
clear facilities; Raleigh, NC, USA (10 Sep 1984). 

Portions are illegible in microfiche products. 

Because the containment structure is the last barrier against 
the release of radioactivity, an assessment was undertaken to identi- 
fy the design weaknesses and estimate the margins of safety for the 
SEP containments under the postulated, combined loading condi- 
tions of a safe shutdown earthquake (SSE) and a design basis acci- 
dent (DBA). The design basis accident is either a loss-of-coolant ac- 
cident (LOCA) or a main steam line break (MSLB). The contain- 
ment designs analyzed consisted of three inverted light-bulb shaped 
drywells used in boiling water reactor (BWR) systems, and three 
steel-lined concrete containments and a spherical steel shell used in 
pressurized water reactor (PWR) systems. These designs cover a 
majority of the containment types used in domestic operating 
plants. The results indicate that five of the seven designs are ade- 
quate even under current design standards. For the remaining two 
designs, the possible design weaknesses identified were buckling of 
the spherical steel shell and over-stress in both the radial and tan- 
gential directions in one of the concrete containments near its base. 


40199 Steam generator behavior during loss-of-feedwater 
and loss-of-offsite-power ATWS experiments in LOFT. Koi- 
zumi, Y.; Behling, S.R.; Grush, W.H. (EG & G Idaho, Inc., 
Idaho Falls, Idaho). American Society of Mechanical Engi- 
neers, [Paper]; 83-WA/NE-3: 9(Nov 1983). (CONF-831111— 
). 


From ASME winter annual meeting; Boston, MA, USA (13 
Nov 1983). 

Two Anticipated Transient Without Scram (ATWS) experi- 
ments, L9-3 and L9-4, were conducted in the Loss-of-Fluid Test 
(LOFT) facility. The LOFT facility is a volumetrically scaled (1/ 
44) pressurized water reactor (PWR) system with a nuclear core 
and is designed for integral loss-of-coolant accident/emergency 
core cooling experiments. Experiment L9-3 simulated a loss-of-feed- 
water ATWS in a commercial PWR; Experiment L9-4 simulated a 
loss-of-offsite-power ATWS. The system transient behavior in each 
experiment was dominated by interaction between the primary-to- 
secondary heat removal rate in the steam generator and by reactor 
kinetics in the core. Comparisons of RELAPS/MOD1 calculational 
results to the measured test data show that the degradation of the 
primary-to-secondary heat transfer and the transient response of the 
primary coolant system in both experiments were calculated well. 
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40200 The influence of liquid holdup in steam generator 
U-tubes on small break loca severity. Leonard, M.T.; John- 
son, G.W.; Perryman, J.L. (EG & G Idaho, Inc., Idaho 
Falls, Idaho). American Society of Mechanical Engineers, 
[Paper]; 83-WA/NE-2: 7(Nov 1983). (CONF-831111—). 

From ASME winter annual meeting; Boston, MA, USA (13 
Nov 1983). 

The severity of small cold leg break loss-of-coolant accidents 
has been shown to be influenced by liquid holdup in steam genera- 
tor U-tubes during pump suction loop seal formation in two experi- 
ments performed in the Semiscale Mod-2A facility. The core cool- 
ant level can be depressed lower than previously thought possible 
due to a positive hydrostatic head across the steam generators 
caused by delayed drainage of liquid from the upflow side of the U- 
tubes. The significance of a lower core coolant level depression is 
the potential for a more severe temperature excursion occurring 
during the coolant boiloff phase subsequent to loop seal clearing 
and prior to accumulator injection. Presented in this paper are the 
experimental data analysis and supporting computer code calcula- 
tions that led to these conclusions. 


40201 TRAC-BD1 analysis of a small break test in the 
ROSA-III facility. Dallman, RJ. (EG & G Idaho, Inc., 
Idaho Falls, ID). American Society of Mechanical Engineers, 
[Paper]; 83-WA/HT-17: 6(Nov 1983). (CONF-831111—). 

From ASME winter annual meeting; Boston, MA, USA (13 
Nov 1983). 

A best-estimate, TRAC-BD1 computer simulation and subse- 
quent code/data comparison was conducted for Run 912 of the 
ROSA-III small break LOCA test series. Run 912 is a simulated 
5% split break in the recirculation piping, assuming failure of the 
high pressure core spray. The Organization for Economic Coopera- 
tion and Development designated this test as International Standard 
Problem 12. One objective of this work was to provide results for 
the United States Nuclear Regulatory Commission's participation in 
International Standard Problem 12. This work also serves a second 
objective through its applicability to the Nuclear Regulatory 
Commission's code assessment objectives. Results from the code- 
calculated behavior, with comparisons to the experimental data, are 
presented. These results indicate that TRAC-BD1 gave reasonable 
results over a wide range of conditions typically encountered with 
small break LOCAs. 
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40202 (DOE/OR/90337—1) Analytical study of the ther- 
mal and fluid mechanical aspects of compressed air energy 
storage systems. Final report. Schwartz, S.H.; Hardy, J.E.; 
Marinacci, D.J.; Mehta, K.H.; Piparia, J.; Padgett, L.R. 
(West Virginia Univ., Morgantown (USA). Engineering Ex- 
periment Station). Jun 1978. Contract AS05-760R90337. 
212p. NTIS, PC Al0/MF AOl; 1; GPO Dep. Order 
Number DE84015618. 

Portions are illegible in microfiche products. 

A thermodynamic analysis of a fuel-fired, constant mass flow 
rate Compressed Air Energy Storage (CAES) system employing a 
compressor train utilizing one intercooler and a reheated turbine 
train with compressed air storage in a fixed volume storage cavity 
has been developed. The following three models have been devel- 
oped using the same basic component arrangement: the base CAES 
system, the recuperator CAES system, and the pebble bed thermal 
energy storage CAES system. A completely self-contained Fortran 
IV computer program was written to analyze these three models. 
The details for operating this program are documented. An optimi- 
zation analysis was performed on the base and recuperator CAES 
systems to find the set of operating conditions for each that pro- 
duces the maximum overall CAES cycle efficiency. A parametric 
study was also performed to establish the sensitivity of the overall 
cycle efficiency to the various operating conditions of the CAES 
system. 
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40203 (PNL-SA—12023) Dynamic and other secondary 
benefits of compressed air energy storage. Allen, R.D.; Do- 
herty, T.J. (Pacific Northwest Lab., Richland, WA (USA)). 
May 1984. Contract AC06-76RL01830. 6p. (CONF- 
840515—2). NTIS, PC A02/MF A0l1; 1; GPO Dep. Order 
Number DE84015571. 

From International symposium and workshop on dynamic 
duties of energy storage plants; Boston, MA, USA (7 May 1984). 

Portions are illegible in microfiche products. 

Dynamic benefits of compressed air energy storage include 
load following, voltage regulation, provision for emergency power, 
and spinning reserve. Other secondary benefits include environmen- 
tal acceptability and economic feasibility within the spectrum of po- 
tential energy storage methods. Geologic reservoir candidates are 
salt cavities, hard rock caverns and water-bearing permeable forma- 
tions occurring as structural traps; the compatibility of solution- 
mined salt cavities with desired dynamic benefits is illustrated by 
positive results at Huntorf, West Germany. Air injection into and 
withdrawal from an aquifer has been conducted successfully at 
Pittsfield, Illinois. Environmental impacts are believed to be less im- 
portant than corresponding impacts in rival storage technologies. 
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REFER ALSO TO CITATION(S) 40362, 40363 


40204 (EPRI-EM—3159-SR, pp P1.1-P1.17) Guidelines 
for thermal storage workshops. Hausz, W.; Berkowitz, B.J. 
(Eco-Energy Associates, Santa Barbara, CA). Jul 1983. 
NTIS, PC A17/MF AOl1. Order Number 1183902534. 
(CONF-830142—; CONF-830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

It is the intent of this paper to provide a common base of 
understanding of the concerns and factors that are relevant to all 
the concepts to be presented and discussed at the workshops. The 
purpose of thermal energy storage for electricity load management 
at the residential and commercial user level is to reduce electric 
utility peak loads, and thereby permit deferring additions of genera- 
tion and transmission equipment, improve the capacity factor of the 
lowest cost base-load sources, improve the overall load factor, and 
reduce the need for high-cost fuels in peaking equipment. Two ap- 
proaches are load leveling and load shifting. With load leveling, 
enough storage is provided to reduce the daily peak loads to the 
average load. With load shifting, storage may completely replace 
the electricity needs for peak hours by increasing consumption suf- 
ficiently in off-peak hours. The overall effects are similar except 
that one load-shifting installation will have the impact of several 
load-leveling installations. 


40205 (EPRI-EM—3159-SR, pp P3.1-P3.5) Survey of 
advanced thermal storage techniques for building applications. 
Gyuk, I. (Univ. of Wisconsin, Milwaukee). Jul 1983. NTIS, 
PC A17/MF AOl. Order Number TI83902534. (CONF- 
830142—; CONF-830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

A number of thermal energy storage schemes under consid- 
eration in the United States, Canada, and Europe are briefly dis- 
cussed. Research programs in the areas of sensible and latent heat 
storage are noted with some emphasis on materials research. 
Sources of commercially available devices are mentioned. 


40206 (EPRI-EM—3159-SR, pp P7.1-P7.9) Daily Ther- 
mal Energy Storage: Canadian experience. Seth, D.S.; Leduc, 
R.G. (Public Works of Canada, Ottawa, Ontario). Jul 1983. 
NTIS, PC A17/MF AOl. Order Number 1183902534. 
(CONF-830142—; CONF-830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

This paper identifies some of the problems associated with 
the early growth of Daily Thermal Energy Storage (DTES) Sys- 
tems. From these problems, especially the ones concerning the Ca- 
nadian experience, a discussion on needed improvements is ad- 
dressed. Various means of achieving these improvements including 
performance monitoring are suggested. In addition, performance 


monitoring can be employed to generate technical data to assist in 
the determination of: (a) relationship of storage volume to total 
building load; (b) relationship of storage volume to useable floor 
area; (c) relationship of storage volume to refrigeration or boiler ca- 
pacity; (d) relationship of partial storage volume to building load. 


40207 (EPRI-EM—3159-SR, pp P8.1-P8.26) Survey of 
alternative materials for electric resistance heat storage. 
Guyer, E.C.; Brownell, D.L. (Dynatech R/D Co., Cam- 
bridge, MA). Jul 1983. NTIS, PC A17/MF A0Ol. Order 
Number T183902534. (CONF-830142—; CONF-830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

This paper addresses the potential for achieving reduced 
cost, off-peak electric resistance heating through the use of alterna- 
tive heat storage materials. The Beneral approach which has been 
employed is that of considering the potential performance and costs 
of complete heat storage appliances including storage media, insula- 
tion, cabinet, heating and heat removal elements, and controls. 
Comparison is made to the cost and performance of the several 
commercial ceramic heat storage units. Consideration has been lim- 
ited to materials and system concepts for unitary-type thermal 
energy storage devices. In this paper, the performance requirements 
for off-peak electric resistance heat storage media and the basic 
design tradeoffs among size, operating temperature, and energy 
storage density are reviewed. The feasibilities of a wide range of 
materials are evaluated in light of identified performance require- 
ments and design factors. 


40208 (EPRI-EM—3159-SR, pp P9.1-P9.9) Opportuni- 
ties and challenges suggested by performance tests of electri- 
cally charged thermal energy storage units. Schoenhals, R.J. 
(Purdue Univ., West Lafayette, IN). Jul 1983. NTIS, PC 
A17/MF AOl. Order Number 1183902534. (CONF- 
830142—; CONF-830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

Test apparatus and procedures for performance evaluation of 
electrically charged thermal energy storage (TES) units have been 
studied, initially under sponsorship of Argonne National Laborato- 
ry, and more recently under sponsorship of Oak Ridge National 
Laboratory. The project was performed in conjunction with devel- 
opment of ASHRAE Standard 94.2. The earlier project results re- 
lated to evaluation, and validation of test procedures were used in 
establishing the Standard itself. More recent project activities have 
involved application of the Standard, together with the available 
laboratory apparatus, to evaluate the performance of TES units 
when incorporating different energy storage materials. These test 
results indicate some significant opportunities and challenges. 


40209 (EPRI-EM—3159-SR, pp P10.1-P10.6) Electrical 
PI 


thermal storage, 1983. Lawson, J. Corp., Johnson City, 
TN). Jul 1983. NTIS, PC A17/MF AOl. Order Number 
1183902534. (CONF-830142—; CONF-830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

Since 1976 the TPI Corporation has been involved in the 
design, manufacture, and sales of electrical thermal storage devices 
consisting of commercial and residential furnaces as well as incre- 
mental dynamic room units. Within the manufacture and sales, four 
interrelated problems were found to be of utmost importance to the 
success or failure of these products: (1) type and production cost of 
insulation which encapsulates the storage core; (2) production of ol- 
ivine brick; (3) load-leveling control systems; and (4) volume of 
production as it impacts manufacturing efficiency and cost. 


40210 (EPRI-EM—3159-SR, pp P11.1-P11.7) Commer- 
cialization of electric storage heating. deGrasse, R.V. (Con- 
trol Electric Corp., Burlington, VT). Jul 1983. NTIS, PC 
A17/MF AOl. Order Number 1183902534. (CONF- 
830142—; CONF-830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

Time-of-Use (TOU) and time-of-day (TOD) rates of different 
types are now being offered to residential and commercial custom- 
ers by a rapidly growing number of electric utilities across the 
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country. According to the results of an Edison Electric Institute 
survey, utilities in nearly all 50 states have TOU rates in effect or 
filed with their respective utility commissions. TOU rates represent 
a significant change in electricity pricing and will have an impor- 
tant effect on how future utility customers use electricity. This 
paper presents the views and experience of a manufacturer of elec- 
tric storage heating and load control systems who has been design- 
ing, manufacturing, and marketing storage heating equipment for 
use under TOU rates since these rates were first offered by a major 
utility in 1974. 


40211 (EPRI-EM—3159-SR, pp P12.1-P12.5) Unfired 
Washington olivine heat storage media. Whittemore, O.J. 
(Univ. of Washington, Seattle). Jul 1983. NTIS, PC A17/ 
MF AOl. Order Number 1183902534. (CONF-830142—; 
CONF-830122—). Contract W-7405-ENG-26. 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

An unfired heat-storage refractory has developed from 
Washington olivine bonded with sodium polyphosphate (or sodium 
hexametaphosphate). This refractory is significantly denser than oli- 
vine brick now being used in heat storage and the increased density 
results in greater heat storage. The additional cost of from 10 to 30 
cents per 20 pound brick for 1 to 3% of sodium phosphate is more 
than offset by the estimated firing cost of 50 cents per brick. Also, 
the capital outlay for a kiln is avoided. Preliminary tests in a com- 
mercial off-peak furnace have confirmed the higher heat storage. 
Long-term life tests have not yet been conducted. 


40212 (EPRI-EM—3159-SR, pp P13.1-P13.12) Crushed 
rock for residential and commercial thermal energy storage 
furnaces. Marksberry, C.L. (FluiDyne Engineering Corp., 
Minneapolis, MN). Jul 1983. NTIS, PC A17/MF AO1. 
Order Number 1183902534. (CONF-830142—; CONF- 
830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

FluiDyne is currently under contract to EPRI to investigate 
thermal energy storage (TES) furnace designs using Dresser basalt 
and other suitable rocks as the storage media. The purpose of the 
project is to determine if significant cost reductions can be made 
including: (1) using crushed rock ($10/ton) as a substitute for cored 
brick; (2) cost optimizing size, performance, and configuration of 
the rock pebble bed; and (3) other design and installation changes. 
The emphasis in this work is on residential sized units. However, 
cost reductions are expected to be proportionately higher in larger 
units (for commercial and industrial applications) because the influ- 
ence of media cost on total unit cost is higher in larger units. 


40213 (EPRI-EM—3159-SR, pp P14.1-P14.9) Hot water 
thermal storage shifts demand off-peak year round with 
energy-integrated systems design. Meckler, G. (Haines Lund- 
berg Waehler, New York, NY). Jul 1983. NTIS, PC A17/ 
MF AOl. Order Number T183902534. (CONF-830142—; 
CONF-830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

This paper describes two applications of hot water thermal 
storage used to shift electric utility demand to off-peak hours. The 
first is an experimental residential retrofit where a monitoring pro- 
gram has been under way for over a year. The results of that pro- 
gram are reported, including metered data on the seasonal and on/ 
off-peak demand profile, as well as comparative data on billings 
based on before-and-after rates (standard versus time-of-day). With 
thermal storage the day/night demand distribution was shifted from 
50/50 before the retrofit to 20/80 (in winter) after the retrofit. Sav- 
ings in utility billings were 24% in winter, 12% in summer, and 
21% on an annual basis. Based on that research, extensive modeling 
was done to develop an energy-integrated systems design approach 
that would: (1) improve the overall thermodynamic efficiency of 
building designs incorporating thermal storage; and (2) utilize the 
hot water storage to achieve substantial savings throughout the 
year, not just in winter. The results of the development work are 
demonstrated in the commercial application described in this paper, 
which uses hot water storage, unitary heat pumps and (in one oper- 
ating mode) resistance heating in the summer cooling process as 
well as for winter heating. 
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40214 (EPRI-EM—3159-SR, pp P15.1-P15.5) Phase 
change and thermochemical storage for resistance heating. 
Swet, C.J. Jul 1983. NTIS, PC Ai7/MF AOl. Order 
Number T183902534. (CONF-830142—; CONF-830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

In an attempt to better the economics of thermal energy 
storage for resistance heating, pertinent properties of three repre- 
sentative nonhydrated phase change materials are compared with 
those of olivine and sodium thiosulfate pentahydrate, and relative 
merits are discussed. In addition, the possibility is discussed of im- 
proving the economics of resistance heating by using thermochemi- 
cal (intermittent sorption heat pumping) storage instead of sensible 
or latent heat storage thereby providing a coefficient of perform- 
ance that would reduce both kWh consumption and kW demand. 


40215 (EPRI-EM—3159-SR, pp P16.1-P16.4) Domestic 
air-heating system phase change materials ame 
energy storage. Bjoerk, C.O.; Karlsson, B.G. (Linkoepin 

Inst. of Tech., Sweden). Jul 1983. NTIS, PC AI7/MF AO! AOL 
Order Number 1183902534. (CONF-830142—; CONF- 
830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

As electricity rates are increasing and time-of-use rates will 
be introduced in Sweden to reduce winter peak demand, combined 
heating systems will become profitable. Providing high flexibility, 
these systems make it possible to change heating source to minimize 
running costs. This report describes the function of a combined 
system including a phase change material energy storage device 
and the advantages of the system. 


40216 Cae cane a pp P17.1-P17.7) Research 
areas for thermal storage. MacCracken, C.D. 
(Calmac Mfg. Corp., Saeenh NJ). Jul 1983. NTIS, PC 
A17/MF A0Ol. Order Number 1183902534. (CONF- 
830142—; CONF-830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

The value of anhydrous sodium sulfate as a heat storage ma- 
terial is discussed. It costs less than magnesite or olivine and holds 
25% more heat per unit volume. Research is needed to develop the 
compaction/binder process to provide mechanical stability. More 
research is needed on the development of phase change materials 
for off-peak hydronic heating with fusion temperatures around 
190°F that are lower in cost, easier to handle and less subject to 
dehydration problems than presently available materials. Various 
configurations are discussed for improving residential size air condi- 
tioning units with thermal energy storage retrofits. 


land, “MD. Tul 1983. NTIS, "PC A17/MF AOl. 
Number T183902534. (CONF- -830142—; CONF-830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

The use of salt hydrates for heat storage has been hindered 
by incongruent melting, a property of most hydrates which causes 
phase segregation during heat storage (melting) and withdrawal 
(freezing). Now, salt hydrate phase change materials (PCMs) have 
been developed, and are available commercially, which do not sep- 
arate during phase change. Four of these materials are promising 
for off-peak heating applications: (1) 243°F (117°C) melting point 
(m.p.) PCM based on MgCk . 6H2O, magnesium chloride hexahy- 
drate; (2) 192°F (89°C) m.p. PCM based on Mg(NOs) . 6H2O, 
magnesium nitrate hexahydrate; (3) 136°F (58°C) m.p. PCM based 
on the eutectic of MgCl . 6H2:O and Mg(NOs): . 6H2O; and (4) 
81°F (27°C) m.p. PCM based on CaCl, . 6H2O, calcium chloride 
hexahydrate. Each of these materials contains a nucleating additive 
to suppress supercooling, and none requires a thickener or gellant. 
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40218 (EPRI-EM—3159-SR, pp P19.1-P19.10) Organic 
polyols: solid-state phase change materials for thermal energy 
storage. Benson, D.K. Jul 1983. NTIS, PC A17/MF AOI. 
Order Number 1183902534. (CONF-830142—; CONF- 
830122—). Contract AC02-77CH00178. 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

An homologous series of organic polyols based on pentae- 
rythritol (C;Hi20,) and including pentaglycerine (CsHi203) and 
neopentyl-glycol (C;Hi2O2) have been found to have potential for 
thermal energy storage at temperatures from below 25°C up to 
188°C. These materials are unusual in two respects. They revers- 
ibly absorb large amounts of thermal energy during solid-state 
transformations at temperatures well below their melting tempera- 
tures, and these transformation temperatures may be adjusted over 
a wide range by selecting the compositions of solid-solution mix- 
tures of the polyols. Binary solid-solutions of the three polyols have 
been systematically characterized. Temperatures and enthalpies of 
transformation, and specific heats over potential ranges of use have 
been measured. The enthalpies of transformation range from about 
20 up to 70 calories per gram depending on the composition of the 
mixture. The stability of the solid-solutions during thermal cycling 
has been examined in a preliminary fashion with no evidence of 
degradation. Undercooling of the exothermic solid-state transforma- 
tion can be controlled by dispersing powdered graphite in the 
phase change material. 


40219 (EPRI-EM—3159-SR, pp P20.1-P20.5) Thermal 
storage utilizing off-peak electro-thermal charging of phase 
change materials. Barlow, D.W. (OEM Products, Inc., Plant 
City, FL). Jul 1983. NTIS, PC A17/MF AOl. Order 
Number T183902534. (CONF-830142—; CONF-830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

Phase change materials (PCM’s) which are gelled and encap- 
sulated in various containers, while susceptible to good thermai re- 
charge, have poor thermal discharge due to the formation of low 
conductivity crystalline structures which grow inwardly from the 
container’s surface. Described is a system in which Glauber’s salt is 
agitated with common mineral oil causing small crystals to form as 
loose sludge rather than as a solid mass. The potential of various 
salts as phase change materials is also discussed. 


40220 (EPRI-EM—3159-SR, pp P21.1-P21.20) Thermal 
energy storage in cross-linked pellets of high-density polyeth- 
ylene. Salyer, 1.0.; Davison, J.E. (Univ. of Dayton Re- 
search Inst., OH). Jul 1983. NTIS, PC A17/MF AOl1. Order 
Number T183902534. (CONF-830142—; CONF-830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

In research sponsored by the Department of Energy, a poly- 
meric phase-change material for thermal-energy storage (TES) was 
developed that has all the basic properties required for home heat- 
ing and cooling (via absorption air conditioning), and is nearly 
ready for commercial application. This TES material is lightly 
cross-linked pellets of high-density polyethylene (HDPE), that has 
a melting point of ~ 271°F which is in the center of the 248 to 
284°F range, that is most suited for efficient operation of absorp- 
tion air-conditioning units. HDPE has a high initial heat of fusion 
(up to 100 Btu/lb), and melts and freezes congruently. The cross- 
linked HDPE pellets are thermally form stable, and thus, require no 
separate packaging of the TES material. The cross-linking modifi- 
cation, via electron beam irradiation, is expected to add no more 
than $0.01/lb to the cost of the starting pellets. The HDPE pellets 
are apparently unaffected by the usual heat transfer media, such as 
water and ethylene glycol and mixtures thereof. With further re- 
search and development, it should be possible to obtain a cross- 
linked pellet having 20 to 25% more thermal-energy storage capac- 
ity than the current commercial HDPE material at little increase in 
cost which capacity obviously increases the economic attractive- 
ness of the HDPE-TES system. 


40221 (EPRI-EM—3159-SR, pp P22.1-P22.6) Molten 
salt phase change thermal storage using composite media. 
Petri, R.J.; Marianowski, L.G. (Inst. of Gas Tech., Chicago, 
IL). Jul 1983. NTIS, PC A17/MF AOl. Order Number 
1183902534. (CONF-830142—; CONF-830122—. 
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From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

The advantages of thermal energy storage using phase 
change materials (PCM) are often complicated by problems associ- 
ated with maintaining efficient heat transfer due to the advancing 
solid-liquid interface. Preliminary laboratory results using salts se- 
lected for industrial and solar applications (> 750°F) have shown 
that the heat transfer characteristics of latent heat systems can be 
improved and overall capital costs reduced by employing advanced 
composite media in which the PCM is supported within porous 
particulate (solid) materials. These composites can be in pelletized 
or brick form. Based on these promising results, it appears that this 
concept could be applied to lower temperatures (> 400°F) for on- 
site load-leveling applications. 


40222 (EPRI-EM—3159-SR, pp P24.1-P24.11) Latent 
heat exchange by direct contact vaporization: a new concept 
in energy storage and retrieval. Arrhenius, G.O.; Hitchin, J.; 
Jensen, E.A.; Tsai, A.G. (Univ. of California, San Diego; 
Thermal Energy Storage Inc., San Diego, CA; Univ. of 
Utah, Salt Lake City). Jul 1983. NTIS, PC A17/MF AOl1. 
Order Number 1183902534. (CONF-830142—; CONF- 
830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

Extraction of heat with an immiscible liquid in direct contact 
with a phase change material (PCM) would solve the problem of 
decreasing heat output due to crystal crust formation on heat ex- 
changer surfaces. However, attempts to transfer heat out of a 
system with such a liquid have generally failed. By choosing a 
transfer fluid that vaporizes on contact with the PCM, advantage is 
taken of the much larger heat of vaporization of the fluid instead of 
just its specific heat. By vaporizing the transfer fluid and later con- 
densing it in a conventional heat exchanger, carryover of the PCM 
is eliminated. Internal boiling provides mixing and eliminates the 
need for mechanical stirring devices. A prototype system is de- 
scribed. 


40223 (EPRI-EM—3159-SR, pp P27.1-P27.3) Off-peak 
storage. Hall, L.A. (Carrier Corp., Syracuse, NY). Jul 1983. 
NTIS, PC A17/MF AOl. Order Number 1183902534. 
(CONF-830142—; CONF-830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

The paper briefly discusses the economic aspects and areas 
of needed research in cold storage including: storage media, chiller 
optimization, control strategies, and optimization of refrigeration 
cycle. 


40224 (EPRI-EM—3159-SR, pp P28.1-P28.5) Increasing 
operating efficiency of cool storage systems (Ice). McCannon, 
L.W. (San Diego Gas & Electric Co., CA). Jul 1983. NTIS, 
PC Al17/MF AO1. Order Number TI83902534. (CONF- 
830142—; CONF-830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

With careful system design, component selection and innova- 
tive operating strategies, there is every reason to believe that com- 
mercial ice storage systems can be made to operate at efficiencies 
which approximate conventional air conditioning systems. Since 
most larger commercial conventional systems are chilled water, 
pump energy for chilled water circulation is similar for either ther- 
mal energy storage (TES) or conventional. Therefore, the key to 
comparative operating efficiency is in the refrigeration cycle. For 
ice storage systems to be competitive, they must be recognized as 
refrigeration applications - not air conditioners. 


40225 (EPRI-EM—3159-SR, pp P29.1-P29.3) COLD 
BATTERY approach to cool storage utilizing off-peak elec- 
tro-mechanical ice production. Barlow, D.W. (OEM Prod- 
ucts, Inc., Plant City, FL). Jul 1983. NTIS, PC A17/MF 
A0O1. Order Number T1I83902534. (CONF-830142--; CONF- 
830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 
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Two systems are described. The first is a simple, straightfor- 
ward assemblage of a standard chiller, cold battery ice-building and 
storage system and a suitable number of hydronic coils (air han- 
dlers). The second is physically similar but is designed so that the 
chiller operates in the ice-making mode during non-cooling load 
times and then continues to operate as a standard chiller during the 
cooling load period. Research and testing that yet needs to be done 
to achieve the dual-role operation of the system is identified. 


40226 (EPRI-EM—3159-SR, pp P30.1-P30.2) Ice-build- 
ing: a sticky problem. Hersh, H. (Argonne National Lab., 
IL). Jul 1983. NTIS, PC A1l7/MF A0Oi. Order Number 
TI83902534. (CONF-830142—; CONF-830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

The ultimate practical objective of the research efforts dis- 
cussed is development of spontaneously shedding ice-building ma- 
chines. It is not clear, of course, whether the objective can be 
achieved economically but it is hoped that a basic understanding of 
the underlying phenomenon which limits the performance of many 
cool storage systems, i.e. ice-sticking, can be achievea. 


40227 (EPRI-EM—3159-SR, pp P31.1-P31.4) Ice gen- 
eration by means of innovative heat pipe technology. Gorski, 
A.J. (Argonne National Lab., IL). Jul 1983. NTIS, PC 
A17/MF AOl. Order Number 1183902534. (CONF- 
830142—; CONF-830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

Researchers at Argonne National Laboratory (ANL) have 
been studying the application of freon-based thermosyphon-type 
heat pipes to the production of winter ice for seasonal cooling ap- 
plications. Although directed to seasonal applications, the ANL 
heat pipe efforts may be applicable to cool storage systems charged 
by conventional air conditioners and chillers. By a coupling of both 
conventional and seasonal systems, it may be possible to design a 
hybrid system, utilizing both natural and artificial ice. The results of 
the ANL heat pipe studies are presented, and recommendations 
made to future research directions. 


40228 (EPRI-EM—3159-SR, pp P32.1-P32.3) Phase 
change materials with immiscible fluids for cool storage. 
Swet, C.J. Jul 1983. NTIS, PC A17/MF A0Ol. Order 
Number T183902534. (CONF-830142—; CONF-830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

One way of avoiding the need for phase change materials 
(PCM) encapsulation, expensive heat exchangers, and special addi- 
tives to prevent phase separation is to use direct contact heat ex- 
change between the phase change storage medium and an immisci- 
ble heat transfer/transport fluid such as a sythetic oil. This techni- 
cal approach can be used for either heat storage or cool storage, 
but most of the development has been aimed at solar or offpeak 
space heating applications. A number of difficult technical problems 
have been solved or circumvented, but with considerable sacrifice 
of hoped for simplicity. low cost, and improved performance. 
These problems are less formidable for cool storage, and it appears 
that their solutions, where required, are likely to impose fewer pen- 
alties. An ideal PCM/oil storage system is discussed. The paper 
notes some commercially available applications and suggests a 
simple, presumably inexpensive, configuration for residential cool 
storage. 


40229 (EPRI-EM—3159-SR, pp P33.1-P33.3) Cool stor- 
age phase change materials for off-peak electric power. Lane, 
G.A.; Moses, P.J. (Dow Chemical Co., Midland, MI). Jul 
1983. NTIS, PC A17/MF AOi. Order Number TI83902534. 
(CONF-830142—; CONF-830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

Coolness storage in salt hydrate PCMs has been hampered 
by the tendency of Glauber's salt mixtures to separate during melt- 
ing, even when loaded with thickeners. Now, salt hydrate phase 
change materials (PCMs) have been developed, and are commer- 
cially available, which do not segregate upon repeated phase 
change. Two of these should be of use in cooling systems based on 
off-peak electric power. The first could be employed for hot-side 
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storage for an absorption chiller: 243°F (117°C) melting point 
(m.p.) PCM based on MgCl. . 6H2O, magnesium chloride hexahy- 
drate. The second could be used directly for storage of coolness: 
58°F (14°C) m.p. PCM based on CaCk . 6H2O, calcium chloride 
hexahydrate, and CaBr2 . 6H2O, calcium bromide hexahydrate. 
Both PCMs contain a nucleating additive to suppress supercooling. 
Neither requires a gellant or thickener. 


40230 (EPRI-EM—3159-SR, pp P34.1-P34.9) Use of 
desiccant beds for utility load leveling in summer. Mathipra- 
kasam, B.; Beeson, J.L. (Midwest Research Inst., Kansas 
City, MO). Jul 1983. NTIS, PC A17/MF AOl. Order 
Number T183902534. (CONF-830142—; CONF-830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

The principie of desiccant cooling is extended for storing 
cooling capacity during off-peak hours and utilizing it upon 
demand. In this concept, electric power will be used to drive an 
electrical heat pump during off-peak hours that will produce a low 
grade heat source which will be used to regenerate the desiccant 
bed. During the peak hours, no electric power would be used. The 
desiccant bed can be used to cool and dehumidify the process air to 
the desired levels at any time during the day or night. A desiccant, 
usually silica gel, is packed in a cylindrical bed. The bed resembles 
the shape of a wheel and can be rotated at a predetermined speed. 
For utility load leveling, the speed of rotation would be about 2 
rev/day. The bed is completely enclosed in a sheet metal shell 
fitted with two ducts, a process air duct and a regenerating air 
duct. When the bed is charged (during off-peak hours), the desic- 
cant is regenerated by sending hot air through the regenerating air 
duct. When the bed is discharged, air is dehumidified by sending 
the process air through the process air duct. 


40231 (EPRI-EM—3159-SR, pp P35.1-P35.12) New di- 
rections in research and development on cool storage systems. 
Fraser, M.D. (Science Applications, Inc., McLean, VA). Jul 
1983. NTIS, PC A17/MF AOl1. Order Number T1I83902534. 
(CONF-830142—; CONF-830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

To address some of the perceived problems in cold storage 
technology, this paper makes several suggestions for research and 
development. First, a different storage medium is suggested in the 
form of a solution of partially miscible liquids. A system of such 
liquids has another heat effect, the heat of mixing, which can be 
used for storing chill over and above the sensible heat effect. Such 
a system can also involve partial freezing. Besides the heat of 
mixing, a system of partially miscible liquids should have other 
properties which could improve the performance of cool storage 
systems. This suggestion is aimed at improving sensible heat storage 
systems based on water. It is also suggested that the performance of 
ice-building systems can perhaps be improved through the use of 
technology from water desalination. Technology is available for 
promoting freezing in the bulk of the liquid, for example, rather 
than on the heat-transfer surface in the storage container. Finally, it 
is suggested that the systems analyses be performed to develop op- 
timal designs (based on minimum life-cycle cost) for cool storage 
systems, which to date have apparently been designed according to 
rule-of-thumb guidelines. A systematic optimization study, using for 
example a system optimization methodology developed for integrat- 
ed solar energy systems, could have a number of benefits in the fur- 
ther development of cool storage systems. 


40232 (EUR—8914-EN) Seasonal heat storage in under- 
ground warm water stores. Hansen, K.K.; Hansen, P.N.; 
Ussing, V. (Commission of the European Communities, 
Luxembourg. Directorate-General for Information, Market 
and Innovation). 1984. 84p. Commission of the European 
Communities, Luxembourg. 

The aim of the work has been to show the warm water pits, 
uninsulated towards the soil are well suited for seasonal heat stor- 
age. Limiting the insulation to the top surface will contribute to a 
construction price reduction, which is so important, if seasonal stor- 
age shall be economically feasible. The design work was based on 
the geotechnical investigations of the site selected at the laboratory 
test grounds on the University campus. The thermal properties 
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were determined to form the basis of the computed analysis of the 
heat flows. A truncated pyramidal geometry completely imbeded in 
the ground was chosen. The uninsulated store/soil interface was 
made waterproof by use of a 2.5 mm high density polyethylene 
liner. The floating insulated lid was constructed in a “drydock” and 
floated to final position. A floating gasket was installed to seal the 
lid to the pit walls. The inlet- and outlet systems for water made 
circulation of the entire pit volume possible in four days. Two 36 
kW gas boilers and an aircooler of about 30 kW made simulated 
operations between 30°C and 60°C possible. 


40233 (PNL-SA—11844) Laboratory permeability meas- 
urements in support of an aquifer thermal energy storage site 
in Minnesota. Blair, S.C.; Kannberg, L.D.; Deutsch, W.J. 
(Pacific Northwest Lab., Richland, WA (USA)). Jun 1984. 
Contract AC06-76RL01830. 9p. (CONF-840633—14). 
NTIS, PC A02/MF AO1; 1; GPO Dep. Order Number 
DE84015576. 

From 25. US symposium on rock mechanics; Evanston, IL, 
USA (25 Jun 1984). 

Portions are illegible in microfiche products. 

Laboratory permeability measurements at elevated pressure 
and at temperatures ranging from 20 to 150°C have been conducted 
on samples of Ironton-Galesville sandstone. The purpose of this 
testing was to identify and characterize important physicochemical 
processes occurring in association with the injection and withdraw- 
al of heated ground water at the US Department of Energy's Aqui- 
fer Thermal Energy Storage (ATES) field site in St. Paul, Minneso- 
ta. Results indicate that permeability decreased significantly as tem- 
perature was increased and that dissolution of the dolomite and sili- 
cate cementing agents and accompanying changes in mechanical 
properties may occur in the heat storage aquifer at St. Paul. Fur- 
ther, loss of permeability with temperature in laboratory samples 
may be caused by the change in the mechanical structure of the 
sample. Tests at ambient temperature to evaluate the effect of parti- 
cle migration under conditions of reversed flow indicate that this 
process will not significantly impair formation permeability at the 
St. Paul site. 


40234 (TVA/OP/ECR—84/55) Thermal storage field 
test. Final report. (Tennessee Valley Authority, Chattanooga 
(USA). Div. of Energy Conservation and Rates). Spr 1984. 
92p. NTIS, PC A0S/MF A0O1. Order Number DE84901780. 

Portions are illegible in microfiche products. 

In August 1979 the Tennessee Valley Authority (TVA) initi- 
ated the Residential Thermal Storage Field Test to assess the per- 
formance, costs, and benefits of off-peak storage systems for resi- 
dential heating. Eight TVA power distributors participated in the 
test. Data collection was terminated in May 1982. Seventy-five 
storage systems were purchased for the test from three manufactur- 
ers. Each of the following companies provided twenty-five systems: 
Megatherm, Incorporated - pressurized water units, OEM Products 
- eutectic salt systems, and Tennessee Plastics, Incorporated (TIP) - 
ceramic brick units. In addition to the heat storage system, a 120- 
gallon A.O. Smith storage water heater was installed in each 
participant's home. The heat storage system and storage water 
heater in each home were controlled by a time-of-day (T-O-D) 
meter which allowed them to charge during off-peak hours only. 
Participants were billed on an experimental T-O-D rate. Onpeak 
consumption was billed at a substantially higher rate than compara- 
ble off-peak consumption. In addition, submetering equipment was 
installed in each home to monitor loads for the total home, the 
water heater, and the heat storage system. Maintenance problems 
with the eutectic salt systems resulted in the cancellation of the last 
five installations of those systems. The load reductions produced by 
the storage water heaters were calculated to be .51 kW (5:00 p.m.) 
and 1.68 kW (8:00 a.m.) in summer and winter, respectively. The 
participants’ reactions to the storage systems were very favorable, 
except in the case of the OEM eutectic salt systems. Chronic main- 
tenance problems with the OEM systems contributed to their disfa- 
vor among the participants. When asked if they were satisfied with 
the overall operation of the storage systems, 100% of the Megath- 
erm and TPI participants gave affirmative responses while only 
33% of the OEM participants did so. 
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REFER ALSO TO CITATION(S) 40214 
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REFER ALSO TO CITATION(S) 40329, 40344, 40478, 40592, 40593, 40594 


40235 (AD-A—138382/7) Porous electrodes I: numerical 
simulation using Random Network and single pore models. 
Technical report. Kramer, M.; Tomkiewicz, M. (Brooklyn 
Coll., NY (USA). Dept. of Physics). 31 Jan 1984. 45p. 
(TR—S). NTIS, PC A03/MF AOl1. 

A Random Network model is introduced to simulate the 
porous metal-electrolyte interface. This is the first time that an at- 
tempt has been made at defining a model for this system that main- 
tains the random nature of the rough topology. A previously uti- 
lized model for this system - the single pore model is explored and 
extended. The models are compared, and the results of the Random 
Network model are found to be in qualitative agreement with the 
single pore models. 


40236 (AD-A—140762/6) Long cycle life secondary lithi- 
um cells utilizing tetrahydrofuran. Technical report. Abra- 
ham, K.M.; Foos, J.S.; Goldman, J.L. (EIC Labs., Inc., 
Newton, MA (USA)). Apr 1984. 18p. (TR—12). NTIS, PC 
A02/MF AOl1. 

Cycle lifes of secondary Li cells utilizing THF/LiAsF6 solu- 
tions have been significantly improved by the use of small amounts 
of additives such as 2,methyl-furan, 2,methyl-thiophene or similar 
unsaturated organic compounds. A most important consequence of 
the discovery has turned out to be the practical utility of the mixed 
electrolyte, 50 v/o THF:50 v/o 2Me-THF/LiAsF6(1.5M). This so- 
lution combined with approx. 3.5 v/o 2Me-furan has enabled 5 A- 
hr Li/TiS2 cells to exhibit more than 200 cycles at 60% depth-of- 
discharge. This cycle life is twice that achieved with 2Me-THF/ 
LiAsF6(1.5M). In addition, the mixed electrolyte cells have shown 
low temperature discharge capabilities superior to those containing 
either THF/LiAsF6(1.5M) or 2Me-THF/LiAsF6(1.5M). 


40237 (BM-RI—8857) Electrolytic method for recovery 
of lead from scrap batteries: scale-up study using 20-liter mul- 
tielectrode cell. Lee, A.Y.; Cole, E.R. Jr.; Paulson, D.L. 
(Bureau of Mines, Rolla, MO (USA). Rolla Research 
Center). 1984. 25p. GPO. Order Number T184901561. 

Portions are illegible in microfiche products. 

Prior work at the Bureau of Mines resulted in the successful 
development of a  bench-scale, combination electrorefining- 
electrowinning method for recycling the lead from scrap batteries 
using waste fluosilicic acid (H2SiFs) as electrolyte. This paper de- 
scribes larger scale experiments. Anodes cast from scrap battery 
lead were electrorefined in a 20-L multielectrode cell for 3 to 7 
days. The anodes, containing 2 to 2.5 pct antimony, were ideal for 
obtaining firm and adherent slime blankets. Cathode deposits, assay- 
ing 99.99 pct Pb, were obtained, with current efficiencies near 99 
pct. Sludge leaching was done in 100-L tanks followed by filtering 
in 61 cm square vacuum pan filters. Lead of greater than 99.99-pct 
purity was recovered from the filtrate by electrowinning in a 20-L 
multielectrode cell using insoluble PbO2-Ti (lead dioxide-coated ti- 
tanium) anodes and pure lead cathodes. The fluosilicic acid electro- 
lyte depleted in lead was repeatedly recycled to leach more sludge, 
and there was no problem with impurity buildup. The amount of 
PbO. formed on the anodes during electrowinning was less than 1 
pct of the total lead deposited on the cathodes, as long as the phos- 
phorus concentration in the electrolyte was greater than 1.3 g/L. 
Emissions of lead in air were less than 10 yg/m*, well below the 
proposed OSHA limit of 50 pg/m*. 


40238 (BNL—51728-Vol.2, pp 95-105) Moderate temper- 
ature rechargeable Na/NiS, cells. Abraham, K.M. (EIC 
Labs., Inc., Newton, MA). Oct 1983. NTIS, PC A07/MF 
AO1. Order Number TI84007982. (CONF-8308120—Vol.2). 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 





A rechargeable sodium battery of the configuration, Liquid 
Na/B”-Al,O3/molten NaAICl,, NiS2, operating in the temperature 
range of 170 to 190°C, is described. This battery is capable of de- 
livering = 50 W-h/lb and > 1000 deep discharge/charge cycles. 10 
references. 


40239 (SAND—83-2272) Investigation of the dissolution 
of CaCrO, in molten LiCl-KCi eutectic. Guidotti, R.A.; 
Reinhardt, F.W.; Tallant, D.R.; Higgins, K.L. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Jun 1984. Contract 
AC04-76DP00789. 37p. NTIS, PC A03/MF A01; 1; GPO 
Dep. Order Number DE84016394. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The rate of dissolution of CaCrO, in molten LiCl-KC] eutec- 
tic was measured by laser Raman spectroscopy after attempts at 
direct sampling of the melt and cyclic voltammetry proved unsuc- 
cessful. Increasing the calcining temperature of the CaCrO, pre- 
pared by General Electric Co., Neutron Devices Dept. (GENDD), 
for use in Ca/CaCrO,/Fe thermal batteries resulted in an increase 
in the average particle size, with a concomitant reduction in the 
rate of dissolution in the molten eutectic. CaCrO, obtained from a 
commercial supplier was found to contain a component that was re- 
sistant to dissolution in the molten eutectic; this resistance caused 
the commercial product to be less reactive than the GENDD-pre- 
pared CaCrO, in Ca/CaCrO,/Fe thermal batteries. Catholyte mixes 
formulated with characterized CaCrO, samples were tested in bat- 
teries under various load conditions. The performance of batteries 
containing the finely divided GENDD CaCrQ, was inferior under 
light-load conditions to that of batteries with coarser material. The 
poor performance was the result of enhanced dissolution kinetics of 
the finer CaCrO,, which caused greater generation of heat from 
chemical reactions at the anode. 
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REFER ALSO TO CITATION(S) 39394, 39579, 39598, 39608, 40251, 40432 


40240 (BNL—33905) demand in non-OECD 
countries: oil demand. Lee, J.; Mubayi, V.; Anandalingam, 
G. (Brookhaven National Lab., Upton, NY (USA)). Jan 
1983. Contract AC02-76CH00016. 57p. NTIS, PC A04/MF 
A01; 1; GPO Dep. Order Number DE84015717. 

Portions are illegible in microfiche products. 

A simple model based on income and price elasticities was 
constructed to project demand for oil in the non-OECD countries 
(OPEC and non-OPEC) using a function of the growth rates of per 
capita GNP and the world price of oil. Income and price elasticities 
were estimated using three different models, A, B, and C, one of 
which assumed lagged adjustments to price changes and two of 
which did not. Model A used GNP estimated in U.S. constant dol- 
lars and the world price of oil. The income elasticities were very 
high and most of the price elasticities were insignificantly different 
from zero at the 90% confidence level. This lead us to the conclu- 
sion that the world price of oil does not adequately represent the 
oil price faced by domestic consumers in most developing countries 
and is not a useful parameter in most non-OECD countries for esti- 
mating price elasticities. Model B and Model C (with lagged adjust- 
ment) used GNP and oil prices estimated in domestic currencies. 
Both these models give more reasonable income and price elastic- 
ities. The more reliable of these estimates were used for projecting 
oil demand. 


40241 (DOE/EI/10135—T1) Energy Emergency Pre- 
paredness Program. Final report, June 20, 
30, 1980. (National Governors’ Association, Washington, 
DC (USA). Energy and Natural Resources Program). 1980. 
Contract AC01-79E110135. 48p. NTIS, PC A03/MF AOl; 
1; GPO Dep. Order Number DE84015636. 

Portions are illegible in microfiche products. 

A summary is provided of general organizing activities plus 
a description of the selection methodology for participating states 
in the emergency preparedness planning program. (PSB) 


European Communities 

M.; Delcroix, A. (Commission of the European Communi- 

ties, Luxembourg. Directorate-General for Information, 

Market and Innovation). 1983. 73p. Commission of the Eu- 
Communities, Luxembourg. 

Subject of Reference Case II was to test the reaction of final 
energy consumption in 1990 on lower growth rates of world trade 
and energy prices. The Reference Case II was performed in run- 
ning the medium-term EC Energy Model (demand part) with a 
new consistent set of exogenous variables: - volume of world trade, 
- world inflation, - exchange rates, - energy prices. Oil will have in 
1990 a share of 51% (53% in 1980). Compared to Reference Case I, 
GDP of Europe (9) is lower, final energy demand is higher by 16 
MTOE. Oil demand has the biggest expected difference of all 
energy products (35 MTOE) because of the low oil price hypoth- 
eses. 


40243 SS Assessment of comparative and 
non-comparative factors in alternate energy system. Rowe, 
W.D.; Oterson, P. (Commission of the European Communi- 
ties, ‘Luxembourg. Directorate-General for Information, 
Market and Innovation). 1983. 237p. Commission of the Eu- 
ropean Communities, Luxembourg. 

The American University Institute for Risk Analysis 
(AURA) has undertaken a study for the European Economic Com- 
munity to critically evaluate the methodologies for comparative 
risk analyses and costs and benefits of alternative energy systems 
used to generate electricity, principally nuclear, coal, and oil. Other 
energy systems and related industries with major hazards are also 
addressed where pertinent. This is particularly true for cases where 
electrical energy may be an inefficient form for end use as for 
transportation and space heating. Here, comparison on an end use 
basis by the most efficient method, electrical or otherwise, is re- 
quired. The starting point and basis for this evaluation has been the 
array of existing studies of alternative energy systems already pub- 
lished. These studies, including those already undertaken by the 
Community, are over 50 in number. The purpose of this study is 
not to make a comparison of alternative energy systems, but to 
evaluate what is and what is not useful in existing studies, as well as 
to provide insight on how meaningful studies can be conducted. 
There has been considerable criticism and discussion about the con- 
duct and validity of several studies, particularly the Inhaber study 
and the critiques of Holdren et al. While much of the critiques deal 
with methods and approaches, substantial criticism and discussion 
has focused on the motivations of the investigators and how the 
studies were applied. This latter set of issues is hardly a technologi- 
cal or methodological argument. 


40244 (EUR—8851-EN) Long term European investment 
in energy R and D. Hoepfinger, E.; Leimkuehler, K. (Com- 
mission of the European Communities, Luxembourg. Direc- 
torate-General for Information, Market and Innovation). 
1984. 11lp. Commission of the European Communities, 
Luxembourg. 

After pointing out the necessity of the inclusion of uncertain- 
ty, a short discussion of the merits of some models for the evalua- 
tion of energy technologies follows. Special features of the research 
and development of technologies are described. The evaluation of 
experts’ opinions, including possible market penetration strategies is 
presented. 


40245 (EUR—8957-EN) Updating the medium-term EC 
energy model for the Federal Republic of Germany and new 
reference case. Mischke, H.; Puetzstueck, H. (Commission of 
the European Communities, Luxembourg. Directorate-Gen- 
eral for Information, Market and Innovation). 1984. 36p. 
Commission of the European Communities, Luxembourg. 
The "Updating of the Medium-Term” EC Energy Model 
and its application for a new “Reference Case” had been the sub- 
ject of the research work reported here. The updating was neces- 
sary in order to include the oil price reactions until 1980 into the 
parameter estimations. The low world trade assumption together 
with a trend scenario for the oil price produce low economic 
growth (2.0%) for the Federal Republic of Germany. Combined 
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with resulting high final energy productivity growth rates, the total 
final energy demand in the 80’s will be about constant (-0.1% is the 
growth rate). Within the fuel forms, oil is the one that looses im- 
portance by 12.5 percentage points. An easy comparison can be 
done with the result of ’Variante C” of the “Gemeinschaftsprog- 
nose”. The results presented here are lower than ’Variante C” by 
about 8% with identical gross domestic product value in 1990. In 
general it can be stated that the new Reference Case is a somewhat 
pessimistic forecast. 


40246 (EUR—8970-EN) Updating of input-output and 
energy demand models for Belgium (EXPLOR and EDM) 
and results from reference case 2. Mischke, H.; Postiaux, 
J.M. (Commission of the European Communities, Luxem- 
bourg. Directorate-General for Information, Market and In- 
novation). 1984. 2ip. Commission of the European Commu- 
nities, Luxembourg. 

In order to complete the EURECA -> EXPLOR -> EDM 
EC Energy Model Chain, the EXPLOR and EDM models for Bel- 
gium had to be established. On the basis of a database provided by 
DULBEA/Bureau du Plan, EXPLOR and EDM models had been 
estimated and composed. The models were run on the assumptions 
used for the two Reference-Cases defined at Brussels. In Reference 
Case II (with the lower energy price assumption) the gross domes- 
tic product grows with about 1.93% a year until 1990 and the re- 
sulting final energy demand follows with 1.06% a year. The model 
was implemented and run on the ICL computer of the EC Com- 
mission. The second task referred to the automation of the EEE 
model chain software. The EURECA model was implemented into 
the “table oriented” database, the linkage to the EXPLOR models 
was automatised on the basis of growth rates, the France and Neth- 
erlands EDM models were also implemented into the "table orient- 
ed” database and the linkage between EXPLOR and EDM was im- 
proved in order to calculate for relative prices. Finally the EDM 
results have been transformed for all countries in order to achieve a 
unified presentation. 


40247 (EUR—8971-EN) European energy model forecast- 
ing of medium-term demand - case study for France 1982-83. 
Labrousse, M.; Valette, P. (Commission of the European 
Communities, Luxembourg. Directorate-General for Infor- 
mation, Market and Innovation). 1984. 26p. Commission of 
the European Communities, Luxembourg. 

This is an extension of the study carried out in 1980 using 
the chain of Community models EURECA - EXPLOR - EDM. Its 
aim is to determine energy demand broken down in detail by prod- 
uct and by sector on the basis of hypothesis on the economic and 
energy conditions prevailing in December 1982. Before this final 
result is reached a large number of economic indicators are calcu- 
lated at both macro-economic and sectoral levels. All the exoge- 
nous assumptions and results are set out in the report together with 
comparisons with other forecasts made in France. The assumptions 
for the case study were specified in agreement with various nation- 
al groups at numerous meetings at the Commission, and the models 
were run by Commission staff of the Luxembourg computer. 


2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 39564, 39578, 39580, 39595, 39599, 39600, 
ar 39606, 39864, 39912, 40244, 40259, 40277, 40432, 40449, 41258, 41259, 


40248 (DOE/EIA—0424(83)) International energy prices, 
1979-1983. (USDOE Energy Irformation Administration, 
Washington, DC. Office of Energy Markets and End Use). 
Aug 1984. 159p. NTIS, PC A08/MF AO1; 1 - GPO; GPO 
Dep. Order Number DE84015642. 

Portions are illegible in microfiche products. 

Quarterly energy price and tax information for the United 
States and several major energy-consuming countries is reported as 
a reference document. Major types of energy consumption are pre- 
sented for ten countries and four economic sectors within each of 
the countries. The data are expressed in U.S. currency and units of 
measure and in various other national currencies and metric units of 
measure. The report provides comparative energy price and tax 
data for different national petroleum product pricing systems. 


ERA-9/20 / 5356 


Japan, France, Italy, and Sweden have government-controlled pe- 
troleum product price ceilings. These countries’ government exer- 
cise considerable authority over the timing and the magnitude of 
petroleum price changes. The Netherlands and Australia have a 
formula for automatic changes in petroleum product price ceilings, 
usually in response to changes in oil acquisition costs. In the first 
quarter of 1978 the United States and Canada had partial price con- 
trols (primarily for crude oil). The United States discontinued price 
controls on all petroleum in January 1981 and Canada abolished na- 
tional controls over petroleum product prices in December 1978. 
West Germany and the United Kingdom have had no legal restric- 
tions on petroleum product prices. 


40249 (DOE/S—0029, pp 9-20) Trends in industrial 
energy research and development. Kuehn, T.J.; Fox, E. 
(Dept. of Energy, Washington, DC; Oak Ridge National 
Lab., TN). May 1983. NTIS, PC A0O8/MF AOl1. Order 
Number DE84014836. 

In Industrial energy research and development. 

Recent trends in energy research and development (R & D) 
funding by US industry are reviewed. In 1980, industry provided 
48% of the $61.1 billion total national R & D budget, but conduct- 
ed 70% of all the nation’s R & D. Industry has a slightly smaller, 
but still very significant, role in R & D related to energy; 58% of 
the nation’s energy R & D was carried out by industry. Typically, 
industry supports and performs the more applied work, while the 
federal government supports more basic research. Industrial support 
of energy research increased ~ 15%/year between 1972 and 1980; 
in 1980, it represented about 9% of the total company-funded R & 
D effort. However, much of the R & D carried out by industry is 
funded not by the company, but by the federal government; as a 
percentage of this total federal expenditure on R & D in industry, 
energy-related work accounted for 4%. In 1981, energy R & D 
funding from both the federal government and industry decreased 
relative to the total national R & D effort. Company funding for 
conservation and nuclear R & D, in particular, decreased substan- 
tially in recent years, while fossil (primarily oil and natural gas), 
solar, and geothermal R & D funds from industry have increased. 
Overall, the trends suggest that industrial support for energy R & 
D is very important to the national energy R & D effort, but may 
begin to decrease in real terms as the impact of the federal budget 
reductions are manifested. 12 figures. 


40250 (PB—84-181346) Alternative approach to an eval- 
uation, planning and resource allocation system within the 
Work Incentive (WIN) Program. Final report. Mitchell, J.J. 
(Kappa Systems, Inc., Arlington, VA (USA)). Jul 1982. 
165p. NTIS, PC A08. 

Portions of this document are not fully legible. 

This report proposes an alternative system for allocating fed- 
eral resources to the states under the Work Incentive (WIN) Pro- 
gram. The existing WIN Allocation Formula is described and areas 
in that system that should be re-examined are discussed. The objec- 
tives of the alternative system proposed are (1) to increase the 
equity of allocations to state programs, (2) to improve the linkage 
among planning, evaluation and resource allocation and (3) to pro- 
vide incentives for improving productivity. The report includes 
simulated computational tables that provide information on what 
each state’s performance level in WIN, relative performance rank- 
ing, gain or loss in discretionary dollars due to performance and 
total discretionary dollars would be under the proposed alternative 
system. 


40251 Revenue recycling using check writing. Kelman, S. 
(Harvard Univ., Cambridge, MA). pp 145-164 of Cil shock: 
policy response and implementation. Alm, A.L.; Weiner, 
R.J. (eds.). Cambridge, MA; Ballinger Publishing Company 
(1984). (CONF-8207110—). T1I84013447 

From Energy security policy implementation issues confer- 
ence - oil shock: policy response and implementation; Cambridge, 
MA, USA (15 Jul 1982). 5 

This chapter outlines an implementation plan for accomplish- 
ing revenue recycling. It is based on a report submitted to the US 
Department of Energy, although for reasons of space, a great many 
of the detailed implementation problems are not discussed here. 
The plan presented calls for the government, in the event of an 





emergency, to recycle funds by sending a check to all adult Ameri- 
cans. The implementation challenge is to show that this cannot only 
be done but done expeditiously. The conclusion of the report to 
DOE was that getting checks to people was something that could 
be done. Using a modest number of already available lists, it would 
be possible to send checks to virtually every nonminor individual 
who is currently working, unemployed, retired, disabled, or receiv- 
ing Aid to Families with Dependent Children (AFDC) - accounting 
for almost 100 percent of the US population over eighteen. It is 
likely that the checks could all be mailed out to eligible individuals 
within three months or less of the decision to proceed with the pro- 
gram at the time of an emergency. 


40252 Assessing the economic potential of advanced tech- 
nologies-approach and energy applications. Lance, J.R.; Van 
Bibber, L.E. Jones, A.R. (Westinghouse Electric Corpora- 
tion, Advanced Energy Systems Division, Pittsburgh, Penn- 
sylvania). pp 265-272 of Technical economics, synfuels and 
coal energy symposium. Dicks, J.B. New York, NY; 
A.S.M.E. (1984). (CONF-831111—). 

From ASME winter annual meeting; Boston, MA, USA (13 
Nov 1983). 

An approach for assessing advanced technologies is present- 
ed and examples are provided for two energy systems. Potential 
benefits can be cited for many advanced energy systems and con- 
siderable resources are devoted to their development. Achievement 
of the potential benefits in actual practice requires the packaging of 
an advanced technology in the form of a product meeting user 
needs and superior to alternate or conventional technologies. It is 
the authors’ contention that the successful development of an ad- 
vanced energy technology requires a quantitative economic assess- 
ment approach that is a continuous, integral component of the de- 
velopment and product design process. The potential user’s estimate 
of the new technology value relative to conventional or alternate 
technologies is also necessary for accurate assessments. 


40253 Economic vulnerability and the energy transition. 
Sterman, J.D. (Massachusetts Inst. of Tech., Cambridge). 
Energy Systems and Policy; 7: No. 4, 259-301(1983). 

The United States is currently undergoing a transition from 
rapidly depleting nonrenewable energy sources to “backstop” 
energy sources. A system dynamics model has been developed to 
analyze the macroeconomic effects of the energy transition. GNP, 
consumption, investment, wages and prices, and other major energy 
and economic aggregates are determined endogenously. The model 
shows how delays in substitution and the development of new 
energy sources arise and lead to substantial economic losses during 
the next several decades. The economic consequences of develop- 
ing long lead time, capital-intensive, centralized technologies are 
contrasted against those attending development of short lead time, 
labor-intensive, decentralized technologies; the latter are found to 
be far more effective in reducing the vulnerability of the economy 
during the transition. 57 references, 7 figures, 7 tables. 
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40254 (DOE/BP—275) Hells Canyon environmental in- 
vestigation: summary. (USDOE Bonneville Power Adminis- 
tration, Portland, OR. Office of Power and Resources Man- 
agement). Jul 1984. 30p. NTIS, PC A03/MF AOl; 1; GPO 
Dep. Order Number DE84015711. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Northwest Electric Power Planning and Conservation 
Act of 1980 provided for the establishment of a Regional Power 
Planning Council (Regional Council) and mandated the develop- 
ment of a Columbia River Basin Fish and Wildlife Program (F and 
W Program). The F and W Program was adopted in November 
1982, and is intended to mitigate fish and wildlife losses resulting 
from the development of hydroelectric dams on the Columbia and 
Snake Rivers. One element of the F and W Program is the Water 
Budget. It calls for additional flows in the Columbia and Snake 
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Rivers between April 15 and June 15 to improve the survival of 
juvenile salmon and steelhead migrating downstream. The Snake 
River's contribution to the Water Budget is 20,000 cubic feet per 
second-months over and above water that would normally flow for 
power production. The water for the Water Budget would come 
out of Idaho Power Company’s (IPCo) Hells Canyon Complex 
(Brownlee Reservoir) and the Corps of Engineers’ (Corps) Dwor- 
shak Reservoir. IPCo’s participation in the Water Budget could 
affect the level of the Brownlee Reservoir and flows downstream 
of the Hells Canyon Complex on the Snake River. The potential 
changes that could occur to the environment are summarized in the 
following areas: (1) natural features, water use, and air and water 
quality; (2) fish, wildlife, and vegetation; (3) land use, recreation, 
and aesthetics; and (4) historical and archaeological resources. 


40255 (LA—10109-C) Atmospheric research needs for the 
western United States: proceedings of workshop. Yamada, T-.; 
Streit, G.E.; Nochumson, D.H.; Mroz, E.J.; Clements, 
W.E.; Williams, M.D. (eds.). (Los Alamos National Lab., 
NM ‘(USA)). Jun 1984. Contract W-7405-ENG-36. 4ip. 
(CONF-8403136—). NTIS, PC A03/MF AOI; 1; GPO Dep. 
Order Number DE84015069. 

From Atmospheric research needs for the western United 
States workshop; Los Alamos, NM, USA (13 Mar 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The objectives of the workshop were to identify research 
needed to further the understanding of the atmospheric physics and 
chemistry over the energy-rich regions of the western US; and to 
publish a document of research needs. The participants were divid- 
ed into subgroups including, transport and diffusion, chemical and 
physical transformation and deposition processes, and measurement 
and interpretation of western atmospheric constituents. 


40256 (PB—84-171263) Handbook for estimating the po- 
ecules oly quilllte inant enuadinted ott ob 4nd que teediap- 
ment offshore California. Technical paper. (Form and Sub- 
stance, Inc., Westlake Village, CA (USA)). Oct 1983. 584p. 
NTIS, PC A25/MF AOl1. 

Prepared in cooperation with Jacobs Engineering Group, 
Inc., Pasadena, CA. 

This report consists of a workbook to estimate onshore air 
quality impacts associated with the exploration, development, and 
production of oil and gas resources offshore California. The hand- 
book consists of two sections. The first section presents emission 
rates for various offshore activities. Pollutants analyzed include ni- 
trogen oxides, sulfur dioxide, carbon monoxide, total suspended 
particulates, and volatile organic compounds. The emissions are 
presented in a format that allows rapid determination of emissions 
for various development scenarios and a large range of oil and gas 
production rates. The second section consists of results of inert and 
reactive air quality modeling for eight California coastal air basins. 
Calculated concentrations of inert pollutants are given for unit 
emission rates for various offshore distances. Ozone concentrations 
are estimated by various trajectory analyses for a range of oil and 
gas production rates and two transportation scenarios (tanker and 
pipeline). This section also presents a sensitivity analysis for the air 
quality models used. 


40257 (PB—84-180447) Macro effects of alternative price 
policies in Egypt. Economics working paper series. Dethier, 
J.J.; Esfahani, H. (California Univ., Davis (USA). Agricul- 
tural Development Systems). Sep 1981. 49p. NTIS, PC 
A03/MF AO1. 

Prepared in cooperation with California Univ., Berkeley. 

The objective was to study the welfare impacts of Egyptian 
economic policy and to investigate the interaction between agricul- 
ture and the rest of the economy. A multisectoral, multiclass, gen- 
eral equilibrium model was used to evaluate the effects of changes 
in the terms of trade on the distribution of income and on patterns 
of consumption and savings. The model is described in detail and 
preliminary results of work in progress are presented. 





29 ENERGY PLANNING AND POLICY 
2903 Environment, Health, And Safety 


40258 (PB—84-180736) Hispanic youth in the labor 
market. report 1979-80. Santos, R. (Ohio State Univ., 
Worthington (USA). Center for Human Resource Re- 
search). Jul 1983. 194p. NTIS, PC A09/MF AO1. 

Using data from the 1979 and 1980 interviews of the Nation- 
al Longitudinal Survey of Youth (NLS), this study examines the 
labor market experiences of Hispanic youth. Subjects selected for 
analysis include employment and unemployment, job search meth- 
ods, types of occupation, job satisfaction, government sponsored 
employment and training, attitudes toward work and military serv- 
ice, reported illegal activities, and employment opportunities. Com- 
parisons are made with blacks and whites who were also included 
in this sample of young men and women aged 14 to 21 in 1979. 


40259 (PB—84-190545) Remedial action management and 
cost analysis. Werner, J.D.; Yang, E.J.; Nagle, E. (Environ- 
mental Law Inst., Washington, DC (USA)). May 1984. 27p. 
NTIS, PC A03/MF AO1. 

The Comprehensive Environmental Response, Compensation 
and Liability Act of 1980, specifies statutory requirement for selec- 
tion of the most ‘cost-effective’ remedial alternative at Superfund 
sites. Cost effectiveness, as outlined in section 300.68, subpart F. of 
the National Contingency Plan, does not mean that public health 
concerns should be subordinated; but rather that the least cost alter- 
native should be selected from among adequately effective options. 
However, carrying out this mandate for cost-effective remedies re- 
quires first, that accurate cost information be available for estimat- 
ing the relative costs of remedial alternatives; and second, that this 
information be used to implement the remedial alternative as effi- 
ciently as possible through effective planning and management. To 
help provide this information to the EPA, the Environmental Law 
Institute (ELI) performed detailed case studies on remedial actions 
at 23 hazardous waste sites across the United States. These studies 
are a comprehensive compilation of actual expenditure data for re- 
medial actions. This paper summarizes the findings on the costs, 
and the planning and management of the clean-up at these sites. 


40260 (PB—84-199405) Economic and _ environmental 
principles and guidelines for water and related land resources 
implementation studies. (Department of the Interior, Wash- 
ington, DC (USA). Water Resources Council). 1983. 143p. 
NTIS, PC A07/MF AO1. 

The PandG is an administrative document designed to guide 
water project formulation and evaluation studies of the four major 
Federal water development agencies: the Corps of Engineers, 
Bureau of Reclamation, Soil Conservation Service and Tennessee 
Valley Authority. The term ‘Principles’ refers to a short statement 
of 13 fundamental policies, approved by the President, upon which 
the document is based. The term ‘Guidelines’ refers to the remain- 
der of the document. The Guidelines are composed of Standards 
(Chapter I) and Procedures (Chapters II and III). The PandG is de- 
signed to provide these agencies with a significantly increased 
amount of discretion in conducting their water resources planning 
activities. In addition, the new document removes water planning 
from the regulatory environment, makes the plan formulation 
guidelines more adaptable to local conditions, emphasizes state and 
local concerns, increases the scope of risk and uncertainty consider- 


ations, and incorporates new concepts into the benefit evaluation 
procedures. 
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40261 (DOE/IA—0015-Vol.2-Pt.2) Portugal and United 
States cooperative energy assessment. Volume 2. Data base, 
Part 2. (Argonne National Lab., IL (USA)). Sep 1981. Con- 
tract W-31-109-ENG-38. 517p. NTIS, PC A22/MF AOI; 1; 
GPO Dep. Order Number DE84015692. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This development analysis report is one of a series prepared 
for the Portugal/US Cooperative Energy Assessment. A macroeco- 
nomic view of the entire Portuguese economy and the role of the 
energy sector within that economy is presented. Data for the auton- 


omous regions, the Azores and Madeira, is included. The report 
provides the economic, demographic and socio-cultural framework 
within which the energy assessment can be conducted. Topics cov- 
ered include: projected energy requirements, current energy pic- 
ture, economic picture, EEC accession, national finanial capability, 
foreign investment, issues in energy development, issues in energy 
demand, development planning, demographic structure, and labor 
force. 


40262 (DOE/IA—0016-Vol.3-Pt.3) Portugal and United 
States cooperative energy assessment. Volume 3. Reference 
reports, Part 3. (Argonne National Lab., IL (USA)). Sep 
1981. Contract W-31-109-ENG-38. 344p. NTIS, PC A15/ 
MF AOl1; 1; GPO Dep. Order Number DE84015748. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Topics covered include: fossil fuel evaluation; renewable re- 
source evaluation; the potential energy production from new small- 
scale hydroelectric power plants in Portugal; world price and avail- 
ability of primary energy resources; and nuclear annex. 


40263 (DOE/IA—0020-Vol.3-Pt.1) Republic of Korea 
and United States cooperative energy assessment. Volume 3. 
Reference reports. Part 1. (Argonne National Lab., IL 
(USA)). Sep 1981. Contract W-31-109-ENG-38. 268p. 
NTIS, PC Al2/MF A0l1; 1; GPO Dep. Order Number 
DE84015687. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Statistical data on production and consumption and support- 
ing information were obtained from US Bureau of Mines records, 
supplemented by additional data obtained in South Korea. Geologic 
descriptions and analyses of known areas and of areas having future 
potential have been prepared by the Geological Survey. The Re- 
public of Korea does not produce sufficient energy from indigenous 
resources to meet its energy demands. Only hydroelectric power 
and coal were listed as sources of energy inherent to Korea in the 
report of the 1976 World Energy Conference. More than 50% of 
the energy in the Republic is produced from petroleum, most of 
which is imported as crude and is refined in-country. Domestically 
produced coal supplies about 32% of the energy demand, and hy- 
droelectric power, about 4%. Other sources include the recently 
completed Kori-I nuclear powerplant and smail amounts from fire- 
wood, charcoal, and dung. Coal is South Korea’s most plentiful 
energy-mineral resource. Most of the coal is anthracite in rank and 
is found in strata of Carboniferous and Jurassic age; an unexplored 
and unestimated amount of lignite is found in Miocene strata near 
the east coast of the peninsula. Anthracite production in 1980 was 
about 20 million metric tons; the 5-year energy plan projects 1981 
production at 24 million metric tons, but the anticipated demand at 
that time may be as high as 31 million metric tons. Assessment of 
the energy potential from petroleum, natural gas, geothermal, and 
tidal sources in Korea is now being made. South Korea does not 
produce petroleum or natural gas, but the Mesozoic and Tertiary 
strata in sedimentary basins where shows have been found are 
being explored both onshore and offshore. 


40264 (JPRS-UMS—84-002) USSR report: materials sci- 
ence and metallurgy, tables of contents, No. 87, 25 January 
1983-No. 94, 28 December 1983. (Joint Publications Re- 
search Service, Arlington, VA (USA)). 28 Mar 1984. 47p. 
NTIS, PC A03. 

Trans. of Russian reports, 1983. 

The report contains tables of contents of translations from 
the USSR on materials and metallurgy. 


40265 (PB—84-154418) Historical/cultural factors affect- 
ing South Carolina water laws and policies and their relation- 
ships to present laws and policies. Final technical report 15 
May 79-30 Sep 83. Steirer, W.F. Jr. (Clemson Univ., SC 
(USA). Water Resources Research Inst.). Dec 1983. 163p. 
(WRRI—114). NTIS, PC A08/MF AOI. 

The purpose of this study is to examine the historical devel- 
opment of water law and policy in South Carolina in order to de- 
termine why the present water quantity situation exists. During the 
first period of South Carolina history until 1825, a rudimentary 





form of prior appropriations functioned with the legislature doing 
the allocating. From 1825 to 1840, riparian doctrine grew out of the 
failure to establish a system of internal improvements and the grow- 
ing commitment to individual values which in water law were en- 
scribed in riparianism. The ‘truths’ that helped keep water law from 
evolving earlier have probably lost some of their influence, al- 
though a variety of attitudes, both positive and negative, have been 
and continue to be present in South Carolina affecting water law 
and policy. 


40266 (PB—84-175579) Basic statistics - 1977 National 
Resources Inventory. Statistical bulletin. (Soil Conservation 
Service, Washington, DC (USA)). Dec 1982. 266p. (SB— 
686). NTIS, PC A1l2/MF AO1. 

Prepared in cooperation with Iowa State Univ., Ames. Sta- 
tistical Lab. 

This publication presents the data from the National Re- 
sources Inventory (NRI) that was conducted in 1977 by the Soil 
Conservation Service (SCS). This publication summarizes data on 
11 resource elements: land use, small water areas, floodprone areas, 
irrigated land, conservation needs for various land uses, sheet and 
rill erosion, prime farmland, potential for new cropland, wind ero- 
sion, soil quality, and wetlands. These data update the 1967 esti- 
mates of conservation needs and soil erosion, and can be used in the 
appraisal of 1977 resource conditions and trends. The inventory 
was designed to provide statistically accurate data for nonfederal 
rural lands in each state, except Alaska, and in the Caribbean area. 


40267 (PB—84-180488) World oilseed situation and U.S. 
— opportunities, March 1984, Foreign agriculture circu- 

lar. (Foreign Agricultural Service, Washington, DC 
(USA)). Mar 1984. SSD. NTIS, PC A04/MF AO1. 

See also PB84-168830. 

The world oilseed supply situation tightened in this month 
with estimated world oilseed, meal and oil production all down 
from the last month. Reduced peanut and sunflower seed output in 
drought-damaged areas in Africa more than offset an increase in 
Argentine soybean output. The protein meal sector remained quiet, 
with an adjustment in peanut meal production and a reduction in 
Soviet soybean meal imports. The situation for vegetable and 
marine oils also remained quiet during the month, with offsetting 
reductions of Singapore’s palm oil imports and exports indicating 
that country’s decline as a transshipper of palm oil. 


40268 (PB—84-181924) World cotton situation, March 
1984. Foreign agriculture circular. (Foreign Agricultural 
Service, Washington, DC (USA)). Mar 1984. 18p. (FC—4- 
84). NTIS, PC A02/MF AOl1. 

See also PB84-175439. 

Strong weekly export movement in January and February, 
coupled with continued bleak prospects for Soviet and Pakistani 
trade, point to an improved U.S. export outlook. U.S. exports in 
1983/84 may total nearly 6.9 million bales, slightly above month- 
earlier indications and one-third above 1982/83. While international 
price quotations eased during February, better quality U.S. cotton 
prices climbed as the supply/use situation tightened. 


40269 (PB—84-194299) 10-LP models for — 
policy analysis: with implications for resource 

and development program planning. Jones, C.D. Jr.; eee 
W.Y. (Economic Research Service, Washi » De 
(USA). Natural Resource Economics Div.). Jul 1983. 115p. 
NTIS, PC A06/MF AOI. 

A 38 sector Input-Output (10) model is linked with an agri- 
cultural linear Programming (LP) model to illustrate the effective- 
ness of combining 10-LP techniques in analyzing economic effects 
of natural resource projects and development alternatives. The 
model is applied to resource use and economic expansion questions 
to illustrate its usefulness in regional development planning. Model 
applications included estimating the impact of the following activi- 
ties on the Iowa economy: (1) Ethanol manufacturing using corn as 
a feedstock; (2) a 40 million bushel increase in soybean exports; (3) 
a drought reduction in the supply of water from the current con- 
sumption level; and (4) cancellation of a pesticide for use on corn. 
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40270 CS Se SE Oe tae 
mation needs for the management of onshore energy 


minerals: oil shale, tar sands, arctic oil and gas, and uranium. 


1983. Sip. NTIS, PC A04/MF AO1. 

See also PB84-195700. 

The report assesses research needs for the management, reg- 
ulation, reclamation, and conservation of oil shale, tar sands, arctic 
oil and gas, and uranium deposits currently under federal jurisdic- 
tion and concludes that additional research is required to achieve 
the goals of good management, including conservation, protection 
of life and property, and minimization of environmental degrada- 
tion. The report recommends (1) establishment of a standing advi- 
agement research to influence future research directions and imple- 
mentation; (2) development of a comprehensive library and data 
center for research results; and (3) encouragement of the operation 
of demonstration-scale production facilities where they are lacking. 
More detailed summaries of current knowledge and perceived re- 
search needs are to be found in the four interim reports of the com- 
mittee. 


40271 (TVA/PUB—84/47) Forestry in the Tennessee 
Valley: looking beyond the year 2000. Buffington, C.D. (Ten- 
nessee Valley Authority, Knoxville (USA). Office of Natu- 
ral Resources and Economic Development). Jan 1984. 10p. 
NTIS, PC A02/MF A0O1. Order Number DE84901499. 

Portions are illegible in microfiche products. 

Tennessee Valley forests support a $3 billion industry and 
nearly 60,000 jobs, protect against soil erosion, provide food and 
cover for wildlife, and offer living space and aesthetic and recre- 
ational enjoyment to millions. A regional assessment of the forestry 
situation is presented. Existing and emerging forestry issues, prior- 
ities and constraints are identified, and a strategy for TVA’s future 
forestry efforts is developed. (ACR) 


40272 Procedures used to predict the thermal behavior of 
soils, Salomone, L.A. (National Bureau of Standards, Wash- 
ington, DC). pp 49-53 of Energy-efficient buildings with 
earth-shelter protection. Proceedings. Boyer, L.L.; Grond- 
zik, W.T.; Sterling, R.L.; Baggs, S.A. (eds.). Stillwater, OK; 
Oklahoma State University (1983). (CONF-830835—). 

From Energy efficient buildings with earth shelter protec- 
tion; Sydney, Australia (1 Aug 1983). 

Changes in moisture content, density, and/or soil type vary 
the thermal conductivity of soils in time and space, but a majority 
of existing computer models of the energy exchange between earth- 
contact structures and the surrounding soil do not account for this 
variation. This information needs to be incorporated to achieve 
better agreement between measured temperature fields and heat 
fluxes and those predicted by computer models. Studies at the Na- 
tional Bureau of Standards identified factors which affect thermal 
resistivity of soils, and established an approach for evaluating 
energy exchange. 20 references, 3 figures, 3 tables. 


2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 40244, 40249, 40272, 40323, 40418, 40450, 
42005 


40273 Le ne Research laboratories annual report, 
1982. (Israel Atomic Energy Commission, Tel Aviv). Jul 
1983. 333p. NTIS { (Us Seles Only), PC A15/MF AOl. 
Order Number DE84780540. 

Separate entries were made in the data base for the research 
summaries presented. (WHK) 
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40274 (AEA-TECDOC—257) Research and teaching nu- 
clear sciences at universities in developing countries. Report 
of a technical committee meeting organized by the IAEA and 
held in Argonne, USA 1-5 June 1981. (International Atomic 
Energy Agency, Vienna (Austria)). Nov 1981. 47p. (CONF- 
8106328—Summ.). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE84702712. 

From Meeting on research and teaching nuclear sciences at 
universities in developing countries; Argonne, IL, USA (1 Jun 
1981). 

A formulation is given for a set of ground rules to be applied 
when introducing or improving nuclear science training at the uni- 
versity level in developing countries. Comments are made on the 
general requirements needed for the teaching of nuclear science at 
the university and particular suggestions made for the areas of nu- 
clear physics radiochemistry and radiation chemistry and electron- 
ics. 


40275 (ORNL—6030) Engineering Physics Division 
progress report, December 31, 1983. Maienschein, F.C. (Oak 
Ridge National Lab., TN (USA)). Mar 1984. Contract W- 
7405-ENG-26. 160p. NTIS, PC A08/MF A0O1; 1; GPO Dep. 
Order Number DE84007778. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Research summaries are given under the following headings: 
(1) nuclear data, (2) fission reactor research, (3) fusion reactor re- 
search, (4) high-energy accelerator shielding and detector research, 
(5) studies of nuclear weapons effects, (6) energy economics model- 
ing and analysis, (7) analysis of CO2 impact on climate, (8) intelli- 
gent control system research, and (9) information analysis and dis- 
tribution. Publications and seminars are listed. (WHK) 


2906 Nuclear Energy 

REFER ALSO TO CITATION(S) 39698, 39764, 41260 
2907 Transport And Storage 

REFER ALSO TO CITATION(S) 39482 

2908 Waste Heat Utilization 


40276 (CONF-8406157—2) Estimating impact of chang- 
ing energy scenarios on new energy systems: a case example 
of district heating cogeneration systems. Teotia, A.P.S.; 
Bingaman, D.J. (Argonne National Lab., IL (USA)). 1984. 
Contract W-31-109-ENG-38. 10p. NTIS, PC A02/MF AOI; 
1; GPO Dep. Order Number DE84014758. 

From Conference on energy, power and environmental sys- 
tems; San Francisco, CA, USA (4 Jun 1984). 

Portions are illegible in microfiche products. 

The impact of the changing energy scenario on new district 
heating cogeneration systems was analyzed recently. The methodol- 
ogy consists of developing an econometric and stochastic simula- 
tion model that analyzes the technical and economic factors affect- 
ing the potential market penetration of a new energy system. To 
obtain consistent macroeconomic and energy scenarios, the market 
model can be linked with suitable driver models. In the case exam- 
ple, the model for district heating cogeneration energy systems was 
linked to models of US economy and US energy. The results show 
that the forecasts of lower energy prices reduce the potential 
market penetration of district heating cogeneration systems signifi- 
cantly from the earlier projected levels that were based on forecast 
energy prices in 1981. The methodology used in this study is easily 
adapted to investigations of other energy systems in a wide range 
of changing energy scenarios. 
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2910 Conservation 


REFER ALSO TO CITATION(S) 40321, 40364, 40365, 40368, 40369, 40370, 
40372, 40418, 40442, 40443, 40445, 41259, 41407 


40277 (AD-A—140322/9) Economic analysis handbook. 
(Naval Facilities Engineering Command, Washington, DC 
(USA)). Jul 1980. 234p. (NAVFAC-P—442). NTIS, MFD 
A01. 


Supersedes report dated Jun 75, AD-A020859. 

This edition of the handbook provides revised guidance on 
the treatment of inflation in economic analysis, increased emphasis 
on the use of sensitivity analysis, additional guidance on the treat- 
ment of risk, and updates specific guidance for Navy programs. Es- 
pecially those related to energy conservation. The purpose of this 
Economic Analysis Handbook is to provide offical NAVFAC guid- 
ance for the preparation of economic analyses for: (1) Proposed 
programs, projects and activities. (2) Program evaluation of ongo- 
ing activities. The methodologies demonstrated herein should be 
applied in comprehensive and continuous management reviews of 
the cost and effectiveness of both proposed and ongoing projects. 


40278 (BNL—34301) Importance of energy efficiency in 
the developing countries. Jhirad, D.J. (Brookhaven National 
Lab., Upton, NY (USA)). 1983. Contract AC02-76CH00016. 
39p. (CONF-830365—2). NTIS, PC A03/MF AO1; 1; GPO 
Dep. Order Number DE84015290. 

From Seminar on energy efficiency and conservation; Lome, 
Togo, Africa (30 Mar 1983). 

Portions are illegible in microfiche products. 

Some results are presented from ongoing work on the eco- 
nomics and potential for energy-efficiency and substitution in the 
developing countries. The emphasis is on energy conservation in 
the industrial sector. A detailed financial analysis of one particular 
technology, industrial heat pumps, is presented for one developing 
country, Brazil, to illustrate the effect of government financial in- 
centives on the attractiveness of investments in energy efficiency. 


40279 (DOE/BP—233-Vol.1) Documentation of the Pa- 
cific Northwest Nonresidential Buildings Feasibility Survey. 
Volume I. General building and thermal shell characteristics. 
Cameron, L.A.; Windell, P.A. (USDOE Bonneville Power 
Administration, Portland, OR; Westat, Inc., Rockville, MD 
(USA)). 1984. 186p. NTIS, PC A09/MF A0O1; 1; GPO Dep. 
Order Number DE84016039. 

Portions are illegible in microfiche products. 

This three-volume report describes the results of a survey of 
commercial building composition and energy use in three North- 
west cities: Portland, Oregon; Seattle, Washington; and the Tri- 
Cities, Washington. This study provides the most comprehensive 
information now available on Pacific Northwest commercial build- 
ings and their energy consumption. Findings of the surveys are em- 
phasized rather than the methodology. This report presents a sum- 
mary of the findings in textual form, with statistical findings in tab- 
ular form. Volume Two describes building equipment characteris- 
tics. This report adds significantly to the volume of information on 
the composition of Pacific Northwest commercial buildings and 
their energy use. It may also illuminate strengths and weaknesses of 
the methodologies. These insights should prove valuable in design- 
ing future commercial surveys, and in designing energy conserva- 
tion programs for commercial buildings. 71 tables. (PSB) 


40280 (DOE/R8/07255—T1) Delta ordinance recommen- 
dations for energy considerations. (Bush and Gudgell, Inc., 
Salt Lake City, UT (USA)). 30 Sep 1982. Contract FG48- 
80R807255. 30p. NTIS, PC A03/MF AOl1; 1; GPO Dep. 
Order Number DE84015411. 

Portions are illegible in microfiche products. 

The Utah Energy Office has provided research materials and 
funding necessary to help Delta City prepare this report to aid in 
revising City ordinances and policies. Delta City’s existing Master 
Plan, Zoning Ordinance, Subdivision Ordinance, and Building Code 
have been analyzed with respect to the information contained in 
these and other sources. This report contains the changes, additions 
and deletions to those existing documents. Most of these revisions 





are presented in the same format as the existing document and un- 
derlined. A City Energy Policy statement was also prepared. This 
policy consisted of four statements or goals with a list of recom- 
mended actions to achieve these goals. 


40281 (EUR—8661-EN) Second energy R and D pro- 
gramme energy conservation (1979-83). Zegers, P.; Pilavachi, 
P.A. (Commission of the European Communities, Luxem- 
bourg. Directorate-General for Information, Market and In- 
novation). 1984. 309p. Commission of the European Com- 
munities, Luxembourg. 

Research and Development has an important role to play in 
achieving the objectives of a complex industrial society such as the 
European Community. One of the most pressing problems currently 
facing all industrial nations is the provision and maintenance of 
secure energy supplies, and the importance of this topic in an Euro- 
pean context is clearly seen by the large fraction of the total R and 
D budget which is devoted to energy matters. Indeed, energy 
topics, including fossil fuels, nuclear power, alternative energy sup- 
plies and energy conservation, account for well over one half of the 
total R and D expenditure of the Commission of the European 
Communities. In the field of Energy Conservation R and D the 
Commission concluded between 1979 and 1983 more than 150 re- 
search contracts with organizations or undertakings in the Member 
States of the European Community. The total cost of this research 
is around 50 Mio ECU of which 25 Mio ECU is paid by the Com- 
mission. Research is carried out in the domestic, industrial and 
transport sector and first results are now becoming available. This 
booklet is a follow up of the survey of the first Energy Conserva- 
tion R and D Programme (EUR 7389) and gives one page descrip- 
tions of the projects in the second programme. It is meant to give 
the widest possible dissemination of the results. 


40282 (EUR—8861-EN) Reduction in energy require- 
ments for converting liquid aluminium to semi-fabricated 
rolled products. Dennis, T.J. (Commission of the European 


Communities, Luxembourg. Directorate-General for Infor- 
mation, Market and Innovation). 1983. 101p. Commission of 
the European Communities, Luxembourg. 

Examination of the conventional DC casting-hot rolling 
route for the production of semi-fabricated rolled products from 
liquid aluminium has confirmed that it is an energy intensive proc- 
ess. The alternative processing routes of thin strip casting should 
consume less energy because they dispense with the scalping, pre- 
heating and hot rolling operations of the conventional route. A 
total energy audit of six typical rolled products produced by both 
routes was undertaken to determine the potential energy savings. 
These audits included the effect on energy of scrap generated, irre- 
coverable metal losses and yields for each product in addition to 
the process energy per tonne at each stage of manufacture. It was 
confirmed that product energy savings of up to 37% were possible 
using thin strip casting methods. These savings were less than ex- 
pected becaused of increased cold mill passes and long high tem- 
perature homogenising anneals which partially offset the energy 
gains of eliminating the scalping, preheating and hot rolling oper- 
ations of the conventional route. The energy requirements of both 
processing routes for all six products selected were related to a typ- 
ical product mix of 40 000 tonnes per annum. It was established 
that the potential energy saving using the thin strip casting route to 
achieve this output would be approximately 25% or 3 million 
therms, equivalent to 315 517 GJ per annum. 


40283 (OEFZS-PH—373/83) Austrian research centre of 
Seibersdorf G.m.b.H. as a model for energy saving possibili- 
ties for large industrial areas. Eder, O.J.; Hick, H.; Kohl, G.; 
Woldron, H. (Oesterreichisches Forschungszentrum Seibers- 
dorf G.m.b.H.). Oct 1983. 6lp. (In German). Oéesterrei- 
chisches Forschungszentrum Seibersdorf G.m.b.H. 

In central Europe about 1/3 rd of the total primary energy is 
used for low-temperature-energy supply for buildings. Measures of 
energy saving in domestic engineering that can be realised in quite 
a short time can be used to alleviate the energy supply situation of 
Austria at economically reasonable costs. Since 1978 the Research 
Centre in Seibersdorf has been developing computer simulation 
programmes for complex thermal systems; since 1979 an energy 
saving programme is being developed. The computer model which 
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was set up for the overall supply system for thermal energy al- 
Ne 
ures. The total annual energy consumption of the plant could be re- 


Congress, September 26, 
one Washington, DC; Government Printing Office (1984). 
P- 

Reviewing DOE's record of mismanaging the mandated resi- 
dential conservation program in ways that delay and hinder con- 
gressional intent were 16 witnesses from the General Accounting 
Office, DOE, utilities, and conservation groups. DOE’s perform- 
ance reflects the administration's policy of reducing government in- 
volvement. Witnesses also reviewed the program itself to see if it is 
cost effective, whether it is reaching the right people, whether 
those who have energy audits take any different actions than those 
who don’t, and whether there would be a better response from 
state programs. DOE representatives defended their performance in 
view of budget and staff reductions and the fact that a program 
evaluation was underway at the time. Material submitted for the 
record follows their testimony. 


40285 Analysis of household retrofit expenditures. Hirst, 
E.; Goeltz, R.; Manning, H. (Oak Ridge National Lab., 
TN). Energy Systems and Policy; 7: No. 4, 303-322(1983). 
Contract W-7405-ENG-26. 

The Energy Tax Act of 1978 established federal tax credits 
for household investments in certain energy conservation equip- 
ment (e.g., insulation, storm windows and doors, clock thermo- 
stats). Internal revenue Service data for 1978, 1979, and 1980 show 
that a total of more than 15 million returns claimed expenditures of 
$9.5 billion. State-level data on reported expenditures, household 
fuel costs, household income, heating degree days, population den- 
sity, and the existence of state conservation tax credits and/or de- 
ductions were assembled for the three years. A regression equation 
was developed to explain variations in reported retrofit expendi- 
tures as a function of these explanatory variables plus dummy varia- 
bles for the years 1979 and 1980. The equation explains 70 percent 
of the variation in reported expenditures across years and states. 26 
references, 2 figures, 5 tables 


2920 Supply, Demand, And Forecasting 


REFER ALSO TO ———— 39840, 40240, 40242, 40261, 40262, 40276, 
40279, 40325, 40432 


40286 (BNL—33912) Implementation of a national model 
of commercial energy use on a microcomputer. Wade, S. 
(Brookhaven National Lab., Upton, NY (USA)). Oct 1983. 
Contract AC02-76CH00016. 9p. NTIS, PC A02/MF A0Ol; 1; 
GPO Dep. Order Number DE84016437. 

Portions are illegible in microfiche products. 

This paper discusses several aspects of implementing a fairly 
large FORTRAN program, originally designed for a mainframe, on 
a microcomputer. Among the topics covered are conversion prob- 
lems encountered, efficiency in terms of analyst and computer re- 
sources, and numerical comparability of results. 


40287 (DOE/EI/10422—T2-Vol.1) Assessment of resi- 
dential energy consumption data and their use in forecasting 
models. Volume 1. Overview. York, C.M.; Weatherwax, 
R.K.; Rosse, J.S.; McGuire, C.B.; Kemp, W.; Hudson, K.; 
Conley, F.C.; Blumstein, C.J. (California Univ., Berkeley 
(USA). Energy and Resources Group). 1 Sep 1981. Con- 
tract ACO1-80E110422. 56p. (ERG—81-1-Vol.1). NTIS, PC 
A04/MF AO1; 1; GPO Dep. Order Number DE84015141. 
Portions are illegible in microfiche products. 
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This is the final report of a project to assess the data bases 
and forecasting models currently used to predict energy consump- 
tion by the residential sector in the US. Two major tasks were to 
evaluate the National Interim Energy Consumption Survey and de- 
velop a methodology to use information gathered by a major utility 
company to augment and verify the data. Recommendations are 
given. 16 references. 


40288 (OE/IA—0014-Vol.1-Pt.1) Portugal and United 
States cooperative energy assessment. Volume 1. Main report. 
Part 1. (Argonne National Lab., IL (USA)). Sep 1981. Con- 
tract W-31-109-ENG-38. 230p. NTIS, PC All/MF AOI; 1; 
GPO Dep. Order Number DE84015761. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Portugal's per capita energy use is one of the lowest in 
Europe; similarly, the energy/GDP ratio is very low. The industri- 
al sector currently accounts for 43% of the energy consumption, 
transportation 30%, residential/commercial 22%, and agriculture/ 
fishing 5%. The primary purpose of this effort was to evaluate 
Portugal's opportunities for fuel switching, conservation, renewable 
resource development, and the potential for application of new or 
advanced technologies, particularly synthetic fuels and nuclear 
power. All of these factors were evaluated under varying condi- 
tions, including different economic growth projections or scenarios, 
changes in the import price of energy, and variations in the capital 
and operating costs of new energy technologies. 


40289 (OE/IA—0014-Vol.1-Pt.2) Portugal and United 
States cooperative assessment. Volume 1. Azores and 
Madeira, Part 2. (Argonne National Lab., IL (USA)). Sep 
1981. Contract W-31-109-ENG-38. 149p. NTIS, PC A07/ 
MF AOI; 1; GPO Dep. Order Number DE84015763. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 


40290 (DOE/IA—0015-Vol.2-Pt.1) Portugal and United 
States cooperative energy assessment. Volume 2. Data 

Part 1. (Argonne National Lab., IL (USA)). Sep 1981. Con- 
tract W-31-109-ENG-38. 315p. NTIS, PC A14/MF AO}l; 1; 
GPO Dep. Order Number DE84015694. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The following appendices are included: assessment chronolo- 
gy, methodology, energy conversion factors, base year data, 
growth projections, comparison case inputs to the Argonne energy 
model, and Wien automatic system planning data. 


40291 (DOE/IA—0015-Vol.2-Pt.3) Portugal and United 
States cooperative energy assessment. Volume 2. Data base. 
Part 3. (Argonne National Lab., IL (USA)). 1981. Con- 
tract W-31-109-ENG-38. 332p. NTIS, PC A15/MF AOI; 1; 
GPO Dep. Order Number DE84015684. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Appendices included are: energy supply planning model 
report and outputs; Brookhaven Energy Economic Assessment 
Model results; and environmental burdens associated with energy 
technologies. 


40292 (DOE/IA—0018-Vol.1) Republic of Korea and 
United States cooperative energy assessment. Volume 1. Main 
report. (Argonne National Lab., IL (USA)). Sep 1981. Con- 
tract W-31-109-ENG-38. 200p. NTIS, PC A09/MF AO}; 1; 
GPO Dep. Order Number DE84015683. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Korea/US Cooperative Energy Assessment provides a 
comprehensive perspective on Korea's energy situation. A number 
of observations can be made regarding current energy conditions, 
prospects for growth, and energy system alternatives. In addition, a 
number of steps can be identified as follow-up activities to the as- 
sessment. Korea is heavily dependent on fossil fuels for its energy 
needs. In 1978, crude oil satisfied 65.0% of Korea's primary energy 
requirements, and coal another 26.1%. Korea has no known domes- 


tic reserves of oil or natural gas, and its limited supply of domestic 
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coal is a low-heat-value high-ash anthracite. (There are 116 million 
tonnes of proven coal reserves, 76 to 126 million tonnes of probable 
reserves, and an estimated 157 to 393 million tonnes of possible re- 
serves). Extensive reserves of relatively low-grade uranium exist, 
but they are not yet economically exploitable. Renewable resources 
have played a limited role in Korea's energy picture, and little 
change is seen for the future. Imported fuels must satisfy the vast 
majority of Korea’s energy needs. They accounted for 69.8% of the 
total fuel use in 1978. The 1978 sectoral breakdown of energy con- 
sumption was: industry/agriculture, 40%; residential/commercial, 
28%; transportation, 12%; and public, 14%. The largest industrial 
energy consumer is petrochemical production, which requires more 
than twice the energy of the next largest industrial subsector, 
cement. The residential/commercial sector is least dependent on pe- 
troleum products, over half its energy requirements being satisfied 
by coal and 20% by wood. There are significant fuel-switching op- 
portunities in these two sectors for future growth. The majority of 
industrial demand is for direct heat with no fuel restrictions and for 
indirect heat (steam production). 


40293 (DOE/IA—0019-Vol.2-Pt.1) Republic of Korea 
and United States cooperative energy assessment. Vol. 2. 
Data base, Part 1. (Argonne National Lab., IL (USA)). Sep 
1981. Contract W-31-109-ENG-38. 239p. NTIS, PC A10/ 
MF AOI; 1; GPO Dep. Order Number DE84015686. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Appendices presented include: assessment chronology, meth- 
odology, reference case inputs to the Argonne Energy Model, and 
Wien automatic system planning data. 


40294 (DOE/IA—0019-Vol.2-Pt.2) Republic of Korea 
and United States cooperative energy assessment. Vol. 2. 
Data base, Part 2. (Argonne National Lab., IL (USA)). Sep 
1981. Contract W-31-109-ENG-38. 249p. NTIS, PC Al11/ 
MF AO1; 1; GPO Dep. Order Number DE84015760. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The tables in this appendix are the outputs of the report 
writer for the Argonne Energy Model (AEM). Outputs are includ- 
ed for the following cases: reference case (high growth, price track 
2); electricity variation on reference case; medium economic 
growth; low economic growth; price track 1 (low import prices); 
price track 3 (low gas and uranium); conservation case; solar capital 
cost reduced 50%; solar capital cost reduced 25%; alternative fuel 
(petroleum product imports); alternative fuel (LPG imports); and 
unconstrained case. 


40295 (DOE/IA—0019-Vol.2-Pt.3) Republic of Korea 
and United States cooperative energy assessment. Volume 2. 
Data base. Part 3. (Argonne National Lab., IL (USA)). Sep 
1981. Contract W-31-109-ENG-38. 110p. NTIS, PC A06/ 
MF AOl1; 1; GPO Dep. Order Number DE84015685. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Appendices included in this volume are: energy supply plan- 
ning model outputs; environmental burdens associated with energy 
technologies; energy conversion factors; and base year data. 


40296 (DOE/TA—0020-Vol.3-Pt.2) Republic of Korea 
and United States cooperative energy assessment. Volume 3. 
Reference reports, Part 2. (Argonne National Lab., IL 
(USA)). Sep 1981. Contract W-31-109-ENG-38. 877p. 
NTIS, PC A99/MF A0Ol1; 1; GPO Dep. Order Number 
DE84015688. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Toxics covered include: fossil fuel evaluation; medium Btu 
gas from imported coal, a supply option for the Republic of Korea; 
renewable resource evaluation; electric sector evaluation; and 
social, cultural and economic factors of the Republic of Korea. 





40297 (DOE/IA—0020-Vol.3-Pt.3) Republic of Korea 
and United States cooperative energy assessment. Vol. 3. Ref- 
erence reports, Part 3. (Argonne National Lab., IL (USA)). 
Sep 1981. Contract W-31-109-ENG-38. 784p. NTIS, PC 
A99/MF A01; 1; GPO Dep. Order Number DE84015689. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Topics covered include: sectoral demand analysis, environ- 
mental analysis, world price and availability of primary energy re- 
sources, Korea's off-shore and the competition for resources in the 
East China and Yellow Seas, and the Republic of Korea nuclear 
power plant program. 


40298 A derived demand model of regional highway diesel 
fuel use. Greene, D.L. (Oak Ridge National Laboratory, 
Oak Ridge, TN). Transportation Research, Part B: Methodo- 
logical; 18B: No. 1, 43-61(Feb 1984). 

A regiona, econometric model of heavy truck diesel fuel use 
is derived based on the theory of production. Input demand func- 
tions for new trucks and diesel fuel are specified and estimated. A 
simple, logistic scrappage model is estimated and used to estimate 
total heavy truck stocks and diesel-engine heavy truck stocks. 
Demand equations based on the AIDS almost ideal demand system 
flexible form cost function are estimated for new heavy truck 
demand and regional highway diesel fuel demand. New heavy 
truck demand is found to be elastic with respect to GNP, inelastic 
with respect to own price, and appears extremely sensitive to short 
term GNP trends. The short run price elasticity of diesel fuel 
demand is found to be very small. 


2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 39581, 39606, 40241, 40280, 40284, 40299, 
40418, 41468, 41469 


2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 39392, 39394, 39398, 39399, 39482, 39564, 
39568, 39574, 39575, 39576, 39576, 39577, 39578, 39579, 39580, 39581, 39581, 
39597, 39598, 39599, 39600, 39601, 39606, 39607, 39608, 39635, 40240, 40262 


40299 (NP—4901568) Need for port development legisla- 
tion. Joseph, M.R. (National Research Council, Washington, 
DC (USA)). 27 Jun 1983. 86p. National Research Council, 
Joseph Henry Building, 21st St., Pennsylvania Ave., Wash- 
ington, DC 20418. Order Number TI84901568. 

The author gives testimony in support of Senate Bill S.865. 
US ports are a weak link in the mine-to-market chain as evidenced 
by the long wait to load coal for overseas customers. This weak- 
ness cost us lost revenue of over $1 billion in 1980 and 1981. There- 
fore the US needs legislation to upgrade ports and harbors to meet 
the global demand for US coal. Discussion is presented under the 
headings. Trends in Coal Use and Trade; the US share of the 
World Coal Market; Port Capacity and the Need for Deep Draft 
Channels in the US; the Customer Countries; the Competing Coun- 
tries; the Trend Towards Larger Vessels; Legislation Proposals to 
Improve Coastal Ports; and National Coal Association Supports 
S.865 with Modifications. Appendices include data on future coal 
trade, port capacity, channel depth, ocean transport and shipping 
cost, and channel improvements at US ports. 21 tables. (DMC) 


2960 Electric Power 
REFER ALSO TO CITATION(S) 40204, 40296, 41258 


40300 (BNL—35042) Forecasting commercial electricity 
consumption at the Energy Information Administration. 
Wade, S.H.; Holte, J.A. (Brookhaven National Lab., Upton, 
NY (USA)). Oct 1983. Contract AC02-76CH00016. 22p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. Order Number 
DE84015726. 

Portions are illegible in microfiche products. 

The Commercial Sector Energy Model (CSEM) was devel- 
oped under contract by Brookhaven National Laboratory for the 
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Office of Energy Markets and End Use, Energy Information Ad- 
ministration (EIA). The model was developed in the fall of 1982 
based primarily on the Nonresidential Buildings Energy Consump- 
tion Survey (NBECS) of EIA. CSEM is used either as the commer- 
cial module of the Intermediate Future Forecasting System (IFFS) 
or as an independent commercial sector energy demand model. 
CSEM was used most recently to produce commercial sector 
energy projections for the 1982 Annual Energy Outlook (AED). 
CSEM produces detailed forecasts for the three primary fuels used 
by the commercial sector, electricity, natural gas and fuel oil. 


40301 (DOE/BP—269) Resource strategy for meeting 
the Bonneville Power Administration’s load i 
(USDOE Bonneville Power Administration, Portland, OR). 
26 Apr 1984. 26p. NTIS, PC A03/MF AOI; 1; GPO Dep. 
Order Number DE84016423. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Bonneville Power Administration (BPA) has identified a 
set of actions (resource strategy) to take through fiscal year (FY) 
1987 to ensure that it can meet its load obligations. This draft docu- 
ment explains how BPA’s resource strategy was developed and 
summarizes how the strategy will be implemented through pro- 
grams proposed for FY 1986 and FY 1987, most of the next rate 
period. The resource strategy identifies program levels needed 
through FY 1987 to accomplish these objectives. BPA intends to 
revise the resource strategy annually to reflect each year’s new July 
load forecast and other new information. 


40302 (DOE/ER/75110—T1) Electric utility research 
conference. Final technical report summary. (Midwest Uni- 
versities Energy Consortium, Chicago, IL (USA)). 1 Jun 
1984. Contract FG02-83ER75110. 8p. NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84014001. 

The April, 1984 Conference on Recent Developments in 
Electrical Utility Research, sponsored by the Midwest Universities 
Energy Consortium, Inc., the Electric Power Research Institute, 
and the US Department of Energy, continued the work begun at 
the symposium. Researchers from universities, utilities, and the 
sponsors were asked to address research activities and results, re- 
search needs, and joint research programs related to a variety of 
topics important in the utility sector: Electrical Engineering, Envi- 
ronment and Health, Chemical and Mechanical Engineering, Nucle- 
ar Engineering, Materials, New Technologies, Coal, Information 
Transfer, and Policy Issues. This report is a summary of the pro- 
ceedings. 


aa (DOE/ET/29136—1, pp 6-13) Methodologies for 

er system reliability evaluation. Wu, F.F. (Univ. of Cali- 
sees Berkeley). Apr 1982. NTIS, PC A15/MF AO0Ol. 
Order Number DE84013606. 

In Effectiveness analysis of electric energy systems. 

The state-of-the-art of methodologies for power system reli- 
ability evaluation that incorporates transmission system is reviewed. 
A unified conceptual model for power system reliability evaluation 
is presented. Different methods are classified within the model into 
three categories. Some useful concepts from reliability theory are 
presented and recent progress in communication network reliability 
evaluation that has successfully utilized these concepts are re- 
viewed. Future research needs in the development of methodolo- 
gies for power system reliability evaluation are pointed out. 


40304 (DOE/ET/29136—1, pp 14-21) Theorem concern- 
ing cyclic directed graphs with applications to network reli- 
ability. Willie, R.R. (Univ. of California, Berkeley). Apr 
1982. NTIS, PC AI15/MF AOl. Order Number 
DE84013606. 

In Effectiveness analysis of electric energy systems. 

In a recent paper, Satyanarayana and Prabhakar have pre- 
sented a new topological formula for evaluating exact reliability of 
terminal-pair directed networks. Terms in the formula are associat- 
ed in a one-to-one fashion with certain acyclic subgraphs of the net- 
work, cyclic subgraphs being of no importance. In their paper, 
however, the proof that cyclic subgraphs may be ignored seems to 
be incomplete. In this paper we consider an alternate proof of this 
fact. 
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40305 (DOE/ET/29136—1, pp 22-31) New algorithm 
for the reliability analysis of multi-terminal networks. Satyan- 
arayana, A.; Hagstrom, J.N. (Univ. of California, Berkeley). 
Apr 1982. NTIS, PC A15/MF A0Ol. Order Number 
DE84013606. 

In Effectiveness analysis of electric energy systems. 

In a probabilistic network, source-to-multiple-terminal reli- 
ability (SMT reliability) is the probability that a specified vertex 
can reach every other vertex. This paper derives a new topological 
formula for the SMT reliability of probabilistic networks. The for- 
mula generates only non-cancelling terms. The non-cancelling terms 
in the reliability expression correspond one-to-one with the acyclic 
t-subgraphs of the network. An acyclic t-subgraph is an acyclic 
graph in which every link is in at least one spanning rooted tree of 
the graph. The sign to be associated with each term is easily com- 
puted by counting the vertices and links in the corresponding sub- 
graph. Overall reliability is the probability that every vertex can 
reach every other vertex in the network. For an undirected net- 
work, it is shown the SMT reliability is equal to the overall reliabil- 
ity. The formula is general and applies to networks containing di- 
rected or undirected links. Furthermore link failures in the network 
can be s-dependent. An algorithm is presented for generating all 
acyclic t-subgraphs and computing the reliability of the network. 
The reliability expression is obtained in symbolic factored form. 


40306 (DOE/ET/29136—1, pp 32-41) Combinatorial 
properties of directed graphs useful in computing network re- 
liability. Satyanarayana, A.; Hagstrom, J.N. (Univ. of Cali- 
fornia, Berkeley). Apr 1982. NTIS, PC A15/MF AOl1. 
Order Number DE84013606. 

In Effectiveness analysis of electric energy systems. 

This paper is concerned with the problem of computing the 
probability that a root vertex can communicate with all other ver- 
tices in a probabilistic directed graph. One method is to apply the 
inclusion-exclsion principle of probability theory to the event at 
least one rooted spanning tree of the graph is working. We prove 
combinatorial properties of graphs which allow us to derive a 
much condensed form of the inclusion-exclusion expression. Each 
term corresponds to an acyclic spanning subgraph of the original 
graph, with coefficient equal to (-1)/sup b-n+1/, where b and n are 
the number of edges and vertices of the subgraph, respectively. 


40307 (DOE/ET/29136—1, pp 42-44) Reliability evalua- 
tion of a flow network. Lee, S.H. (North Carolina State 
Univ., Raleigh). Apr 1982. NTIS, PC A15/MF AO1. Order 
Number DE84013606. 

In Effectiveness analysis of electric energy systems. 

This paper presents a method for evaluating reliability of a 
flow network using the concept of lexicographic ordering. Associ- 
ated with each branch of the network are the flow capacity and the 
probability that the branch functions properly. The network is suc- 
cessful if a specified units of flow can be transmitted through the 
network. A labelling scheme is used to route the flow through the 
network and a computer program for implementing the algorithm is 
given in the Supplement. 


40308 (DOE/ET/29136—1, pp 45-90) Probabilistic 
flows for reliability evaluation of multi-area power system 
interconnections. Clancy, D.P.; Gross, G.; Wu, F.F. (Pacific 
Gas and Electric Co., San Francisco, CA; Univ. of Califor- 
nia, Berkeley). Apr 1982. NTIS, PC A15/MF A0Ol. Order 
Number DE84013606. 

In Effectiveness analysis of electric energy systems. 

The paper reports on the development of an efficient solu- 
tion method and computer program for the evaluation of multi-area 
reliability. An interconnected power system is modeled as a capaci- 
tated network with probabilistic arc capacities. The proposed solu- 
tion method consists of an analytic state space decomposition phase 
and a Monte Carlo simulation phase. An optimization problem is 
solved to minimize the total computational time for the two phases. 
The solution of the optimal mix problem determines the termination 
of the decomposition phase and the size of sample for the Monte 
Carlo phase. A new reliability index, the inadequate transfer capa- 
bility, is introduced. This measure indicates the relative effective- 
ness of either increasing existing capacities or opening new inter- 
connections between two areas. The proposed method has been im- 
plemented into a computationally efficient production grade soft- 


ware package, called REMAIN (Reliability Evaluation of Multi- 
Area INterconnections). The application of REMAIN to a seven 
area example for planning system enhancement is given. Data on 
computational times are also presented. 


40309 (DOE/ET/29136—1, pp 91-158) Determining re- 
liability cut and path set families for a capacitated flow net- 
work. Willie, R.R. Apr 1982. NTIS, PC A15/MF AO0l1. 
Order Number DE84013606. 

In Effectiveness analysis of electric energy systems. 

A capacitated flow network with multiple supplies and de- 
mands is a useful model for analyzing the reliability of a wide varie- 
ty of complex systems, such as communication and transportation 
networks, water resource allocation systems, and electric power 
grids. Such systems can often be represented as flow networks with 
edges assumed subject to failure. The network is defined to be 
working if a flow which meets all demands can be constructed 
using unfailed edges. In this memorandum, a basic algorithm is 
given for determining the family of all minimal sets of edges whose 
mutual failure implies system failure, as well as the family of all 
minimal sets of working edges that will insure the system is work- 
ing. In addition, these families are useful for evaluating the relative 
contribution of each component to the overall reliability of the 
system. For networks of practical interest, the two families may be 
too large to obtain in their entirety. To deal with these cases, a 
modified algorithm is given that generates smaller families which 
may be used in various ways to obtain upper and lower bounds on 
the probability of a system failure. 


40310 (DOE/ET/29136—1, pp 159-179) Modular de- 
composition and reliability computation in stochastic trans- 
portation networks having cutnodes. Shogan, A.W. (Univ. of 
California, Berkeley). Apr 1982. NTIS, PC A15/MF AOl1. 
Order Number DE84013606. 

In Effectiveness analysis of electric energy systems. 

Consider a flow network having random arc capacities and 
having associated with each node n a supply-demand random vari- 
able Y/sub n/ whose absolute value equals the supply available at 
the node when Y/sub n/ assumes a non-negative value and the 
demand required by the node when Y/sub n/ assumes a nonpositive 
value. A fundamental problem is the computation of the reliability 
R, that is, the probability that the random variables will assume 
values that permit a feasible flow. Upon adapting the graph-theore- 
tic concepts of cutnode and block, it is possible to identify a block- 
module, an independent, nontrivial subnetwork that has one and 
only one node (the cutnode) connected to nodes outside the sub- 
network. The reliability of the network will increase by a known 
factor after a block-modular decomposition that consists of a trans- 
formation of the cutnode’s supply-demand random variable and the 
deletion of the remainder of the block module. Provided the origi- 
nal network possesses at least one block module, R can be deter- 
mined from a sequence of block-modular decompositions that 
reduce the original network to a single node whose reliability is 
easily computed. Computational experience with a computer imple- 
mentation of such a decomposition method is reported, and the ap- 
plication of the method to the analysis of electrical power networks 
is included. 


40311 (DOE/ET/29136—1, pp 180-222) Using the de- 
composition tree of a network in reliability computations. 
Hagstrom, J.N. (Univ. of Illinois, Chicago). Apr 1982. 
NTIS, PC A15/MF AO1. Order Number DE84013606. 

In Effectiveness analysis of electric energy systems. 

Available algorithms for various measures of network reli- 
ability require computation time f(n) where f is at least exponential 
in n, the number of failure-prone elements in the system. Modulari- 
zation is a method of decomposing a network reliability problem 
into a set of subproblems. This reduces required computation time 
from f(n) to a sum of f(n/sub i/), n/sub i/ < n, usually a consider- 
able savings. For a two-terminal communication problem, the de- 
composition tree of a network provides the identity of the modules 
and an easily read map of the relations among them. We discuss the 
use of the decomposition tree for this problem, in both the directed 
and undirected cases, and extend it to reliability problems of all- 
vertex communication, rooted communication, feasible transporta- 
tion flow, and feasible shortest path. 





40312 (DOE/ET/29136—1, pp 223-235) Direct method 
for bulk power system reliability evaluation. I. Theoretical 
foundation. Moslehi, K.; Wu, F.F. (Univ. of California, 
Berkeley). Apr 1982. NTIS, PC A15/MF A0Ol. Order 
Number DE84013606. 

In Effectiveness analysis of electric energy systems. 

The reliability of a bulk power system is defined as the prob- 
ability of the set of states for which the dc load flow is satisfied 
with a particular demand and there is no line overload. A direct 
method to find such a set of working states, which does not require 
the solution of a load flow, is proposed. The method involves (i) 
replacing two sets, one defined by the constraints on line flows and 
the other by the constraints on phase angles, by two families of hy- 
perboxes, and (ii) identifying the states for which there exist points 
in a pair of hyperboxes, one from each family, that satisfy the flow- 
angle relations. The theoretical foundation of the method is present- 
ed in this paper. 


40313 (DOE/ET/29136—1, pp 236-263) Direct method 
for bulk power system reliability evaluation. II. Solution algo- 
rithm. Moslehi, K.; Wu, F.F. (Univ. of California, Berke- 
ley). Apr 1982. NTIS, PC A15/MF A0O1. Order Number 
DE84013606. 

In Effectiveness analysis of electric energy systems. 

A new approach to the problem of bulk power system reli- 
ability evaluation is proposed in a companion paper. A theoretical 
foundation of the approach is also presented there. A solution algo- 
rithm for the same approach is presented in this paper. The algo- 
rithm is divided into five major steps. The details of each step are 
described and an illustrative example is given. 


40314 (DOE/ET/29136—1, pp 264-304) Generalized 
network flow model with application to power supply-demand 
problems. Liu, C.C.; Wu, F.F. (Univ. of California, Berke- 
ley). Apr 1982. NTIS, PC A15/MF AO1. Order Number 
DE84013606. 

In Effectiveness analysis of electric energy systems. 

The conventional network flow model is generalized by re- 
placing the capacity constraints on the flow of each arc by a con- 
straint that the set of flows lies in a compact set, the resulting 
model is called the compact flow network model. A necessary con- 
dition for the maximal compact flow is presented. The max-flow- 
min-cut theorem is generalized to compact flow networks. The 
condition that is required for the max flow to be equal to the min 
cut is examined. The max-flow-min-cut theorem is used to derive a 
necessary and sufficient condition for feasibility of the multi-termi- 
nal supply-demand problem based on the compact flow model. As 
an application, the electric power supply-demand problem is dis- 
cussed from the compact flow point of view. 


40315 (DOE/ET/29136—1, pp 305-315) Structure pre- 
serving model for power system stability analysis. Bergen, 
A.R.; Hill, D.J. (Univ. of California, Berkeley). Apr 1982. 
NTIS, PC A15/MF AO1. Order Number DE84013606. 

In Effectiveness analysis of electric energy systems. 

A new model for the study of power system stability via 
Lyapunov functions is proposed. The key feature of the model is an 
assumption of frequency-dependent load power, rather than the 
usual impedance loads which are subsequently absorbed into a re- 
duced network. The original network topology is explicitly repre- 
sented. This approach has the important advantage of rigorously 
accounting for real power loads in the Lyapunov functions. This 
compares favorably with existing methods involving approxima- 
tions to allow for the significant transfer conductances in reduced 
network models. The preservation of network topology can be ex- 
ploited in stability analysis, with the concepts of critical and vulner- 
able cutsets playing central roles in dynamic and transient stability 
evaluation, respectively. Of fundamental importance is the feature 
that the Lyapunov functions give a true representation of the spa- 
tial distribution of stored energy in the system. 


40316 (DOE/ET/29136—1, pp 316-341) Reliability sys- 
tems modeled as continuous-time Markov chains with periodic 
transition rates. Tsai, Y.K.; Wu, F.F. (Univ. of California, 
Berkeley). Apr 1982. NTIS, PC A15/MF AOl. Order 
Number DE84013606. 
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In Effectiveness analysis of electric energy systems. 

Systems modeled as continuous-time finite-state Markov 
states are partitioned into the set of up-states and the set of down- 
states. The probability distributions of remaining in up-states and in 
down-states are derived. The limiting distributions of up-time, 
down-time and cycle-time, and the limiting expected up-time, 
down-time, and cycle-time, as well as the limiting average availabil- 
ity and the limiting expected frequency of entering down-states are 
derived. Some analogous relations are shown to be true as in Re- 
newal Theory. 


40317 (DOE/S—0029, pp 21-31) Electric equipment in- 
dustry: some recent trends in energy research and develop- 
ment. Schmitt, R.W. (General Electric Co., Schenectady, 
NY). May 1983. NTIS, PC A08/MF A011. Order Number 
DE84014836. 

In Industrial energy research and development. 

Current trends in electrical equipment research and develop- 
ment (R & D) are reviewed using General Electric (GE) as the pri- 
mary example. GE performs an estimated 25% to 50% of all the 
electrical energy R & D done by the electrical equipment suppliers. 
Market forces for products and services strongly influence electri- 
cal energy R & D. Even governmental policy considertions only 
influence commercial R & D in conjunction with the market forces. 
Both company funds and external funds for energy R & D have 
declined by about 30% since 1980. With the declining US electric 
energy use, markets for new electric generation technologies have 
been drastically reduced. Today, the market is too small to support 
the development of newer technologies such as molten-carbonate 
fuel cells, laser fusion, solar photovoltaics, and hydrogen genera- 
tion. But GE continues to develop new products and services for 
attractive energy markets and to maintain strength in areas where 
the company is a world leader. R & D to improve system reliabil- 
ity, reduce operating costs, and reduce environmental concerns 
continues. GE is creating energy-related uses for technology devel- 
oped outside the energy realm, such as electronic sensors and con- 
trols. Government sponsorship of electrical energy R & D influ- 
ences, but does not dictate, company decision making. This spon- 
sorship helps determine the pace of work in some cases. 


40318 (EPRI-EM—3159-SR, pp P2.1-P2.21) Using ex- 
ee ee ee 
commercial 


sector for energy management opportunities. 
Looney, Q. (OLA, Inc., Washington, DC). Jul 1983. NTIS, 
PC A17/MF AOl1. Order Number 1183902534. (CONF- 
830142—; CONF-830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

This paper illustrates, by example, the use of billing and load 
research data existing or being developed within many utility com- 
panies to characterize the commercial class market in a way useful 
to customer service and/or research people attempting to identify 
applications for thermal energy storage or other end use techniques 
specifically for commercial buildings. Information describing the 
functional uses of energy (heating, lighting, etc.) within each build- 
ing type must also be known or estimated. Thus it would be highly 
useful to install appropriate submetering in all sample buildings used 
for load research purposes. 


2980 Consumption And Utilization 
REFER ALSO TO CITATION(S) 40248, 40287, 41158 


40319 (AD-A—139954/2) Load management - methods to 
reduce electric utilities peak loads. Master's thesis. Eckert, 
A.N. (Florida Univ., Gainesville (USA)). Aug 1983. 80p. 
NTIS, PC A05/MF AO1. 

Contents: Utility Rate Structures and Load Management 
Concepts; Thermal Energy Storage Devices; Load Control and 
Communications Systems; Customer Applications of Load Manage- 
ment; Methodologies for Assessing Load Management. 
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40320 (DOE/EIA—0226(84/05)) Electric Power Month- 
ly, May 1984. (USDOE Energy Information Administration, 
Washington, DC. Office of Coal, Nuclear, Electric and Al- 
ternate Fuels). 06 Aug 1984. 44p. NTIS, PC A03/MF AOI; 
1 - GPO; GPO Dep. Order Number DE84015862. 

Portions are illegible in microfiche products. 

Data for 1983 are revised and final while 1984 are prelimi- 
nary. Statistics are tabulated for net generation, consumption, 
stocks, receipts, costs, sales and retail prices. 26 tables. (PSB) 


40321 (PB—84-185495) Farm energy supply and conser- 
vation. (New Zealand Energy Research and Development 
Committee, Auckland). Nov 1983. 147p. (R—98). NTIS, PC 
E04/MF E01. 

Prepared in cooperation with Massey Univ., Palmerston 
North (New Zealand). 

This report is an attempt to give an ‘overview’ of energy in 
New Zealand agriculture and horticulture. It endeavours to high- 
light areas where savings of traditional forms of energy currently 
used on farms might be achieved. Direct energy inputs were given 
greater consideration than indirect. An economic and energetic 
evaluation technique was devised to allow assessments of proposed 
energy saving systems to be made at a glance. Current energy de- 
mands were given for on-farm use of electric power, petrol, diesel 
and avgas. Transport of products to and from the farm was includ- 
ed together with private transport. Practical methods of energy 
conservation within current farming systems were considered in- 
cluding tractor and machinery selection, operation and mainte- 
nance, reduced cultivations, greenhouse heating, transport and ma- 
chinery sharing. Alternative energy supplies as produced and/or 
utilized on-farm (e.g. wind, water, solar, biomass fuels, crop resi- 
dues, wood) were also evaluated as was the possible utilization on 
farms of indigenous fuels such as coal and natural. The attitudes of 
the farming community to on-farm energy use were surveyed and 
analyzed, as were other potential barriers to implementation of new 
energy saving techniques. 
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REFER ALSO TO CITATION(S) 39834, 39844, 39864, 39901, 39912, 40243, 
40269, 41158 


40322 (CONF-840111—10) Energy from biomass and 
wastes: 1983 update. Klass, D.L. (Institute of Gas Technolo- 
gy, Chicago, IL (USA)). 1984. 89p. Institute of Gas Tech- 
nology, 3424 South State St., Chicago, IL 60616. Order 
Number T184901421. 

From 8. annual symposium on energy from biomass and 
wastes; Lake Buena Vista, FL, USA (30 Jan 1984). 

The effort to develop and apply technology for fuels and 
energy from biomass and wastes overcame a serious obstacle in 
1983. This effort grew despite the reduction in financial support 
that started 2 years ago. Although subject to extensive criticism 
from time to time and revision of the National Energy Policy Plan, 
which changed the objectives and direction of on-going research, 
the DOE program seems to have been clearly targeted and pur- 
sued. In the 2000-2010 time frame, the contribution of energy from 
biomass and wastes to primary energy consumption is expected to 
increase to 4.2-4.5% of the total energy supplied to the US econo- 
my, while wood and hydropower are projected to supply up to 
about 25% of total world energy consumption. At the present time, 
wood and wood-waste combustion systems are the main sources of 
energy from biomass and wastes in the United States. Industrial ap- 
plications are the largest component, but residential usage of wood 
fuel is increasing. Other technologies that are beginning to contrib- 
ute are small-scale anaerobic digestion of farm and industrial wastes 
for methane, thermochemical gasification of wood and wood 
wastes for fuel gases, mass burning of municipal solid wastes and 
combustion or co-firing of refuse-derived fuel for steam and elec- 
tricity, landfill gas recovery for medium- and high-Btu gas, and bio- 
mass-derived ethanol fuel. With the exception of ethanol in unlead- 
ed gasoline blends, commercial applications of all of these technol- 
ogies have shown slow to modest growth when compared with po- 
tential markets. However, sales of ethanol fuel have more than 
quadrupled since 1981. Sales of octane-enhancing methanol-cosol- 
vent blends with gasoline and possibly neat methanol fuel are ex- 
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pected to show strong growth in the next few years, but biomass 
will probably not play a major role as a methanol feedstock. 176 
references, 38 tables. 


40323 (DOE/OR/21389—3) Northeast Regional Biomass 
Program. Quarterly report, January-March 1984. (CONEG 
Policy Research Center, Inc., Washington, DC (USA)). 
1984. Contract FG05-830R21389. 148p. NTIS, PC A07/ 
MF AOI; 1; GPO Dep. Order Number DE84016325. 

Portions are illegible in microfiche products. 

This quarterly report covers the period from January 1- 
March 31, 1984. During this period, work began on 10 of 11 state 
grants and all four subcontracts planned for this program year. The 
implementation of the remaining state grant with Pennsylvania has 
been delayed until questions about state regulations on federal funds 
and the state hiring restrictions are resolved. While there have been 
some delays due to the nature of starting up a large number of 
projects (many of which must be coordinated with one another), 
the Northeast Regional Biomass Program is proceeding on schedule 
and is making significant progress toward its goals. In all eleven 
northeastern states, the NRBP has been the catalyst for cooperation 
between state agencies to forge new initiatives in the biomass field. 
Several states have launched joint programs between their energy 
and forestry offices to provide businesses with preliminary econom- 
ic feasibility assessments for woodburning. Subcontractors and 
states are actively planning programs to provide reliable informa- 
tion to users and potential users through conferences, workshops 
and individual contact. For the first time, government and industri- 
al decision-makers in the Northeast are jointly addressing issues re- 
lated to industrial and residential emissions from woodburning. In 
addition to the initial progress made on grants and subcontracts, 
CONEG has begun the long-range planning process for the pro- 
gram. Four task forces have been set up and work on a draft plan- 
ning document is underway. In all cases, work has been ap- 
proached with the idea of heightening the visibility of the NRBP 
and maximizing private sector participation. With its long-range 
planning work and the state grants and subcontracts, the NRBP has 
started to become a focus for technology transfer to industry in the 
Northeast and a mechanism for heightened coordination between 
federal and state biomass programs. Supporting documents are in- 
cluded in this report. 


40324 (NP—4901769) Renewable energy: energy from ag- 
ricultural products. (Florida Governor's Energy Office, Tal- 
lahassee (USA)). Jun 1984. 21p. The Governor's Energy 
Office, The Capitol, Tallahassee, FL 32301. Order Number 
1184901769. 


This report discusses the major issues concerning fuels de- 
rived from agricultural products. Agricultural products, particular- 
ly sugarcane and corn, are currently meeting major energy needs in 
Florida. Recent figures indicate that about 10 percent of the gaso- 
line sold in Florida is ethanol enriched. This gasohol contains a 10 
percent mix of ethanol, which is generally produced from corn or 
sugarcane molasses. Sugarcane residues (bagasse) also supply most 
of the fuel to power Florida’s large sugar processing industry. 
These products have the potential to play an expanded role in 
Florida’s energy future. Principle areas of interest are: growing 
crops such as napier grass or harvesting water hyacinths to produce 
methane that can be substituted for natural gas; expanded use of 
sugar, starch, and industrial and agricultural wastes as raw materials 
for ethanol production; and improved efficiency in conversion 
processes such as anaerobic digestion and fermentation. The Insti- 
tute of Food and Agricultural Sciences at the University of Florida 
plays a leading national role in energy crops research, while Walt 
Disney World is using a demonstration project to convert water 
hyacinths into methane. Increased use of fuels produced from agri- 
cultural products depends largely on their costs compared to other 
fuels. Ethanol is currently attractive because of federal and state tax 
incentives. The growth potential of ethanol and methane is en- 
hanced by the ease with which they can be blended with fossil 
fuels and thereby utilize the current energy distribution system. 
Neither ethanol nor methane appear able to compete in the free 
market for mass distribution at present, although studies indicate 
that genetic engineering and more efficient conversion processes 
may lower prices to cost effective levels. These fuels will be most 





cost effective in cases where waste products are utilized and the 
fuel is used close to the site of production. 


40325 (PB—84-170612) Residential Wood Combustion 
Study. Task 3. Wood fuel use projection. Final report. 
Greene, W.T.; Gay, R.L. (Green (Del) Associates, Inc., 
Woodburn, OR (USA). Environmental Technology Div.). 
Dec 1982. 146p. NTIS, PC A07/MF AO1. 

See also PB84-170604 and PB84-170620. Prepared in coop- 
eration with Solutions for Energy and Environment, Inc., Portland, 
OR, and Gay (Robert L.), Portland, OR. Portions of this document 
are not fully legible. 

This ri report analyzes trends in wood fuel use within the city 
limits of Seattle and Spokane (Washington) and in the greater Port- 
land (Oregon) metropolitan area. Short-term (through 1985) and 
long-term (through 2000) trend projections are presented. Short- 
term projections were made based on volumes of firewood re- 
moved from the nearest national forest(s) and average heating 
season nephelometer light scattering coefficient (Bscat), normalized 
for temperature and meteorological effects for two sites in the Port- 
land areas and one site in Seattle. For long-term projections of 
wood fuel use, a state-of-the-art model was adapted and applied to 
simulate wood fuel use during 1970-2000. This model calibrated 
well against limited available data on actual wood use. The model 
projects increasing or decreasing wood fuel use based primarily 
upon the magnitude of potential fuel cost savings from heating with 
wood versus other fuels. 
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40326 (ANL/MHD—84-2) Design, construction, and per- 
formance test of a six-tesla superconducting wade magnet 
system for magnetohydrodynamic energy conversion research. 
(Argonne National Lab., IL (USA)). Jun 1984. Contract W- 
31-109-ENG-38. 248p. NTIS, PC All/MF AOl; 1; GPO 
Dep. Order Number DE84015979. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A six-tesla superconducting dipole magnet for use in magne- 
tohydrodynamic (MHD) energy conversion research at either the 
Coal-Fired Flow Facility (CFFF) at the University of Tennessee 
Space Institute (UTSI) or the Component Development and Inte- 
gration Facility at the Montana Energy and MHD Research and 
Development Institute has been designed, fabricated, and tested by 
Argonne National Laboratory (ANL). The magnet, SCMS-2, pro- 
vides a 6-T tapered transverse field in a 1.0-m-diameter bore 5 
meters long. The overall magnet and cryostat weigh 172 metric 
tons, and at full excitation, the magnetic field stores 210 MJ of elec- 
tromagnetic energy. The magnet constitutes a unique research tool 
of unprecedented size and power for the study of open-cycle MHD 
generator performance. This document describes the detailed design 
considerations and supporting calculations for the CFFF magnet 
system, the development of the magnet fabrication facility, the 
process of fabrication and assembly of the superconducting coils 
and the magnet cryostat, and the magnet performance tests at 
ANL. The 5-T US superconducting magnet system, SCMS-1, de- 
signed and fabricated at ANL for tests in the US/USSR coopera- 
tive MHD program using the U-25 MHD facility in Moscow, 
USSR, is the direct predecessor to the SCMS-2 magnet described 
in this report. This magnet, however, demonstrates the scalability 
of key design concepts of the two magnet systems for application 
to larger magnets that will be required for larger systems needed 
for the steps in the development of commercial scale, MHD electri- 
cal power plants. 


40327 (PNL-SA—12230) Ceramic materials for MHD 
electrodes. Marchant, D.D. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Jun 1984. Contract AC06-76RL01830. 
13p. (CONF-840667—5). NTIS, PC A02/MF A0O1; 1; GPO 
Dep. Order Number DE84015580. 

From 22. symposium on engineering aspects of MHD; State 
College, MS, USA (26 Jun 1984). 
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Portions are illegible in microfiche products. 

Compositions containing InzO;-SnO2 have been studied as 
additives to refractory ceramic oxides for increased electrical con- 
ductivity. The electrical conductivity of InzOs-SnO2 compositions 
increases with increasing InzOs concentration and reaches a maxi- 
mum with compositions containing about 95 mol% IneOs. These 
high In2Os-containing compositions behave like degenerate semi- 
conductors; the electrical conductivity decreases with increasing 
temperature. Three major crystallographic phases were identified 
for each composition. These phases were tested for their relative 
electrical conductivity and corrosion resistance, to determine which 
phase would be most suitable for use as an additive. 


flow effects in diagonal MHD channels. 

yo R.K.; Vanka, S.P. (Argonne National Laborato- 

pa _— IL). Journal of Energy; 7: No. 5, 387-388(Sep 

Detailed three-dimensional calculations are made to study 

the generation of secondary flows in conducting and insulating- 

sidewall diagonal channels. The secondary flows are found to di- 

minish the velocity overshoots, to promote flow and momentum 

mixing, and to introduce flow asymmetry. The secondary flows 

also introduce asymmetry in the peripheral variations of skin fric- 
tion and heat flux on the cathode, anode, and sidewalls. 


3003 Thermoelectric Generators 

REFER ALSO TO CITATION(S) 40584 

3004 Thermionic Converters 

REFER ALSO TO CITATION(S) 42443 

3005 Fuel Cells 

REFER ALSO TO CITATION(S) 40484, 40485, 40584 


40329 (BNL—51728-Vol.1) Proceedings of the conference 
on high temperature solid oxide electrolytes. Volume I. Anion 
conductors. Salzano, F.J. (comp.). (Brookhaven National 
Lab., Upton, NY (USA)). Oct 1983. Contract AC02- 
76CH00016. 36ip. (CONF-8308120—Vol.1). NTIS, PC 
A16/MF A0l1; 1; GPO Dep. Order Number DE84007985. 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Separate abstracts were prepared for 25 of the 26 papers in- 
cluded in this volume. One paper was previously included in the 
data base. (WHK) 


40330 (BNL—51728-Vol.1, pp 1-3) DOE overview of 
technology. 


solid oxide electrolyte fuel cell . Zahid, M.; Gari- 
boldi, R. (Dept. of Energy, Chicago, IL). Oct 1983. NTIS, 
PC A16/MF AOl. Order Number TI84007985. (CONF- 
8308120—Vol.1). 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 

The focus of the DOE program has been the efficient utiliza- 
tion of fossil fuels. The primary task was to establish proof of the 
tubular cell concepts proposed by Westinghouse. Of the three fuel 
cell concepts being supported by DOE Fossil Energy, the Solid 
Oxide Fuel Cell (SOFC) has been and continues to be the most ad- 
vanced long-range concept considered. Some of the specific current 
goals of the Solid Oxide Fuel Cell program are to qualify cell per- 
formance, qualify submodule performance, and qualify generator 
performance. Near term development goals are discussed. (WHK) 
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40331 (BNL—51728-Vol.1, pp 5-15) Cell performance 
and life characteristics of solid oxide electrolyte fuel cells. 
Isenberg, A.O. (Westinghouse Electric Co., Pittsburgh, 
PA). Oct 1983. NTIS, PC Al6/MF A0l1. Order Number 
TI84007985. (CONF-8308120—Vol.1). Contract AC02- 
80ET 17089. 

From 2. high temperature solid oxide electrolytes confer- 
ence; = NY, USA (16 Aug ae : ; s 

e special design of state-of-the-art thin layer solid oxide 

electrolyte fuel cells (SOFC) requires special test equipment for 
performance and life tests of cells. Individual cells must be operated 
in a way that approaches operational conditions in multiple cell 
SOFC generators as closely as possible. Potential shortcomings in 
cell test rigs will be discussed, as well as their effect on achieving 
meaningful performance and life data. The present status of cell 
technology will be presented, as it relates to cell performance under 
realistic fuel conditions, i.e., composition and utilization. 2 refer- 
ences, 8 figures. 


40332 (BNL—51728-Vol.1, pp 17-27) Critical issues in 
solid oxide fuel cell development. Hooie, D.T. (Gas Research 
Inst., Chicago, IL). Oct 1983. NTIS, PC A16/MF AOl1. 
Order Number T1I84007985. (CONF-8308120—Vol.1). 

From 2. high temperature solid oxide electrolytes confer- 
ence; _ NY, USA (16 Aug 1983). 7 

ignificant advances have been made in solid oxide fuel cell 

technology (SOFC) during the past few years. However, resolution 
of several critical issues is necessary for this fuel cell system to be 
commercially viable. Four primary critical issues have been identi- 
fied and will be discussed. These issues are cell fabrication, electri- 
cal interconnection development, internal resistance, and thermal 
cycling. All of these issues are considered fundamental, as would be 
expected since the SOFC is still in an early development stage. Ad- 
ditional technological hurdles are expected to be discovered as the 
technology progresses. Assuming the technical issues can be re- 
solved, preliminary economic analysis indicates that a significant 
onsite market exists for SOFC’s. In addition to being applicable to 
residential and commercial markets, this concept has the potential 
to address the industrial cogeneration market. Because of this 
market’s requirement for large volumes of high quality heat, it is 
generally not accessible to low temperature fuel cells. The market 
potential will be briefly discussed. 3 figures, 3 tables. 


40333 (BNL—51728-Vol.1, pp 39-44) Vapor deposition 
of stabilized zirconium oxide electrolyte and lanthanum chro- 
mite interconnection for multiple cell fabrication. Zymboly, 
G.E. (Westinghouse Electric Corp., Pittsburgh, PA). Oct 
1983. NTIS, PC A16/MF AOl1. Order Number T184007985. 
(CONF-8308120—Vol.1). Contract AC02-80ET17089. 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 

lid oxide fuel cell (SOFC) technology has advanced to the 
point where multiple cell fabrication and testing is warranted for 
extended life tests and analysis of failure modes. This requires 
larger numbers of cells of similar characteristics. Also the fabrica- 
tion of the first SOFC generator (S kW size) will require a larger 
number of tubular cells. Until recently, only single cells could be 
processed in the existing deposition reactors. In order to establish 
the capability of preparing larger numbers of cells, we designed, 
built, and tested a multiple-cell vapor deposition reactor. 


40334 (BNL—51728-Vol.1, pp 45-55) Microstructure - 
property relationships for porous CaO stabilized ZrO. sup- 


port tubes. Rossing, B.R. (Westinghouse R and D Center, 
Pittsburgh, PA). Oct 1983. NTIS, PC A16/MF AO1. Order 
Number T184007985. (CONF-8308120—Vol.1). 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 

e active elements of the Westinghouse solid oxide electro- 
lyte fuel cell are supported on porous CaO stabilized ZrO. tubes. 
These support tubes must possess adequate mechanical strength to 
survive both fabrication activities as well as long term cell oper- 
ation. At the same time, gas diffusion rates through the porous 
structure must be high enough so as not to limit cell fabrication and 
cell operation processes that are dependent upon gas transport. 
Both mechanical properties and gas diffusion rates are strongly re- 
lated to tube microstructure. This paper will describe these proper- 


ty-microstructure relationships. Using this understanding porous 
support tubes with improved properties can be realized through 
compositional developments and/or processing innovations. 9 refer- 
ences. 


40335 (BNL—51728-Vol.1, pp 127-139) Electrochemical 
applications of stabilized zirconia. Stern, K.H. (Naval Re- 
search Lab., Washington, DC). Oct 1983. NTIS, PC A16/ 
MF AOl1. Order Number T184007985. (CONF-8308120— 
Vol.1). 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 

Equilibrium applications of stabilized zirconia discussed in- 
clude measurement of PO. in gases, measurement of dissociation 
pressures of oxides, determination of thermodynamic properties of 
sulfides and sulfates, measurement of oxygen solubility in metals, 
measurement of oxide activity in molten salts and glasses, and meas- 
urement of pH in high temperature aqueous solutions. Dynamic ap- 
plications discussed include an oxygen pump, an oxygen fuel cell, 
titration of oxygen into and out of molten salts, and use as a cata- 
lyst. 27 references. 


40336 (BNL—51728-Vol.1, pp 229-243) Microstructure 
and microanalysis in relation to the grain boundary conductiv- 
ity effect in doped ceria. Gerhardt-Anderson, R.; Nowick, 
A.S.; Mochel, M.E.; Dumler, I. (Columbia Univ., New 
York, NY; Univ. of Illinois, Urbana). Oct 1983. NTIS, PC 
A16/MF AOl. Order Number 1184007985. (CONF- 
8308120—Vol.1). Contract AC02-78ER04693. 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 

TEM and STEM methods have been employed in order to 
determine the origin of the grain boundary effect in doped ceria 
solid electrolytes. This is the electrical effect which manifests itself 
as an extra arc in the complex impedance plot. All samples exam- 
ined were found to contain varying amounts of mostly Si amor- 
phous phases in the form of thick boundaries and second phase par- 
ticles. We conclude that the grain boundary effect is due to the 
presence of the thick boundaries which serve as a blocking layer to 
the ionic carriers. Furthermore, we have also observed that Y 
doping results in the formation of a stable precipitate of approxi- 
mate composition Yo 6Sio 2 Ceo 2O/sub x/ which appears to scav- 
enge Si, and thus may serve to decrease the grain boundary effect 
in these materials. 13 references. 


40337 (BNL—S51728-Vol.1, pp 245-258) Redox behavior 
of high temperature electrodes. Anderson, H.U.; Flander- 
meyer, B.K.; Nasrallah, M.M.; Agarwal, A. (Univ. of Mis- 
souri, Rolla). Oct 1983. NTIS, PC A1l6/MF AOl1. Order 
Number T184007985. (CONF-8308120—Vol.1). 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 

The stability of high temperature fuel cell electrodes to their 
ambient environment is important for the long term reliability of 
fuel cells. In this report the behavior of oxide electrode materials as 
a function of oxygen activity and temperature is considered. 
Models for the oxidation-reduction behavior of both p and n type 
oxides are presented. These models take into account the absorption 
and evolution of oxygen which take place as oxygen activity is 
varied. The resulting instability in electrical conductivity is ex- 
plained as a consequence of changes in carrier concentration due to 
variability in ionic defect concentration. The proposed models are 
applied to acceptor doped LaCrOs and donor doped SrTiOs. It is 
shown that the models explain the experimental data well and as a 
consequence diagram can be made which show the regions of 
oxygen activity and temperature for which stability of electrical 
conductivity and defect structure might be expected. 12 references, 
10 figures. 


40338 (BNL—51728-Vol.1, pp 283-293) AC measure- 
ments on fuel cells and fuel cell components. Bauerle, J.E. 
(Westinghouse Electric Corp., Pittsburgh, PA). Oct 1983. 
NTIS, PC A16/MF AOl. Order Number 1184007985. 
(CONF-8308120—Vol.1). Contract AC02-80ET17089. 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 





AC impedance measurements on fuel cells can provide infor- 
mation on a variety of cell processes, such as ionic and electronic 
resistance, electrode charge transfer resistance, electrode interfacial 
capacity, and mass transfer effects associated with porous elec- 
trodes such as gas diffusion resistance and closed-pore capacity. 
Some experimental results for thin film solid oxide fuel cells will be 
interpreted in terms of the above processes. An important practical 
application of ac measurements to solid oxide fuel cell development 
is for the determination of individual thin film component resist- 
ances. The electrolyte film is particularly critical because of possi- 
ble interfacial resistance effects at either the air or fuel electrode 
boundaries. Experimental techniques and some results for this type 
of measurement are discussed. 


(BNL—51728-Vol.1, pp 295-302) Some non-elec- 
trochemical requirements for air electrode materials of high 
temperature solid electrolyte fuel cells. Ruka, R. (Westing- 
house Research and Development Center, Pittsburgh, PA). 
Oct 1983. NTIS, PC A16/MF AOl. Order Number 
T184007985. (CONF-8308120—Vol.1). Contract AC02- 
80ET 17089. 

From 2. high temperature solid oxide electrolytes confer- 
ence; dae sas NY, USA (16 Aug 1983). 

on-electrochemical properties of air electrode materials, in- 

cluding thermal expansion, sintering behavior, dimensional changes 
due to changing oxygen partial pressure and chemical interactions 
with other cell components, affect the mechanical and chemical in- 
tegrity of high temperature solid electrolyte fuel cells. Experimental 
examples of some of the properties which result in undesired di- 
mensional changes are discussed. 


40340 (BNL—51728-Vol.1, pp 303-321) Defect electro- 
chemistry of oxide electrodes. Wirtz, G.P.; Isaacs, H.S. 
(Univ. of Illinois, Urbana; Brookhaven National Lab., 
Upton, NY). Oct 1983. NTIS, PC A16/MF A0Ol1. Order 
Number T184007985. (CONF-8308120—Vol.1). 
From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Au ug 1983). 
ie polarization i in an electrochemical cell may be represent- 
ed by the sum of a number of overpotentials which arise during the 
passage of current through the cell. The product of this sum and 
the cell current is the energy loss during cell operation. At the 
oxygen electrode in a stabilized zirconia based cell the polarization 
process is often markedly dependent on the electrode material as 
evidenced in point contact measurements. In many cases the obser- 
vations may be rationalized in terms of a model based on a Lang- 
muir adsorption isotherm for oxygen in which the rate limiting step 
in the electrode reaction is the adsorption-desorption of oxygen on 
the electrode surface. This model predicts cathodic and anodic cur- 
rents limited respectively by the complete depletion and complete 
coverage of the surface by adsorbed oxygen. When the point con- 
tact electrode in question is a conductive oxide, limiting currents 
are often not obvious, and the cell current is often strongly time 
dependent. This necessitates either discarding the model, or ac- 
counting for an overpotential and time dependence of the nature of 
the electrode surface to account for the observations. This paper in- 
vestigates the extent to which classical defect chemistry of oxides 
may be incorporated into the model to explain the observed time 
and overpotential dependeace of polarization in IngOs and LaMnOs 
based electrodes. The concentration of oxygen adsorption sites is 
related to the defect concentration in this model. The specific rate 
constant per site is then another variable which depends upon the 
cation composition, independent of the site concentration. In this 
way the purely catalytic effect of isovalent additives such as prase- 
odymium may be explained. 5 references, 11 figures. 


40341 (BNL—51728-Vol.1, pp 323-330) Use of single 
point contact electrodes to understand porous electrode be- 
havior on solid electrolytes. Linkous, C.A. (Brookhaven Na- 
tional Lab., Upton, NY). Oct 1983. NTIS, PC A16/MF 
AOl1. Order Number TI84007985. (CONF-8308120—Vol.1). 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA * Aug 1983). 

Ithough one of the principal reasons for choosing high 
temperature solid electrolyte fuel cells over other fuel cell technol- 
Ogies is that activation overpotentials are generally reduced, elec- 
trocatalyst requirements such as high conductivity, thermal and 
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chemical stability, compatible thermal expansion, cost, and ease of 
fabrication may force a compromise with respect to electrode activ- 
ity. Thus, even at 1000°C, activ’ ion overpotentials may still cause 
a substantial efficiency loss in fuel cell performance. Part of our re- 
search effort here over the years at Brookhaven National Laborato- 
ry on zirconia fuel cell development has focussed on the identifica- 
tion of electrode materials, particularly cathode materials, that ex- 
hibit low overpotentials on zirconia electrolyte for the various fuel 
cell reactions of interest. Now that the basic compositions of anode 
and cathode materials have been decided upon for most R and D 
groups in this area, we are trying to develop a methodology by 
which the activation overpotential can be precisely measured. Once 
known, it can be compared to the magnitudes of other overpoten- 
tial losses so that the proper amount of attention and effort be allo- 
cated to each item. This paper describes the method in which we 
use point contact electrodes to directly measure activation overpo- 
tentials. 8 references. 


ee 1, pp a 347) Mechanisms of 
catalytic oxidation of a solid-electrolyte fuel 
cell. Nguyen, B.C.; om D.M. (Stanford Univ., CA). Oct 
1983. NTIS, PC A16/MF A0O1. Order Number T184007985. 
(CONF-8308120—Vol.1). 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 

Results presented in this paper are part of an ongoing inves- 
tigation of the electrocatalytic mechanisms involved in the anodic 
oxidation of hydrocarbons and the cathodic reduction of O2 in a 
fuel cell employing Sc2O3- or Y2Os-stabilized ZrO2. The general 
status of the electrochemical studies is reviewed. The particular 
focus of this paper is on experiments performed to test the assump- 
tion that the solid electrolyte plays an important role in electrocata- 
lysis compared to the porous metallic electrode. It has been ob- 
served that great enhancement in seaction-rates and current drawn 
at a given overpotential occurs when the electrolyte is blackened 
by electrolysis, forming a suboxide of zirconia, ZrO/sub 2-x/. 
Simple potentiometric measurements with He as the fuel and air as 
oxidant have been made on both the unblackened and blackened 
ZrO2-Sc2,03 system. The possibility that electronic conduction in 
the blackened electrolyte causes too high apparent surface reaction 
rates to be assigned from coulometric measurements has been elimi- 
nated since measured electronic transference numbers are very low. 
Product composition obtained from chromatographic analysis is 
being used as an independent method of measuring reaction rates 
from coulometric techniques. The general kinetic information re- 
sulting from this study is being used for optimal modeling and 
design of practical tubular shaped solid-electrolyte fuel cells em- 
ploying air and hydrocarbons. A laboratory scale tubular electro- 
chemical reactor has been constructed to provide experimental data 
of value in modeling. 19 references, 5 figures. 


40343 (BNL—51728-Vol.1, pp 349-360) Oxygen ex- 
change measurements on zirconia-yttria electrolyte surfaces 
modified by various dopants. Tannhauser, D.S.; Kilner, J.A.; 
Steele, BCH. (Imperial Coll., London, England). Oct 1983. 
NTIS, PC A16/MF A0Ol. Order Number 1184007985. 
(CONF-8308120—Vol.1). 

From 2. high temperature solid oxide electrolytes confer- 
ence; — NY, USA (16 Aug 1983). 

Yttria stabilized zirconia (YSZ) has a number of practical ap- 
plications as electrolyte membrane. Current interest is focused on 
three main devices: oxygen monitors, high temperature fuel cells, 
and water electrolyzers. In all these devices two processes are im- 
portant, namely the interaction at the solid oxide (electrode)/gas 
interface, and diffusion of oxygen in the solid under the influence of 
an electrochemical gradient. The latter phenomenon is well under- 
stood; however, little is known about factors which affect the inter- 
change of oxygen between the ambient gas and the oxide surface. 
Surface perfection and purity, as well as crystalline orientation, 
may all play a role. In view of the growing requirement for devices 
to operate at low temperatures (~ 500°C), where the surface ex- 
change becomes very slow, it is important to understand this proc- 
ess. Recent experimentss have suggested that surface treatment of 
zirconia with CeO. may accelerate reaction kinetics at electrodes. 
Another series of experiments by Verkerk et al has suggested that 
in the low temperature regime BigOs - Er2Os has much faster trans- 
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fer rate for oxygen than YSZ. Consequently, we have started a 
series of experiments to investigate the effects of chemical treat- 
ments on the exchange of oxygen between the surface of YSZ 
single crystals and oxygen in the gas phase. 9 references. 


40344 (BNL—51728-Vol.2) Proceedings of the conference 
on high temperature solid oxide electrolytes. Volume II. 
Cation conductors. Salzano, F.J. (comp.). (Brookhaven Na- 
tional Lab., Upton, NY (USA)). Oct 1983. Contract AC02- 
76CH00016. 140p. (CONF-8308120—Vol.2). NTIS, PC 
A07/MF AO1; 1; GPO Dep. Order Number DE84007982. 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Separate abstracts were prepared for the 11 papers included 
in this volume. (WHK) 


40345 (LA—10008-PR) Electrochemical and surface sci- 
ence research on fuel cells. Progress report, January 1-De- 
cember 31, 1982. Srinivasan, S.; Gonzalez, E.R.; Hsueh, 
K.L.; Chin, D.T.; Hyde, P.J.; Maggiore, C.J.; Gottesfeld, S.; 
Chang, H.H.; Derouin, C.R.; Bobbett, R.E. (Los Alamos 
National Lab., NM (USA)). Jun 1984. Contract W-7405- 
ENG-36. 63p. NTIS, PC A04/MF A0Ol; 1; GPO Dep. 
Order Number DE84015982. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Our investigations support the development of advanced 
acid electrolyte fuel cells for power generation and transportation 
applications. The ions CF;SO3;~ and H2PO,” have similar adsorp- 
tion characteristics on mercury from dilute aqueous electrolytes 
(<1 M). Transport properties in phosphoric acid show strong tem- 
perature and concentration dependences. Solvent clusters account 
for transport of 6 to 9 moles of water per mole of proton through 
Nafion membranes. Exchange current densities for oxygen reduc- 
tion on platinum are dependent on anion adsorption from the elec- 
trolyte and follow the sequence KOH > H2SQ, ~ CF3;SO3H > 
HsPQ, > HCIQ,. The reaction order, with respect to oxygen for 
oxygen reduction at Pt in dilute CF;SOsH, is one half. The nuclear 
microprobe technique revealed (1) the three-dimensional distribu- 
tion of platinum in a fuel cell electrode and (2) the loss of vanadium 
from a Pt-V electrocatalyst during fuel cell operation. The ellipso- 
metric method was developed to measure anion adsorption on plati- 
num. Single cells were assembled and tested for the proposed simu- 
lated drive-cycle-performance evaluations. An energy balance was 
made for a 20-kW phosphoric acid fuel cell power plant for a GM 
X-car. 44 references. 


40346 (SERI/CP—234-1707, pp 19-25) Army fuel cell 
program. Joebstl, J.A. (Army Mobility Equipment Research 
and Development Command, Ft. Belvoir, VA). Jun 1982. 
NTIS, PC A13/MF AOl. Order Number DE83011988. 
(CONF-820686—). 

From Workshop on renewable fuels and advanced power 
sources for transportation; Denver, CO, USA (17 Jun 1982). 

The Army fuel cell program is directed primarily on the ap- 
plication of phosphoric acid fuel cell technology for the develop- 
ment of tactical-utility power units to replace 1.5 to 10 kW military 
standard engine generator sets in special applications at brigade and 
forward areas. These fuel cell power units are indirect methanol/air 
systems involving steam reforming of methanol for generation of a 
hydrogen-rich fuel. The most advanced system of this effort is the 
1.5-kW fuel cell power unit which is presently in the stage of engi- 
neering development. This systems development program is sup- 
ported by technology base efforts for the development of advanced 
fuel cell power plants with increased efficiency and lifetime, and 
decreased volume, weight, cost and atart-up time. A further impor- 
tant goal of these technology base efforts is to develop fuel cell sys- 
tems which may be operated on a wide range of logistic and syn- 
thetic fuels, thus improving their potential for standardization and 
interoperability. 2 references. 
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40347 (SERI/CP—234-1707, pp 27-53) Oxygen cath- 
odes: present status and problem areas. Yeager, E. (Case 
Western Reserve Univ., Cleveland, OH). Jun 1982. NTIS, 
PC A13/MF AO1. Order Number DE83011988. (CONF- 
820686—). 

From Workshop on renewable fuels and advanced power 
sources for transportation; Denver, CO, USA (17 Jun 1982). 

The following topics are discussed: general features of air 
cathodes for operation in concentrated liquid electrolytes; thermo- 
dynamics and pathways for O2 reduction; and O: electrocatalysis. 
36 references, 16 figures, 1 table. 


40348 (SERI/CP—234-1707, pp 55-76) Acid fuel cells: 
overview of the state-of-the-art. Appleby, A.J. (Electric 
Power Research Institute, Palo Alto, CA). Jun 1982. NTIS, 
PC A13/MF A0Ol. Order Number DE83011988. (CONF- 
820686—). 

From Workshop on renewable fuels and advanced power 
sources for transportation; Denver, CO, USA (17 Jun 1982). 

Progress on phosphoric acid fuel cells is summarized, and 
projections for acid fuel cells in the year 2000 and beyond are 
given. 9 references, 6 figures. 


40349 (SERI/CP—234-1707, pp 77-87) Siemens fuel cell 
system with alkaline electrolyte. Michel, A. (Siemens Re- 
search Laboratories, Erlangen, Germany). Jun 1982. NTIS, 
PC Al13/MF A0Ol1. Order Number DE83011988. (CONF- 
820686—). 

From Workshop on renewable fuels and advanced power 
sources for transportation; Denver, CO, USA (17 Jun 1982). 

The Siemens fuel cell system is comprised of hydrogen/ 
oxygen fuel cells with alkaline electrolyte and non-platinum metal 
electrodes. The construction, performance, and hardware of this 
system are discussed. 9 references, 11 figures. 


40350 (SERI/CP—234-1707, pp 89-92) ELENCO’S al- 
kaline fuel cell program. Van den Broeck, H. (ELENCO, 
Mol, Belgium). Jun 1982. NTIS, PC A13/MF A0Ol1. Order 
Number DE83011988. (CONF-820686—). 

From Workshop on renewable fuels and advanced power 
sources for transportation; Denver, CO, USA (17 Jun 1982). 

ELENCO’S hydrogen-air fuel cell program is described. 
The main features of their fuel cell are: alkaline, with a circulating 
6N KOH electrolyte; multilayered gas diffusion electrodes, of the 
teflon-carbon type; Pt on C catalysts in both anodes and cathodes; 
and low operating temperature (average of 65°C). 


40351 (SERI/CP—234-1707, pp 93-107) Conceptual 
design study of SPE fuel cell powerplant for vehicular appli- 
cations. Nuttall, L.J. (General Electric Co., Wilmington, 
MA). Jun 1982. NTIS, PC A13/MF A0Ol. Order Number 
DE83011988. (CONF-820686—). 

From Workshop on renewable fuels and advanced power 
sources for transportation; Denver, CO, USA (17 Jun 1982). 

The solid polymer electrolyte fuel cell technology was de- 
veloped for and has been used in a number of space power applica- 
tions. During the past 20 years, since the first use of the SPE fuel 
cells in the Gemini spacecraft program, significant technology ad- 
vancements have been achieved which have resulted in more than 
an order of magnitude increase in energy density and almost two 
orders of magnitude in life. Prototype air breathing SPE fuel cells 
have also been developed for ground power applications, using 
both solid hydride and liquid hydrocarbon types of fuels. The appli- 
cation of SPE cells has been expanded into additional related fields 
such as water electrolysis, brine electrolysis, and hydrogen/halogen 
regenerative fuel cells. In 1981, the Los Alamos National Laborato- 
ry sponsored a study to show the feasibility of adapting the SPE 
type of fuel cell for use in a methanol fueled powerplant for vehic- 
ular applications. The study results indicated that an SPE fuel cell 
powerplant can probably be developed which will meet or exceed 
all of the guidelines established for the study by LANL. 9 figures, 1 
table. 





40352 (SERI/CP—234-1707, pp 109-126) Superacid elec- 
trolyte fuel cells for transportation applications. Maru, H.C-.; 
Patel, D.N.; Baker, B.S. (Energy Research Corp., Danbury, 
CT). Jun 1982. NTIS, PC Al3/MF AOl1. Order Number 
DE83011988. (CONF-820686—). 

From Workshop on renewable fuels and advanced power 
sources for transportation; Denver, CO, USA (17 Jun 1982). 

Superacids such as trifluorom ionic acid SA) 
and other strong organic acids superior electrochemical ac- 
tivity as compared with the state-of-the-art phosphoric acid electro- 
lyte, for fuel cell applications. The superior activity of superacids 
can be translated into improved mileage or lower first cost. Supera- 
cid electrolyte fuel cells can be operated at a 150°F lower tempera- 
ture as compared with the state-of-the-art phosphoric acid fuel cell 
(PAFC). The lower temperature operation permits quicker or 
almost instant start for fuel cell powered vehicles. Cell hardware 
and concepts already developed for commercial phosphoric acid 
fuel cells can be adapted easily for superacid fuel cells. A study was 
therefore conducted under a contract from Los Alamos National 
Laboratory to evaluate the feasibility of methanol fueled TFMSA 
fuel cells for passenger car application. It was concluded that al- 
though the first cost of the TFMSA fuel cell car was approximate- 
ly 50% more compared with the standard gasoline engine car, the 
improved fuel economy of the TFMSA fuel cell made the life cycle 
cost competitive with gasoline engine cars. It is suggested that an 
advanced superacid fuel cell using non-noble metal catalysts and 
operating at ~ 250°F, 1 atm and 600 mA/cm? current density be 
explored to make the first cost also more competitive. 15 refer- 
ences, 4 figures, 5 tables. 


40353 (SERI/CP—234-1707, pp 127-138) Overview of 
the direct oxidation methanol fuel cell. Brummer, S.B. (EIC 
Laboratories, Inc., Newton, MA). Jun 1982. NTIS, PC 
Al13/MF AOl. Order Number DE83011988. (CONF- 
820686—). 

From Workshop on renewable fuels and advanced power 
sources for transportation; Denver, CO, USA (17 Jun 1982). 

CHsOH can be relatively easily oxidized in both acid and al- 
kaline electrolytes, more easily in the latter. This ease of reaction 
has resulted in substantial efforts to make a CHsOH fuel battery. In 
retrospect, it turns out that CHsOH is not reactive enough for this. 
The main reaction involves H2O as reactant, a point often over- 
looked by fuel cell engineers who explore catalysis of CHsOH with 
very concentrated electrolytes. The main product is CO2 or COs?, 
but there are generally significant side reactions. The oxidation ap- 
pears to proceed via an adsorbed layer with the second step being 
rate limiting in both acid and alkali. A problem with Pt is that it 
does not adsorb H2O very well at low potentials. Pt alloys appear 
to work better than Pt because the second component provides a 
H2O adsorption site. The requirements for transportation applica- 
tions have been suggested as: >200 W/ft? >50% efficiency; 
>3000 h operating life; and <$150-250/kW (1981 $). The last re- 
quirement implies <1 g/ft? Pt. Acid cells have two problems: they 
need noble metals as catalysts to avoid corrosion; they need large 
loadings of these catalysts to minimize self-poisoning. In alkali, 
there is evidence for the usefulness of promoted Raney Ni but the 
electrolyte is not invariant. Data for concentrated COs/sup =// 
HCOs~ aqueous electrolytes suggest them as possible media to 
avoid all of the above problems and to achieve the required per- 
formance goals. 43 references. 


40354 (SERI/CP—234-1707, pp 139-148) Onboard pro- 
duction of hydrogen for vehicular Voecks, G.E. (Jet 
Propulsion Lab., Pasadena, CA). Jun 1982. NTIS, PC A13/ 
MF AO1. Order Number DE83011988. (CONF-820686—). 

From Workshop on renewable fuels and advanced power 
sources for transportation; Denver, CO, USA (17 Jun 1982). 

In comparing the various fuels available for vehicular use 
from the standpoint of most efficient conversion to hydrogen, the 
properties of the fuels themselves dictate the limits. While catalytic 
processes exist which can convert nearly any hydrocarbon fuel to 
hydrogen, the most efficiently converted fuel would be methanol 
because of its low conversion temperature. This is due to the facts 
that (1) methanol has no heteroatoms due to the processing in- 
volved in its production from synthesis gas, and (2) it is a single 
carbon molecule reducing the potential of carbon formation from 
carbon-carbon bond cracking reactions. Even though the heating 


32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3201 Buildings 


value of methanol is lower than other hydrocarbon fuels, the ease 
by which it can be converted to hydrogen and the potential for uti- 
lizing waste engine heat provides it with a unique potential as a 
transportation fuel. It also can be incorporated into current spark- 
ignition engines as well as potential future engines such as fuel 
cells. Much additional work has yet to be done, however, in order 
to effectively implement the most efficient conversion system on 
board a vehicle. 5 figures. 


40355 (SERI/CP—234-1707, pp 149-166) CO. manage- 
ment for alkaline fuel cells. Piperopoulou, H.; Bloomfield, 
D. (Physical Sciences, Inc., Woburn, MA). Jun 1982. NTIS, 
PC Al3/MF AOl. Order Number DE83011988. (CONF- 
820686—). 

From Workshop on renewable fuels and advanced power 
sources for transportation; Denver, CO, USA (17 Jun 1982). 

The high performance levels demonstrated by alkaline fuel 
cells during missions have always intrigued investigators. 
In terrestrial fuel cell power plants, the fuel cell, generally a phos- 
phoric acid type, is the lowest efficiency component. Its low cell 
voltage limits the maximum attainable efficiency of the power 
plant. Several factors have limited the use of alkaline fuel cells in 
terrestrial applications. The high catalyst loadings found in alkaline 
space power plants is one factor which may be amenable to electro- 
chemical research. In general, however, the most significant prob- 
lems facing the alkaline fuel cell are related to its low operating 
temperature and to its sensitivity to carbon dioxide. The relative 
performance of alkaline and acid fuel cells are described. The rela- 
tive benefits which could be expected from an alkaline fuel cell 
power plant are shown. The CO. management problem is scoped, 
defining the sources of CO: and the tolerance of the cell to CO: 
exposure. A Reference System is defined, which could be used in 
transportation power plants. The system design chosen is based on 
a methanol-fueled, 5-kW power plant and is one that was investi- 
gated for Engelhard Industries. Power plant design considerations 
are discussed. The possible separation techniques which could be 
employed by an alkaline fuel cell power plant are reviewed. The 
conclusions presented indicate that the application of low-tempera- 
ture alkaline fuel cell technology is not likely. 11 references, 6 fig- 
ures. 


40356 (SERI/CP—234-1707, pp 167-182) Analysis of 
fuel cell systems for transportation. Lynn, D.K. Jun 1982. 
NTIS, PC A13/MF AOl. Order Number DE83011988. 
(CONF-820686—). 

From Workshop on renewable fuels and advanced power 
sources for transportation; Denver, CO, USA (17 Jun 1982). 

Three fuel cell technologies, phosphoric acid (PA), trifluoro- 
methanesulfonic acid (TFMSA), and solid polymer electrolyte 
(SPE), were assessed specifically for vehicular power plant applica- 
tions. These fuel cell systems seized for a small consumer vehicle 
were fueled by methanol to be processed on board the vehicle. The 
results of the assessments were used to calculate the performance of 
a number of vehicles. Some results for a city bus and a small con- 
sumer vehicle are presented here. 10 references, 6 tables. 
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REFER ALSO TO CITATION(S) 39897, 39901, 39902, 39902, 39927, 40206, 
40210, 40212, 40213, 40215, 40216, 40279, 40281, 40284, 40285, 40420, 40426, 
40948, 41115, 41539 


40357 (DOE/R0/00468—T1) Narrative on history of 
demonstration unit concept of E3 Corporation earth sheltered 
homes. (E3 Corp., Nampa, ID (USA)). 6 Feb 1984. Contract 
FG48-80R000468. 12p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. Order Number DE84015675. 
. Portions are illegible in microfiche products. 

Problems and other experience involved in the building of 
earth sheltered homes are detailed. A design summary and final 
cost sheet of the demonstration home are presented. (MHR) 
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40358 (DOE/R8/00446—T1) Conservation/passive solar 
retrofit. Final report. Williams, R.M. (Williams (R. Marc), 
Lewistown, MT (USA)). 3 Dec 1983. Contract FG48- 
79R800446. 39p. NTIS, PC A03; 3; GPO Dep. Order 
Number DE84015676. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Experience gained in retrofitting energy conservation and 
passive solar features to an existing store is reviewed. Problems and 
the economic factors involved are discussed. (MHR) 


40359 (DOE/R8/01415—T1) Windstar greenhouse retro- 
fit and addition. Final report. (Windstar Foundation, Snow- 
mass, CO (USA)). 1984. Contract FG48-80R801415. 46p. 
NTIS, PC A03; 3; GPO Dep. Order Number DE84015121. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

A ranch house built in 1952 with conventional frame con- 
struction was converted to an office and conference facility utiliz- 
ing a variety of conservation and renewable energy technologies. 
The facility is located on the property of the Windstar Foundation 
in Snowmass, Colorado. The original 4670 sq. ft. ranch house was 
heated with oil and poorly insulated. The focus of this grant is to 
demonstrate effective retrofit techniques which can be applied to 
energy inefficient building stock. The retrofitted facility is 7400 sq. 
ft. and is heated with solar energy and a small amount of wood. 
The total amount awarded was $25,786. Additional expenses to 
complete the project were provided by the Windstar Foundation. 


40360 (DOE/R8/03052—T1) Preheating residential and 
commercial hot water supplies through heat exchange with 
grey water. Nelson, G. (Nelson (Glenn), Whitefish, MT 
(USA)). 6 Feb 1984. Contract FG48-81R803052. 34p. NTIS, 
PC A03/MF AOl; 1; GPO Dep. Order Number 
DE84015785. 

Portions are illegible in microfiche products. 

To study use of heat recovered from grey water to preheat 
the hot water supply, special heat exchangers were designed, con- 
structed and tested. Four systems were installed in residences and 
public facilities for monitoring. Tests were performed on counter 
current exchangers to quantify the relationship of recovery effec- 
tiveness and shell diameter, since an important trade off must be 
made between exchanger effectiveness and grey water pressure 
drop and resistance to clogging. Results of the monitoring program 
showed that all exchangers contributed significant energy, 13%- 
21% of the total used for hot water. Even at this level of savings 
and cost of materials and installation, heat recovery proved eco- 
nomically advantageous. 


40361 (DOE/R8/06038—T1) Greywater heat exchanger. 
Holmberg, D. (Holmberg (Doug), Brookings, SD (USA)). 
21 Nov 1983. Contract FG48-81R806038. 14p. NTIS, PC 
A02; 3; GPO Dep. Order Number DE84015794. 

Paper copy only, copy does not permit microfiche produc- 


tion. 

A kilowatt meter and water meter were installed to monitor 
pregreywater usage. The design considerations, the heat exchanger 
construction and installation, and the monitoring of usage levels are 
described. 


40362 (EPRI-EM—3159-SR, pp _ P5.1-P5.7) Phase 
change thermal storage for residential buildings: the market 
potential. Kando, P.F. (National Association of Home 
Builders, Cabin John, MD). Jul 1983. NTIS, PC A17/MF 
$0122)" Number T183902534. (CONF-830142—; CONF- 

2—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

For the last several years the National Association of Home 
Builders Research Foundation has been engaged in phase change 
thermal energy storage research. The market potential of building 
products which incorporate phase change materials is described. 
Research and development activities which must be emphasized in 
order to bring such products to the marketplace are indicated. 
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40363 (EPRI-EM—3159-SR, pp P6.1-P6.13) Perform- 
ance and cost attributes of thermal energy storage/heat pump 
systems. Sigmon, T.W. Jul 1983. NTIS, PC A17/MF AOl1. 
Order Number 1183902534. (CONF-830142—; CONF- 
830122—). 

From Electric Power Research Institute workshop on ther- 
mal storage; Palo Alto, CA, USA (17 Jan 1983). 

A study has been completed aimed at identifying and investi- 
gating the relative importance of various cost, performance, and 
thermal load factors associated with cost-effective heat pump cou- 
pled latent heat thermal energy storage (TES) systems. The study 
addressed residential space heating and cooling applications of these 
systems. These activities have been funded by the Department of 
Energy through the Thermal Energy Storage for Building Heating 
and Cooling Program at Oak Ridge National Laboratory. The ap- 
proach utilized has been to evaluate each system from both a tech- 
nical and economic perspective in order that functional require- 
ments can be better defined. Annual and seasonal energy use char- 
acteristics of these systems have been determined using a modified 
version of the bin procedure. This technique was applied to three 
sites: Miami, Florida; Nashville, Tennessee; and Boston, Massachu- 
setts. System steady state performance characteristics were merged 
with residential building thermal loads and meteorological data 
through a control algorithm to project energy use and demand by 
mode of operation, rating period and season. 


40364 (PB—84-186725) Performance contracting for 
energy efficiency: an introduction with case studies. Final 
report. Rosenberg, M. (Technical Development Corp., 
Boston, MA (USA)). Jan 1984. 119p. NTIS, PC A06/MF 
AOl. 

The report examines transactions involving vendor or third- 
party financing of energy efficiency improvements to commercial, 
institutional, and residential buildings. The major types of perform- 
ance contracting arrangements are described, with their advantages 
and limitations analyzed from the points of view of building 
owners, contractors and investors. Included in the report are 23 
case studies documenting actual performance contracting transac- 
tions. The case studies were compiled from information gathered in 
1983 through telephone interviews and a written survey of per- 
formance contractors and their clients. 


40365 Energy-efficient buildings with earth-shelter pro- 
tection. Proceedings. Boyer, L.L.; Grondzik, W.T.; Sterling, 
R.L.; Baggs, S.A. (eds.). Stillwater, OK; Oklahoma State 
University (1983). 392p. (CONF-830835—). Architectural 
Extension, 120 Architecture Building, Oklahoma State Uni- 
versity, Stillwater, OK 74078. 

From Energy efficient buildings with earth shelter protec- 
tion; Sydney, Australia (1 Aug 1983). 

Climate and proximity to the equator as well as acceptance 
of the concept made Australia a logical place for an international 
conference on the energy-efficiency opportunities of earth-sheltered 
buildings. Papers presented at the conference are grouped under 10 
general topics: earth environment, landscape/site, passive solar inte- 
gration, hazard protection, design process, livability/acceptance, in- 
terior environment, energy conservation, performance simulation, 
and structural variations. Sixty-two papers were separately abstract- 
ed for the Department of Energy's Data Base. 


40366 Sensitivity of earth-sheltered-building thermal per- 
formance to inside radiation exchange. Speltz, J.J. (Setter, 
Leach and Lindstrom, Inc., Minneapolis, MN). pp 337-343 
of Energy-efficient buildings with earth-shelter protection. 
Proceedings. Boyer, L.L.; Grondzik, W.T.; Sterling, R.L.; 
Baggs, S.A. (eds.). Stillwater, OK; Oklahoma State Univer- 
sity (1983). (CONF-830835—). 

From Energy efficient buildings with earth shelter protec- 
tion; Sydney, Australia (1 Aug 1983). 

Digital computer thermal analysis methodologies are devel- 
oped and utilized to determine the effect of neglecting inside-sur- 
face radiation coupling on the prediction of inside surface tempera- 
tures and air temperature, and on heating or cooling loads. Compu- 
tations use a transient two-dimensional finite difference computer 
model, which is coupled to a complete internal heat balance of the 
buildings inside surface temperatures and air temperature. Studies 
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are performed for three building types with varying levels of earth- 
sheltering. 12 references, 6 figures, 2 tables. 


40367 Thermal insulation, materials, and systems for 
energy conservation in the ‘80s. Govan, F.A.; Greason, 
D.M.; McAllister, J.D. (eds.). Philadelphia, PA; American 
Society for Testing and Materials (1983). 891p. (ASTM- 
STP—789; CONF-811222—). American Society for Testing 
and Materials, 1916 Race St., Philadelphia, PA 19103. Order 
Number T183017053. Contract W-7405-ENG-26. 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

Separate abstracts were prepared for individual papers. 
(MHR) 


40368 National program plan for the thermal perform- 
ance of building envelope systems and materials. Achenbach, 
P.R.; Freeman, E.C. Jr. (Oak Ridge National Lab., 
McLean, VA; Department of Energy, Washington, DC). 
American Society for Testing and Materials, Special Technical 
Publication; No. 789, 19-34(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

A revision of the National Program Plan for the Thermal 
Performance of Building Envelope Systems and Materials, first 
issued in January 1979, was prepared to redirect research and im- 
plementation efforts more sharply towards the needs of the building 
industry in the 1980s. The revision also incorporates the recommen- 
dations of a task force of industry and academic leaders established 
to review the initial document. This report summarizes the techni- 
cal accomplishments under the program plan during the past three 
years and details the research, development, and verification 
projects that need to be initiated or completed in the next few years 
to realize the full potential energy conservation in buildings. The 
paper emphasizes the need for cooperation between the public and 
private sectors of the building community and suggests a method of 
accomplishing it. 


40369 Innovative building insulation systems: code ac- 
ceptance, standards, and laboratory accreditation practices in 
Massachusetts. Tartaglione, L.C.; Macartney, D.C. (Univ. 
of Lowell, MA; Massachusetts State Building Code Com- 
mission, Boston). American Society for Testing and Materials, 
Special Technical Publication; No. 789, 35-51(1983). (CONF- 
811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

An overview is offered of the pertinent provisions of the 
Massachusetts State Building Code as it relates to construction re- 
quirements for innovative building insulation systems. The process 
for review and acceptance of new systems and products is de- 
scribed, and the process for accreditation of testing laboratories is 
compared with similar national and international programs. Perti- 
nent excerpts from the State Building Code are included in an ap- 
pendix. 


40370 Implementation and enforcement of residential 
energy conservation standards: the California experience. 
Feinbaum, R.; Ruby, E. (Lawrence Berkeley Lab., CA; 
California Building Industry Association, Sacramento, CA). 
American Society for Testing and Materials, Special Technical 
Publication; No. 789, 52-68(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

This paper defines the types of problems encountered during 
the implementation of California energy conservation standards for 
construction enacted in 1974. The data come from building offi- 
cials’ responses to questionnaires designed to measure both experi- 
ence with, and attitudes toward, the standards. Approximately two 
thirds of the 482 building departments responded to the lengthy 
questionnaire. Additionally, in-depth interviews were conducted 
with key staff at the California Energy Commission and the Cali- 
fornia Building Industry Association, with builders, and with select- 
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ed local officials in order to gain greater understanding of the inter- 
action between the Energy Commission and the building communi- 
ty during the implementation of the energy standards. It is conclud- 
ed that inadequate training, ambiguities in the regulations, and diffi- 
culties in funding contributed to enforcement problems. 


40371 Home insulation: the user's view. Kempton, W.; 

Gladhart, P.; Keefe, D. (Michigan State Univ., East Lan- 
sing). American Society for Testing and Materials, Special 
size. Publication; No. 789, 69-80(1983). (CONF- 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

Residential insulation in Michigan is studied from the user's 
point of view. From surveys and from open-ended ethnographic 
interviews, who is adding insulation, how they decided to do so, 
and what financial savings they expected are analyzed. Also test the 
accuracy of family knowledge is tested by asking about their own 
existing insulation, their ranking of savings from various energy ac- 
tions, and their methods for computing savings of recently installed 
insulation. A steady rate of retrofitting is found in Michigan, 
prompted by higher energy prices and by desire for greater com- 
fort. However, it is also found that insulation may not be installed, 
or may be installed in suboptimal quantities, due to families’ overes- 
timation of current insulation or underestimation of economic sav- 
ings. It is found that families measure their energy consumption in 
dollars. Therefore their calculated savings are underestimated be- 
cause of failure to control for fuel price escalation. It is concluded 
that more comprehensive, dwelling-specific, information services 
could greatly increase the efficiency of energy use in residences. 


40372 Tackling safety and health issues in the use of 
thermal insulation. Lancer, P.M. (US Consumer Product 
Safety Commission, Washington, DC). American Society for 
Testing and Materials, Special Technical Publication; No. 789, 
85-99(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

Safety and health issues on the use of thermal insulation 
were formally brought to the attention of the Consumer Produce 
Safety Commission by a petition from the Metropolitan Denver 
District Attorney's Consumer Office in 1976. Risks of injury due to 
fire, chemical, or health hazards from cellulose, fibrous glass, and 
plastic foam insulation materials were alleged by the petitioner. 
New concern has been raised over the contributive effect of ther- 
mal insulation and other products to indoor air quality. Many of 
these issues are complex and systematic in nature, requiring consid- 
erable time and resources to address. The Commission funded re- 
search work, in several instances, at the National Bureau of Stand- 
ards and the Franklin Research Center. Key questions were stud- 
ied, such as appropriate fire test methods for cellulose insulation 
and formaldehyde off-gassing from urea-formaldehyde foam insula- 
tion. Various actions were taken by the Commission including im- 
plementing mandatory regulations for cellulose insulation by Con- 
gressional order, working with industry in developing voluntary 
standards for fibrous glass insulation, and proposing a ban on urea- 
formaldehyde foam insulation. 


40373 Efficient application of boron fire retardant to cel- 
lulosic loose-fill insulation. Wegner, T.H.; Holmes, C.A. 
(Dept. of Agriculture, Madison, WI). American Society for 
Testing and Materials, Special Technical Publication; No. 789, 
100-113(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

Different methods of applying boron fire-retardant chemicals 
were investigated for their effectiveness in improving the fire per- 
formance of cellulose insulation. Loose-fill insulation derived from 
newsprint was treated with boric acid/borax (1:1) applied as either 
a dry powder or an aqueous solution; vapor deposition treatment 
was also evaluated for applying boric acid. Insulation produced by 
direct conversion from wood chips was treated with an aqueous so- 
lution and by vapor deposition. Nominal fire retardant application 
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levels of 10, 18, and 25% (based on newsprint or wood fiber 
weight) were employed. The aqueous method gave better flame- 
spread resistance than dry powder or vapor application. Wave- 
length dispersive spectroscopy showed more uniform distribution of 
fire retardant on the fiber surface and penetration into the fiber 
when applied by the aqueous method. Smoldering resistance 
showed little dependence on application method but did depend on 
fire retardant level, insulation density, and particle size. Thermal 
conductivity was independent of fire-retardant application method, 
fire retardant level, and insulation density. Overall, wood fiber and 
newsprint insulation gave very comparable results. 


40374 Aspects of corrosion testing of thermal-insulating 
materials. Sheppard, K.G.; Weil, R. (Stevens Inst. of Tech., 
Hoboken, NJ). American Society for Testing and Materials, 
Special Technical Publication; No. 789, 114-132(1983). 
(CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

The literature dealing with corrosion by thermal-insulating 
materials in residential buildings is reviewed. Current corrosiveness 
test methods are discussed. In view of their shortcomings, the need 
for a new procedure is evident. Possible methods applicable to vari- 
ous types of insulation are considered. The program for developing 
the new procedure is outlined. Preliminary test results indicate rela- 
tionships between existing coupon and rapidly executable electro- 
chemical tests. Field data, which are beginning to be collected, are 
needed to establish the validity of the new test and its ability to 
predict behavior under service conditions. 


40375 Indoor air pollution, and energy conservation, and 
the use of building materials. Lord, D. (National Research 
Council, Washington, DC). American Society for Testing and 
Materials, Special Technical Publication; No. 789, 138- 
145(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

Indoor air pollution is an emerging health problem which 
has been linked to energy conservation and the use of building ma- 
terials. Recent investigation has revealed harmful pollutants in 
greater concentration in energy-conserving houses than in the sur- 
rounding outdoor air. Some of the pollutants that have been found 
include carbon monoxide, formaldehyde, nitrogen dioxide, and ra- 
dioactive radon. In the use of some construction materials, meas- 
ures intended to reduce the consumption of energy may contribute 
to the buildup of indoor air pollution. The characteristics of con- 
struction material-source pollutants and the major methods of con- 
trol are reviewed. 


40376 Total energy costs of building construction and op- 
eration. Wong, Y.C.; Sauer, H.J. Jr. (Univ. of Missouri, 
Rolla). American Society for Testing and Materials, Special 
Technical Publication; No. 789, 149-160(1983). (CONF- 
811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

The energy consumed during the construction of a building 
is quite significant when compared with the annual energy required 
for its operation. This study has been confined to the extent of 
energy cost accounting for material fabrication in building con- 
struction. Six main building component systems were recognized in 
this study; structural, exterior wall, interior wall, roof, floor, and 
window/glass. In order to put the methodology developed here 
into a useful perspective, it was applied to a prototypical building, 
first to determine the energy costs of material fabrication and 
second to predict the operating energy costs of the building. The 
final energy cost bears heavily on the kind of exterior walls, roofs, 
or interior wall systems used. The results indicate that the energy 
costs of the example building can range from 119,500 to 721,300 MJ 
or from 18.4 to 110.9 barrels of oil. 
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40377 Study periods and energy price escalation rates: 
important factors in the economic evaluation of insulation 
systems. Albrecht, R.J. (New York State Energy Research 
and Development Authority, Albany). American Society for 
Testing and Materials, Special Technical Publication; No. 789, 
161-175(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

The study period length and energy price escalation rate are 
two basic assumptions that must be established prior to the applica- 
tion of an economic evaluation technique. The study period length 
(the time period over which the costs of an investment are ana- 
lyzed) may reflect the useful life of the investment or the time hori- 
zon of the investor. The energy price escalation rate (the rate of 
cost increase assumed for a given type of energy) will reflect the 
investor's expected inflation rate for energy costs. Presented here 
are a number of graphically illustrated examples that give detailed 
sensitivity analyses for varied study period lengths and energy price 
escalation rates. It is shown that the calculated cost-effectiveness of 
an investment in insulation can be extremely dependent upon the 
study period length and energy price escalation rate selected for the 
economic evaluation. 


40378 Life-cycle cost economic optimization of insula- 
tion, infiltration, and solar aperture in energy-efficient houses. 
Robinson, D.A. (Honeywell Control Systems, St. Paul, 
MN). American Society for Testing and Materials, Special 
Technical Publication; No. 789, 176-188(1983). (CONF- 
811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

A total life-cycle cost economic optimization technique has 
been applied to the design of energy efficient residential structures 
in Madison, WI, and Albuquerque, NM, and building designs 
having a least life-cycle cost to build and heat have been deter- 
mined. Economically optimum combinations of insulation values 
and south-facing glass areas were found for several design options 
at each location: high and low air infiltration rates, windows with 
and without night insulation, and single-day and three-day average 
insolation values. Above-grade wall and ceiling insulation values 
were found to be RSI-6.2 (R-35) and 10.6 (60) and RSI-3.5 (R-20) 
and 6.2 (35) for Madison and Albuquerque, respectively. Below- 
grade insulation values were RSI-3.5 (R-20) and RSI-1.4 (R-8) for 
the walls and floor of a full basement in Madison, and RSI-2.1 (R- 
12) for a slab on grade in Albuquerque. For nonsouth windows 
triple glazing was optimum for Madison and double glazing was 
optimum for Albuquerque. These insulation and glazing values 
were found to be nearly constant for those options of practical in- 
terest. For both locations, the optimum south glazing areas were 
found to be approximately 12% and 18% of the floor area for the 
low and high infiltration cases, respectively. Relationships used for 
the economic optimization of above and below grade insulation 
values are presented. A useful simplification resulting from the in- 
troduction of a weather-exposure factor for each optimally insulat- 
ed surface is that the annual thermal load for all surfaces above or 
below grade may be calculated using the same average annual air 
temperature. 


40379 Engineering and economic evaluation of a commer- 
cial roof/insulation retrofit. Woller, B.E. (Ohio Rural Elec- 
tric Cooperatives, Inc., Columbus). American Society for 
Testing and Materials, Special Technical Publication; No. 789, 
189-201(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

This report is an engineering analysis of the application of a 
polyvinyl chloride (PVC) membrane-type roofing system installed 
over expanded polystyrene (EPS) insulation retrofitted upon an ex- 
isting office roof. An extensive economic evaluation is presented in 
regard to the energy savings attributed to the increased amount of 
insulation and the subsequent decrease in heat transfer through the 
roof. The original four-ply asphalt built-up roofing system had an 
R-value of approximately 1.2 K.m?/W (6.9°F.ft2h/Btu) and was 





beginning to leak in a few locations after being in place only five 
years. A decision was made to add more insulation due to the ex- 
cessive heat loss through the roof, especially since the space be- 
tween the ceiling and roof serves as the return-air plenum. The 
load limitations on the original roof restricted the alternatives to 
only a few options, including fiberglass bats above the ceiling 
panels, bead-board insulation with a PVC or butyl-based water- 
proofing membrane over the original roof, or removing the existing 
built-up roof and applying a similar type roof over additional insu- 
lation. After an extensive evaluation, the new PVC roof/insulation 
system was installed during the summer of 1980 with no inconven- 
ience to the office employees. An economic evaluation has been 
made based upon historical energy consumption and weather data 
collected since the office was completed in 1975. Although data are 
still being collected and analyzed, the preliminary results show that, 
on an equivalent degree-day basis, the electric resistance heating 
system used approximately 33% less energy for the seven-month 
period 1 October 1980 through 30 April 1981 compared with the 
same period for the year prior to retrofit. This equates to an aver- 
age savings for this seven-month period of 8015 kWh/mo in heating 
the 1433 m? (15,425 ft?) office building. 


40380 Development of a testing procedure for a guarded 
hot box facility. Orlandi, R.D.; Howanski, J.W.; Derderian, 
G.D.; Shu, L.S. (W.R. Grace and Co., Cambridge, MA; 
Charles T. Main, Inc.; Boston, MA). American Society for 
Testing and Materials, Special Technical Publication; No. 789, 
205-214(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

AS Test for Thermal Conductance and Transmittance of 
Built-Up Sections by Means of the Guarded Hot Box (C 236) states 
that the net heat flow through the metering box walls should be 
minimized. In order to satisfy this requirement, a testing procedure 
was developed to experimentally define the required 
emf set point across the metering box walls of the W.R. Grace and 
Company guarded hot box (GHB). This method of calibration can 
be applied to any GHB. Thermal conductances of three specimens 
were measured using the results of the calibration procedure and 
were found to be within 3% of the values obtained by other inde- 
pendent test methods. 


40381 Design and calibration of a rotatable thermal test 
facility. Goss, W.P.; Olpak, A. (Univ. of Massachusetts, 
Amherst). American Society for Testing and Materials, Special 
Technical Publication; No. 789, 215-233(1983). (CONF- 
811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

This paper describes the design of a large rotatable thermal 
test facility of the calibrated hot box type. The facility has a 2.4 by 
2.4 m (test specimen dimensions) test section and is capable of 90° 
rotation from a vertical position through to a horizontal position 
for thermal testing a wide range of building assemblies. Technical 
details on the design and construction are presented along with a 
description of the instrumentation and the calibration procedure. 
Highlights of the design are the crane mechanism for rotating the 
hot side, the rotating evaporator freezer coil, the rotating hub and 
follower box system, and the low thermal capacity electric furnace. 
The calibration procedure includes descriptions of the methods for 
determining the extraneous heat transfer rates and the results from 
some initial calibration runs. 


40382 Flanking loss calibration for a calibrated hot box. 
Lavine, A.G.; Rucker, J.L.; Wilkes, K.E. (Qwens-Corning 
Fiberglas Corp., Granville, OH). American Society for Test- 
ing and Materials, Special Technical Publication; No. 789, 
234-247(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

Calibrated hot boxes are used to measure heat flow through 
building envelope components such as walls. To determine the 
specimen heat flow, the energy input to the metering chamber must 
be corrected for extraneous losses. Originally, these extraneous 
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losses were assumed to occur only through the chamber walls. 
Recent events in the technical community have demonstrated that 
significant heat flow also occurs between the metering chamber and 
the climatic chamber through the specimen frame. This heat flow is 
called flanking loss. Hot box calibrations must account for flanking 
loss in addition to chamber wall loss in order to achieve highly ac- 
curate results. This paper describes the flanking loss calibration for 
an existing calibrated hot box. A flanking loss model was devel- 
oped, then tests were run on specimens of known thermal conduc- 
tivity. For these tests, the specimen heat flow was determined 
based on the known conductivity and measured temperatures. The 
flanking loss was then found from an energy balance on the meter- 
ing chamber. Finally, these data were used to upgrade the flanking 
loss model. The result was an empirical equation relating flanking 
loss to the temperature difference between the two chambers, the 


40383 Design of round-robin tests with guarded/calibrat- 
ed hot boxes, guarded hot plates, and heat flow meters. 
Powell, F.J.; a E.L. (National Bureau of Standards, 
Washington, DC; Dept. of Energy, Washington, DC). 
American jor Testing and Materials, Special Technical 
Publication; No. 789, 248-264(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

Design and procedures for three round-robin tests of thermal 
insulation materials are described. The first, sponsored by ASTM 
Committee C-16 on Thermal Insulation, was intended to produce 
calibration and precision and accuracy data for ASTM Test for 
Thermal Conductance and Transmittance of Built-Up Sections by 
Means of the Guarded Hot Box (C 236) and a draft ASTM stand- 
ard for a calibrated hot box test. The second, sponsored by Interna- 
tional Standards Organization Technical Committee 163 on Ther- 
mal Insulation, covered guarded hot plate and heat flow meter tests 
of thermal resistance of thick thermal insulation materials, and was 
intended to produce calibration and precision and accuracy data for 
ISO specifications for such tests and those of each of the 22 partici- 
pating countries - in the United States, ASTM Test for Steady- 
State Thermal Transmission Properties by Means of the Guarded 
Hot Plate (C 177) and ASTM Test for Steady-State Thermal 
Transmission properties by Means of Heat Flow Meter (C 518). 
The third round-robin test involved tests of glass-fiber i 
material and was sponsored by ASTM Subcommittee C16.30 on 
Thermal Measurement and the Mineral Insulation Manufacturers 
Association. 


40384 Design and construction of a full-thickness guarded 
hot plate test system. Messmer, D.A. (Qwens-Corning Fiber- 
glas Corp., Granville, OH). American Society for Testing and 


Materials, Special Technical Publication; No. 789, 265- 
276(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

The need to determine the thermal performance of thick, 
light-density fibrous insulating materials at full manufactured thick- 
ness has necessitated the design and construction of new, large test 
equipment. The technical challenges imposed by thicker, high R- 
value insulation test samples and longer system time constants have 
increased the stability and precision measurement requirements of 
all system parameters. This paper describes the Owens-Corning Fi- 
berglas approach to the design and construction of a 1.22 by 1.22 m 
(48 by 48 in.) guarded hot plate (GHP) apparatus for testing insula- 
tion at full thicknesses up to 460 mm (18 in.). This GHP utilizes a 
unique heater design to provide uniform power density, a floating 
mount cold plate support system to eliminate expansion and con- 
traction problems, and a multitank cascaded fluid temperature con- 
trol system to provide cold plate temperature stability of +-0.01°C 
(+-0.02°F). The apparatus has demonstrated excellent long-term 
stability of measured parameters and compatibility with automatic 
data acquisition equipment. A variety of features were incorporated 
for improved system flexibility, versatility, and ease of maintenance. 
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40385 Comments on calibration and design of a heat flow 
meter. Bomberg, M.; Solvason, K.R. (National Research 
Council of Canada, Ottawa). American Society for Testing 
and Materials, Special Technical Publication; No. 789, 277- 
292(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

r a review of the calibration of two heat flow meter 
(HFM) transducers, the HFM has been redesigned. The new design 
produces a calibration independent of the characteristics of the ma- 
terial being tested; that is, it produces the same calibration curve 
for thick, low-density specimens as for thin, high-density ones. Cali- 
bration within +-1% of transfer standard accuracy is discussed; the 
HFM precision for thick specimens of low-density glass fiber ap- 
pears to be higher than that of a guarded hot plate under the same 
testing conditions. 


40386 Effect of mounting on the performance of surface 
heat flow meters used to evaluate building heat losses. 
Wright, R.E. Jr.; Kantsios, A.G.; Henley, W.C. (NASA 
Langley Research Center, Hampton, VA). American Society 
for Testing and Materials, Special Technical Publication; No. 
789, 293-317(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

This experimental evaluation of the effect of thermal contact 
resistance on the measurement precision of surface mounted heat 
flux sensors was conducted under radiant and convective heat ex- 
change conditions simulating an in situ measurement of heat loss 
through a building wall. The total thermal resistance of mounted 
heat flux sensors and contact/bonding agents was determined from 
sensor-indicated heat flows and from test-surface/sensor-face tem- 
perature differences measured with an infrared imager. Two repre- 
sentative makes of heat flux sensor, one rigid and one flexible, were 
tested at two levels of surface roughness, with five representative 
bonding/contacting agents. Testing was done with the test surfaces 
both heated by and cooling to the ambient environment. The con- 
tacting/bonding agents did not significantly affect the indicated 
heat fluxes, except when the agents failed to keep the sensor in con- 
tact with the test surface. The differences between indicated heat 
fluxes and calculated surface heat loss increased with increasing 
surface roughness. A typical 20% difference between measured and 
calculated surface heat loss was not adequately accounted for in 
terms of thermal resistance of sensor and bonding agent, which sug- 
gested that the sensor calibration or some other factor was in error. 
The flexible sensor was transparent in the visible and in the infra- 
red, so that its indicated heat flux would be affected by attempts to 
match its emittance or absorptance to surrounding surfaces or to 
minimize convective noise. 


40387 Thermographic inspection of cavity-wall insulation 
retrofits. Grot, R.A.; Chang, Y.M.L. (National Bureau of 
Standards, Washington, DC). American Society for Testing 
and Materials, Special Technical Publication; No. 789, 321- 
336(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

A national demonstration of the effectiveness of an optimal 
weatherization program for low-income families was conducted by 
the Community Services Administration and the National Bureau 
of Standards. In this demonstration 101 family dwellings in 12 cities 
in the continentai United States were retrofitted and inspected by 
using thermographic equipment. The weatherization techniques in- 
cluded air infiltration reducing measures such as caulking and 
weatherstripping, additional attic insulation, storm windows, cavity- 
wall insulation, basement or crawl-space insulation, and modifica- 
tion or replacement of the heating systems. In order to assess the 
quality of the workmanship of the weatherization techniques ap- 
plied to the building envelope, and in particular the quality of the 
installation of the cavity wall insulation, thermographic surveys 
were performed after the completion of the weatherization work. It 
was not uncommon to find large wall areas still uninsulated, ceiling 
insulation improperly installed, heat losses around door and 
window frames, excessive heat losses from eaves and soffits due to 
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bypassing of the insulation, shrinkage and fissures in the foam insu- 
lation, areas where the loose fill insulation was not installed to 
proper density, and air penetration into the interior of cavities. Ex- 
amples of such defects are presented and summary statistics show- 
ing the frequency of occurrence of these defects in the weatherized 
dwellings and the percentage of wall area not insulated are given. 


40388 Residential sidewall insulation case histories, in- 
cluding experiences and problems in the field application of 
loose fill. Infante, L.J.; Aller, P.F.; Fay, R.E. (Certain Teed 
Corp., Blue Bell, PA). American Society for Testing and Ma- 
terials, Special Technical Publication; No. 789, 337-354(1983). 
(CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

An unbonded fiberglass loose-fill insulation was selected for 
this sidewall application study. The insert tube technique is de- 
scribed and the parameters that affect pneumatic application of the 
product are identified. The initial evaluation was conducted in the 
laboratory and included density and thermal testing. The laboratory 
results were then utilized in field studies. Ten homes with no side- 
wall insulation were retrofitted. Thermographic scans of sidewalls 
before and after retrofit confirmed the predicted reductions in heat 
loss based on calculation techniques given in the ASHRAE Hand- 
book of Fundamentals. The improvement was further confirmed by 
comparing utility bills. Typical problems that occur while prepar- 
ing a house for sidewall retrofit are discussed. The simple payback 
for typical houses is presented. Good correlation is shown between 
laboratory test results and field performance. Test data indicate that 
the application procedure used gave an effective R-value per prod- 
uct claim. 


40389 Thermal resistances of insulated brick veneer walls 
with reflective and nonreflective air spaces. Contreras, A.G.; 


Palfey, A.J. (Jim Walter Research Corp., St. Petersburg, 
FL; Dow Chemical USA, Granville, OH). American Society 
for Testing and Materials, Special Technical Publication; No. 
789, 373-383(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

Large (3 by 4 m) wall specimens were tested in a calibrated 
hot box to compare the thermal performance of vertical air spaces 
formed by brick veneer and reflective versus nonreflective sheath- 
ing. The test results indicate that the surface emittance of the 
sheathing facing a nonuniform air space bounded on the opposite 
side by a brick wall with unfinished mortar joints had only a very 
small effect on the total thermal resistance of a well-insulated wall 
construction. These results are attributed to typical brick veneer 
cavity wall system variables such as air convection, air leakage, ir- 
regular shape of the air space, and thermal conduction at mortar 
joints. 


40390 Thermal performance of insulated metal building 
roof deck constructions. Miller, R.G.; Sherman, M. (Jim 
Walter Research Corp., St. Petersburg, FL). American Soci- 
ety for Testing and Materials, Special Technical Publication; 
No. 789, 384-399(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

System thermal resistance (R) values were measured in full- 
scale guarded hot box tests, in accordance with ASTM Test for 
Thermal Conductance and Transmittance of Built-Up Sections by 
Means of the Guarded Hot Box (C 236), on a series of ten insulated 
metal building roof deck constructions. Orientation of the hot box 
was horizontal, with heat flow upward for the test constructions 
with cavities, and heat flow downward for the test constructions 
without cavities, that is, those with an exposed steel purlin. Mean 
temperature in each insulated construction test was approximately 
4.4°C (40°F). System R-values were calculated for certain of these 
insulated constructions by means of the ASHRAE Zone Method. 
This method may be used for an insulation system containing a 
highly conductive element, such as a steel purlin. Results of the 
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comparisons between the measured R-values and the zone method 
calculated R-values are reported in this paper. 


40391 Thermal testing of roof systems. Larson, D.C.; 
Corneliussen, R.D. (Drexel Univ., Philadelphia, PA), Ameri- 
can Society for Testing and Materials, Special Technical Publi- 
cation; No. 789, 400-412(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

A comprehensive program to investigate the thermal per- 
formance of insulated flat roofs has been developed at Drexel Uni- 
versity in Philadelphia. A number of 1.22-m (4ft)-square roof sys- 
tems have been sealed into expanded polystyrene (EPS) modules 
and placed in a horizontal array on the roof of a Drexel building. 
The roof specimens are exposed to the outdoor urban environment 
and at the same time are connected to a life support system that 
maintains the undersides of the roofs exposed to a typical indoor 
atmosphere. A 1.22-m (4-ft)-square temperature-controlled test 
plate, also enclosed in EPS, is used with heat flow sensors to deter- 
mine periodically the thermal resistances (R-values) of the roof sys- 
tems. The test plate system has been calibrated with fibrous glass 
board material from the National Bureau of Standards and prelimi- 
nary test results have been obtained for a single-ply roof system 
with EPS insulation. The application of the test plate approach to 
in situ R-value measurements of roofing systems at remote sites is 
also discussed. 


40392 Glass fiber as a draining insulation system for the 
exterior of basement walls. Deacon, P.C. (Fiberglas Canada, 
Inc., Sarnia, Ontario). American Society for Testing and Ma- 
terials, Special Technical Publication; No. 789, 413-434(1983). 
(CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

With the increase in the cost of energy, areas of residential 
heat loss previously not considered to be significant have now 
become so. One of these areas is the complex heat loss pattern from 
basements. This paper presents an investigation of the problem. A 
section of a basement wall and floor and the surrounding soil was 
modeled and used in a two-dimensional finite-element heat transfer 
analysis. Various configurations of insulation (partial and full wall, 
interior and exterior) were used during the analyses under steady- 
state conditions. A transient analysis of a one-year period was per- 
formed on a similar section that modeled an actual test basement. 
The measured data were in good agreement with the predicted 
values. The information generated by these analyses was used to 
identify the most effective positioning and amount of insulation. 
With reference to Scandinavian use of fibrous insulation on the ex- 
ternal side of walls below grade level, the merits and performance 
criteria of this location were indicated and experimental work was 
done to quantify them, in particular, the insulation and drainage 
function. As a result, a draft specification for a product designed to 
these service standards was constructed. Finally, the performance 
of this product was monitored through installation on residential 
buildings during the construction phase and into its first phase of 
providing a better basement environment for living space. 


40393 Thermal performance of various insulations in 
below-earth-grade perimeter application. Ovstaas, G.; Smith, 
S.; Strzepek, W.; Titley, G. (Ontario Research Foundation, 
Mississauga; Dynatech R/D Co., Cambridge, MA; Dow 
Chemical USA, Granville, OH; Dow Chemical of Canada, 
Ltd., Sarnia, Ontario). American Society for Testing and Ma- 
terials, Special Technical Publication; No. 789, 435-454(1983). 
(CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the '80s; Clearwater, 
FL, USA (8 Dec 1981). 

Much work has been presented in an effort to document the 
thermal performance of insulating materials in severe moisture envi- 
ronments, such as highway roadbeds and upside-down roofs. Rela- 
tively little has been done, however, to evaluate the thermal per- 
formance of insulations installed below-grade on the perimeters of 
buildings. To better understand the effect of the potentially moist 
perimeter environment on insulating materials, field studies were 
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carried out in which several materials were installed below the 
earth grade on portions of the perimeters of two commercial build- 
ings. The structures were located in Granville, Ohio, and Sarnia, 
Ontario. The thermal insulations evaluated were polyurethane, po- 
lyisocyanurate, molded bead polystyrene, and extruded polystyrene 
rigid foams. Water absorption and thermal transmission data were 
collected for specimens recovered following earth exposures of ap- 
proximately 6 and 18 months. Measured thermal transmission data 
were compared with values calculated from mathematical equations 
introduced in previously published work. Analysis of measured data 
indicated that the thermal transmission of several insulations in- 


creased significantly as a result of exposure to the perimeter envi- 
ronment. 


Comparison of annual heating loads for various 
aoe wall insulation strategies by using transient and 
steady-state models. Shipp, P.H.; Resdentch, T.B. (Owens- 
Corning Fiber, Corp., Granville, OH). American Society 
for Testing a Materials, Special Technical Publication; No. 
789, 455-473(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

A one-dimensional steady-state model and a two-dimensional 
transient model were used to calculate the annual basement wall 
heating loads for severe (Minneapolis, MN) and moderate (Colum- 
bus, OH) climates. Interior and exterior basement wall insulation 
strategies with both full and partial wall coverage were examined. 
Thermal resistance values ranged from RSI 0 to 3.5 (0 to 20 
h.ft2.°F/Btu) for the insulation. For these insulation configurations, 
the steady-state approximation agreed with the more detailed finite 
difference program to within 5 to 12% of the annual uninsulated 
wall heating load. Interior insulation exhibited a marginal improve- 
ment over exterior placement for full wall applications. Thermal 
bridging effects more seriously degraded the performance of interi- 
or insulation, however, when partial wall coverage was employed. 


40395 Thermal transmittance and conductance of roof 
constructions incorporating fibrous insulation. Taylor, B.E.; 
Phillips, A.J. (Agrement Board, Watford, England). Ameri- 
can Society for Testing and Materials, Special Technical Publi- 
cation; No. 789, 479-501(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

The paper describes the design and operation of the Agre- 
ment Board’s guarded hot box used to measure the thermal per- 
formance of insulation materials in a traditional United Kingdom 
(U.K.) loft construction under controlled air flow and temperature 
conditions. The reduction in the thermal performance of fibrous 
loft insulation materials as the mean air flow is increased up to 1.0 
ms~' over the exposed upper surface is summarized and discussed. 
The influence of moisture and mass air movement through fibrous 
materials in modifying the measured surface heat transfer coeffi- 
cients from the theoretically expected values and the thermal effect 
of simple modifications to the upper surface that prevent air mass 
transfer out of the material are examined. Measurements on other 
materials, such as expanded polystyrene board, are compared with 
the commonly used U.K. insulation materials. Data on the serious 
reduction in a material's thermal performance due to the effect of 
imperfections in laying are presented. 


40396 New and retrofit insulation of single-member ca- 
thedral ceiling, A-frame, and flat residential roofs. de Marne, 
H. (Henri de Marne and Associates, Waitsfield, VT). Ameri- 
can Society for Testing and Materials, Special Technical Publi- 
cation; No. 789, 516-528(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

By judicious use of sheets of polyisocyanurate foam insula- 
tion and properly engineered air spaces, the thermal resistances of 
single-member cathedral ceiling, A-frame, and flat roofs of existing 
residences may be substantially increased. The paper reviews the 
typical roof construction and thermal insulation found before retro- 
fitting and the regional aesthetic and practical considerations par- 
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ticular to these roof types. A basic insulation system of polyiso- 
cyanurate foam sheets with reflective facings is described. The ad- 
vantages of the facings in enhancing the thermal resistance of the 
assembly and their inherent vapor retardance is discussed. Vari- 
ations of the system are shown. The three roof types are divided 
into five categories and the most appropriate variation for each is 
selected. Installation details and several cross sections illustrating 
the important components comprising these insulating systems are 
presented. Two field applications, one exterior, resulting in an in- 
crease in thermal resistance from 0.45 K.m?/W(2.5 °F.ft2h/Btu) to 
6.44 K.m?/W (36.55 °F.ft2h/Btu) and the other interior, resulting 
in an increase in thermal resistance from 1.26 K.m?/W (7.17 
°F .ft2h/Btu to 4.87 K.m?/W (27.63 °F.ft2h/Btu), are reviewed. Fi- 
nally, an evaluation is made of preliminary field results, which dem- 
onstrates the effectiveness of these new systems. 


40397 Effect of air movement on thermal resistance of 
loose-fill thermal insulations. Yarbrough, D.W.; Toor, I.A. 
(Tennessee Tech. Univ., Cookeville). ‘American Society for 
Testing and Materials, Special Technical Publication; No. 789, 
529-541(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

An apparatus to measure the heat flux through horizontally 
applied loose-fill insulations with air movement above the insulation 
has been constructed and used to test specimens of loose-fill cellu- 
losic, fiberglass, and rock wool insulations. Heat flux divided by the 
temperature difference across insulation specimens was measured 
for air velocities up to 92 cm/s. An increase in the heat flux term 
with air movement was observed and correlated with air velocity 
and specimen density. The magnitude of the increase in the heat 
flux term was greatest for the specimen of low-density fiberglass in- 
sulation. 


40398 Effectiveness of wall insulation. Schuyler, G.D.; 
Solvason, K.R. (National Research Council of Canada, 
Ottawa, Ontario). American Society for Testing and Materials, 
Special Technical Publication; No. 789, 542-550(1983). 
(CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

It has long been known that highly conductive protrusions 
through insulation (thermal bridges) are detrimental to the overall 
resistance of a wall system. Equally well known is the fact that fi- 
brous insulation must be placed against an impervious membrane to 
avoid the detrimental effect of air circulation through the insulation 
by convection. Although thermal bridging has received much 
design attention, it has recently come to light that actual placement 
of the insulation and design for its proper placement may be the 
most serious problem. This paper describes tests on typical com- 
mercial building systems, illustrating the problems and proposed so- 
lutions. 


40399 Energy conservation with air infiltration barriers. 
Henning, G.N. (E.I. Du Pont de Nemours and Co., Wil- 
mington, DE). American Society for Testing and Materials, 
Special Technical Publication; No. 789, 551-558(1983). 
(CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

The infiltration of air into insulated walls reduces the effec- 
tiveness of the insulation and increases the rate of heat loss. The 
obvious solution to this problem is to build air-tight walls. An air 
infiltration barrier can be installed during construction to effective- 
ly provide an air-tight envelope. A unique nonwoven fabric that 
has excellent breathability can be used for this application without 
causing excess moisture build-up or condensation in the wall cavity. 
Laboratory results showing energy savings that may be achieved 
by installing air infiltration barriers are presented for both mobile 
home and site-built home wall constructions. Energy savings for an 
air infiltration barrier installed on attic floors are shown, including 
the results of a 50-home field test. 
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40400 Influence of moisture on heat transfer through fi- 
brous- materials. Langlais, C.; Hyrien, M.; Klars- 
feld, S. (Centre de Recherches Industrielles, Rantigny, 
France). American Society for Testing and Materials, Special 
aie) Publication; No. 789, 563-581(1983). (CONF- 
811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

In a previous study, the thermal conductivity of a high-den- 
sity mineral fiberboard had been experimentally determined as a 
function of moisture content at ambient temperature in steady-state 
conditions, allowing moisture to be redistributed in the product. 
The results obtained were significantly different from those of other 
authors who had performed experiments with a uniform moisture 
distribution. The present work is an attempt to understand the rea- 
sons for these differences. A second series of tests has been per- 
formed on the same high-density product in an attempt to re-create 
the resuits of these authors. A method of measurement has been de- 
veloped, and the results obtained for mean temperatures of 10 and 
24°C are presented and discussed. Special attention is given to the 
heat transfer caused by vapor diffusion and to the latent heat com- 
ponent of thermal conductivity due to this diffusion. A simple 
model for predicting the thermal conductivity in the conditions of 
the tests is presented; fairly good correlation with the experimental 
results was obtained. Finally, all results are compared and discussed 
in order to see which can be considered representative of field con- 
ditions. 


40401 Heat and moisture transfer in a glass fiber roof-in- 
sulating material. Thomas, W.C.; Bal, G.P.; Onega, R.J. 
(Virginia Polytechnic Inst. and State Univ., Blacksburg, 
VA; Virginia Military Inst., Lexington, VA). American Soci- 
ety for Testing and Materials, Special Technical Publication; 
No. 789, 582-601(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the '80s; Clearwater, 
FL, USA (8 Dec 1981). 

The transport of heat and moisture has been investigated in a 
medium-density wetted insulation. Experimental and analytical in- 
vestigations were made on samples up to 50 mm thick with fixed 
average moisture concentrations. Moisture and temperature distri- 
butions were measured under transient and steady conditions. The 
experiments were conducted in a guarded hot plate test chamber 
with moist test specimens sealed inside highly impermeable vapor 
barriers to simulate the thermal response of wet roof insulation. Ex- 
perimental apparatus, procedures, and problem areas associated 
with measuring moisture and temperature distributions under repre- 
sentative conditions are described. The experiments consisted of 
subjecting uniformly wetted and initially isothermal test specimens 
to a fixed applied temperature difference. It was observed that up 
to several weeks could be required to approach a steady-state mois- 
ture distribution, while the temperature distribution approached a 
quasi-steady condition in a few hours. The thermal conductance of 
the specimens was more strongly dependent on moisture distribu- 
tion than on the mean moisture content. The results obtained were 
compared with existing simplified theories for the effective thermal 
conductance of wetted materials. An analytical model was devel- 
oped for correlating the experimental results and investigating dom- 
inant transport phenomena. For moderate liquid contents, the pri- 
mary moisture transfer mechanism resulted from the applied tem- 
perature difference and consisted of evaporation, vapor diffusion, 
and condensation. Conduction and latent heat effects were the im- 
portant energy transfer mechanisms. The experimental observations 
supported the analytical results that transient effects are significant 
in applications where temperature boundary conditions vary with 
time. 


40402 Effect of moisture on thermal resistance of some 
insulations in a flat roof under field-type conditions. Hedlin, 
C.P. (National Research Council of Canada, Saskatoon). 
American Society for Testing and Materials, Special Technical 
Publication; No. 789, 602-625(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 





Specimens of glass fiber, phenolic foam, and extruded poly- 
styrene foam insulation with moisture contents ranging up to about 
25% by volume were mounted in the roof of an experimental build- 
ing. The interior of the building was maintained at about 21°C and 
normal w-ather conditions prevailed outside. Thermocouples were 
located at the upper and lower surface of each insulation specimen 
and at the quarter points of some specimens. A calibrated heat flow 
meter was used to measure heat flow through each specimen con- 
tinuously for a period ranging from about 7-1/2 to 18 months for 
wet specimens and somewhat less for some of the dry ones. Heat 
flow rates were plotted against temperature difference using daily 
arithmetic averages in most cases; two-week averages were used in 
a few cases. For open-cell and fibrous insulations of 20% moisture 
content, heat flow rates exceeded rates for dry insulation by a 
factor of two or more. The data points were scattered. i 
suggested that this was partly owing to moisture distribution, 
which affected the rate of heat flow at a given temperature differ- 
ence. Measurements at the quarter points provided information 
about temperature gradients along the path of heat flow, and hence 
about moisture distribution in the insulation. These results suggest- 
ed that moisture migrated to the upper layers in the wintertime, 
leaving the lower layers nearly dry. Ratios of heat flow in wet and 
dry specimens were in fairly good agreement with those obtained 
by other investigators. 


40403 Can wet roof insulation be dried out. Tobiasson, 
W.; Korhonen, C.; Coutermarsh, B.; Greatorex, A. (US 
Army Corps of Engineers, Hanover, NH). American Society 
for Testing and Materials, Special Technical Publication; No. 
789, 626-639(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

Nondestructive techniques are being widely used to locate 
wet insulation in compact roofing systems. Now that wet insulation 
can be found, breather vents and so-called breathable membranes 
are being promoted to dry out wet insulation, thereby recovering 
its thermal effectiveness. Exposure tests in New Hampshire indicate 
that the above venting methods are all rather ineffective in drying 
sealed specimens of perlite and fibrous glass roof insulation. It 
would take many decades to dry our specimens at the rates meas- 
ured over the past two years. Cross-ventilation within the insulation 
increased the rate of drying. For perlite insulation, the faster rate 
would still result in a drying time measured in decades. For fibrous 
glass insulation, the drying time was reduced to 13 years. Fibrous 
glass insulation in a roof was dried by removing the water with a 
vacuum cleaner. In a series of tests with a total duration of 134 h, 
about 0.4 2 m* (110 gal) of water was removed from a 17-m? (180- 
ft?) area of 38-mm (1.5-in.)-thick insulation. Before the water was 
removed the insulation had only 21% of its dry insulating ability; 
afterward it had 83%. 


40404 Moisture control in retrofit commercial roof insu- 


lations. Stewart, M.B. (Owens-Corning Fiberglas Corp., 
Granville, OH). American Society for Testing and Materials, 
Special Technical Publication; No. 789, 640-650(1983). 
(CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

Commercial buildings built prior to the current period of 
soaring energy costs have typically been underinsulated and in- 
creasingly expensive to operate. Current methods for installing ret- 
rofit insulation in these buildings may have limitations due to severe 
climates or high interior humidity conditions. These factors can 
lead to condensation at the roof deck. The ability to predict when 
problems will occur depends largely on the understanding of the 
heat and mass transfer mechanisms and the coupling between them. 
Experimental and analytical models have been developed to permit 
the evaluation of retrofit roof insulation systems in terms of their 
potential for condensation. This method is now being used to evalu- 
ate various commercial roof insulation systems. Some preliminary 
results demonstrating the transient predictions and measured values 
available from this procedure are displayed. Good agreement be- 
tween the experimental and analytical models is shown. Refine- 
ments and improvements in the procedure are suggested. 
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40405 Water vapor flow and high thermal resistance insu- 
lation systems for metal buildings. Kelso, R.M. (Univ. of 
Tennessee, Knoxville). American Society for Testing and Ma- 
terials, Special Technical Publication; No. 789, 651-660(1983). 
(CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

In response to increasing energy costs, high thermal resist- 
ance insulation systems are being marketed for pre-engineered 
metal buildings. Historically, blanket insulation has been installed 
between the skin and the structure of these buildings. The new in- 
sulation systems generally are installed inside the structure; thus the 
structure is colder and, unless an effective retarder is included, 
water vapor condensation problems can result. While the vapor 
permeance of various insulation facing materials is documented, the 
effect of such field conditions as seams and penetrations is less well 
known. Permeance tests were performed on samples of foil-kraft 
paper insulation facing with two seams and two penetration con- 
figurations. The tests show that seams can multiply the permeance 
of the vapor retarder by factors of 1.2 or more and penetrations can 
multiply the permeance by 3 or more. The theory of vapor flow 
analysis is reviewed and compared with the test results and present- 
ed graphically. Possible applications and suggestions for further in- 
vestigation are discussed. 


40406 Elevated temperature and humidity effects on urea- 
formaldehyde foam insulations observed by scanning electron 
microscopy. Rossiter, W.J. Jr.; Ballard, D.B.; Sleater, G.A. 
(National Bureau of Standards, Washington, DC). American 
Society for Testing and Materials, Special Technical Publica- 
tion; No. 789, 665-687(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

Exposure of urea-formaldehyde foam insulation to elevated 
temperature and relative humidities may result in its deterioration, 
as evidenced by shrinkage, mass loss, and, under severe conditions, 
disintegration. This paper describes the results of a scanning elec- 
tron microscope (SEM) study undertaken to determine the effect 
on the cellular microstructure of urea-formaldehyde foam insula- 
tions from exposure to elevated temperature and relative humidity 
conditions. Recommendations for a temperature-humidity exposure 
test for these insulations are given. Four commercially available 
foam samples, typical of those installed in residences, were pre- 
pared in wooden boxes. The percent linear shrinkage in the boxes 
was determined at various time intervals after filling. Specimens of 
each foam sample (after drying) were exposed to a variety of ele- 
vated temperature and humidity conditions. Changes in mass and 
volume of the specimens were periodically recorded during expo- 
sure. Three foam samples showed slight changes in volume under 
all exposure conditions. One sample was more susceptible to the ex- 
posures at the elevated conditions. Scanning electron microscopy 
was used to investigate changes in cellular structure upon exposure. 
Results indicated that samples which underwent slight changes in 
volume during exposure had cellular structures which were not ap- 
parently altered. Conversely, SEM photomicrographs indicated cel- 
lular degradation in the sample which was affected by the elevated 
exposure conditions. 


40407 Thermal resistance and aging of rigid urethane 
foam insulation. Valenzuela, J.A.; Glicksman, L.R. (Massa- 
chusetts Inst. of Tech., Cambridge). American Society for 
Testing and Materials, Special Technical Publication; No. 789, 
688-702(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

Relevant data and analyses for aging and effective thermal 
conductance of rigid urethane and isocyanurate foam are reviewed. 
Simplified theoretical models are formulated that indicate the order 
of magnitude and limiting bounds for exact results. Existing heat 
transfer models underpredict the measured thermal conductance by 
25%. The discrepancy is most probably caused by thermal radiation 
transmission through cell walls. Effective diffusion coefficients re- 
ported in the literature for different foam samples vary by an order 
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of magnitude. The differences are caused by variations in cell ge- 
ometry and cell wall permeability. 


40408 Settling of loose-fill insulations due to vibration. 
Yarbrough, D.W.; Wright, J.H.; McElroy, D.L.; Scanlan, 
T.F. (Tennessee Tech. Univ., Cookeville; Oak Ridge Na- 
tional Lab., TN). American Society for Testing and Materials, 
Special Technical Publication; No. 789, 703-714(1983). 
(CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

Vibration and impact testing of loose-fill cellulosic, fiber- 
glass, and rock wool insulations has been carried out to provide a 
data base for settled density tests. The ratio of final density to initial 
density for the three materials has been determined for repeated 19- 
mm (0.75-in.) drops, repeated 152-mm (6.0-in.) drops, and vibrations 
at frequencies from 10 to 60 Hz with displacements from 0.1 mm 
(0.004 in.) to 6.35 mm (0.25 in.). Repeated 19-mm or 152-mm drops 
increased the density ratio for rock wool insulation specimens the 
most, while the cellulosic insulation specimens were affected the 
least. Density ratios after 200 19-mm drops averaged 1.75 for loose- 
fill rock wool, 1.45 for loose-fill fiberglass, and 1.27 for loose-fill 
cellulosic insulations. Vibration tests for 7200 s at 0.1-mm displace- 
ment and 15 Hertz produced negligible changes in the densities of 
all three loose-fill insulations. An 1800-s vibration test at 2.5 mm 
(0.1 in.) and 10 Hz resulted in average density ratios of 1.05, 1.11, 
and 1.18 for specimens of loose-fill cellulosic, rock wool, and fiber- 
glass insulations, respectively. Changes in either frequency of vibra- 
tion, displacement, or test duration can be used to achieve a wide 
range of laboratory results. Efforts to correlate laboratory results 
with in situ density measurements are presented. 


40409 Glass-mica composite: a new structural thermal-in- 
sulating material for building applications. Low, N.M.P. 
(Concordia Univ., Montreal, Quebec). American Society for 
Testing and Materials, Special Technical Publication; No. 789, 
715-729(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

Homogeneous, rigid glass-mica composites have been syn- 
thesized from mixtures of Canadian natural mica flakes of the phlo- 
gopite type and ground glass powders prepared from recycled 
soda-lime waste glasses by a simple sintering process. By means of 
selection of compositions and processing techniques, composites 
can be fabricated into products that exhibit a cellular structure, a 
highly densified structure, and multilayer and sandwich structures. 
The cellular structure composite has a thermal conductivity in the 
range of 0.165 to 0.230 W/m.°C when measured over the tempera- 
ture range 25 to 180°C, and a compressive strength of about 0.874 
MPa; the highly densified composite, on the other hand, has a ther- 
mal conductivity in the range of 0.155 to 0.330 W/m.°C, a com- 
pressive strength in excess of 40 MPa, and an instantaneous coeffi- 
cient of thermal expansion of 5.8 x 10~®/°C at 100°C. These glass- 
mica composites exhibit qualities such as insulating efficiency, 
safety, mechanical strength, and durability that are suitable for engi- 
neering applications in building structures or other systems. 


40410 Year-round operational test results of a chemical 
heat pump powered by waste heat, off-peak electricity, or 
solar energy. Robison, H.; Harris, H. (Coastal Carolina 
Coll., Pawleys Island, SC). pp 151-153 of Energex '82. 
Curtis, F.A. (ed.). Winnipeg, Manitoba; Solar Energy Socie- 
ty of Canada, Inc. (1982). (CONF-8208151—Vol.1). 

From ENERGEX '82 - a forum on energy self-reliance: con- 
servation, production and consumption; Regina, Canada (23 Aug 
1982). 

A heat pump that uses water as the refrigerant and a salt 
brine as the absorber, that needs no compressor, no condenser, no 
evaporator, no vacuum or pressure system, and that can be pow- 
ered by any low-grade energy source, has successfully cooled a 260 
m? (2800 ft?) house during the 1981 cooling season. The open-cycle 
liquid desiccant system has also been powered by waste heat from a 
conventional vapor compressor as well as by off-peak electricity. 
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3202 Transportation 


REFER ALSO TO CITATION(S) 40450, 40455, 40800, 42516 


40411 (CONF-8209238—Vol.2, pp 1-17) Microprocessor 
based data analysis and collection system. Kay, C.P. 1982. 
NTIS (US Sales Only), PC A21/MF AO1. Order Number 
DE84770415. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

This paper describes an application of microprocessor tech- 
nology to a programmable "on vehicle recorder” developed for 
long-term data collection on commercial vehicles undergoing en- 
durance tests. A conventional approach to data logging is to record 
“taw data” over a relatively long and continuous period, with anal- 
ysis carried out later on a main frame computer. As this paper will 
demonstrate, an alternative approach is to carry out "real time” 
analysis on "raw data” and hence be selective in what data is 
stored. A microprocessor forms an integral part of the "on vehicle 
package”. LSI Technology reduces hardware size, weight and cost. 
The software is structured to perform both primary control func- 
tions and data analysis as defined by the application. An application 
will be discussed with reference to endurance testing and data col- 
lection on a light weight truck, relating to brake usage investiga- 
tions. 


40412 (CONF-8209238—Vol.2, pp 43-60) Advances in 
road load data acquisition. Kasperowski, M.; Richardson, P.; 


Fisk, A. 1982. NTIS (US Sales Only), PC A21/MF AOl1. 
Order Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

Quality of road data measurements can be adversely affected 
by a mobile laboratory directly linked to the test vehicle or alterna- 
tively by the weight of the in-vehicle test equipment. Compact, low 
power micro-electronic systems provide the means of overcoming 
these limitations. This paper outlines two complementary tech- 
niques, designed specifically to improve road load data collection 
and analysis efficiency. System choice however must be matched to 
the data application. Part I of the paper deals with a 24 channel 
system centred around a light-weight in-vehicle microcomputer, en- 
abling data reduction whilst the test is in progress. Designed to ac- 
comodate a range of "level count” routines, this system is capable 
of very quick data turn round times. Part II outlines a 32 channel 
PCM/tape encoded system to collect raw data. It can be used in- 
vehicle or with short range telemetry to a chase vehicle for more 
extensive tests. The data can be subjected to any evaluation proce- 
dure. 


40413 (CONF-8209238—Vol.2, pp 61-82) In-vehicle data 
logger. Bell, M.P. 1982. NTIS (US Sales Only), PC A21/ 
MF AOl1. Order Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

As the complexity of the motor vehicle and the amount of 
its associated legislation has increased, the quantity of test and de- 
velopment data required from a vehicle, together with the speed of 
collection, has increased to such an extent that it is no longer prac- 
tical to employ traditional analogue techniques for the measurement 
of vehicle parameters. This paper discusses the advantages of data 
logging and the "clean sheet” approach to the specification of the 
In-vehicle Data Logging System, its philosophy and subsequent de- 
velopment. The reasons for the choice of a proprietory logger with 
software modifications, mass storage medium, graphics package and 
the desk-top computer used for analysis, are discussed together 
with the means of coping with extremes of ambient operating tem- 
peratures. 
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40414 (CONF-8209238—Vol.2, pp 145-161) ‘Electro 
Gyro-Cator’ new inertial navigation for use in automo- 
biles. Tagami, K.; Takahashi, T.; Takahashi, F. 1982. NTIS 
(US Sales Only), PC A21/MF A0Ol. Order Number 
DE84770415. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

, We developed a revolutionary new inertial navigation 
system named the "Electro Gyro-Cator” for use in automobiles. 
The Electro Gyro-Cator allows a driver to monitor his progress, 
plot and follow courses to a destination, select alternate routes, and 
drive more safely on unfamiliar roads or at night. Employing a 
sealed helium gas-rate gyro, the Electro Gyro-Cator offers visual 
display (CRT display) of a car’s present location, direction and 
route, with overlay maps for fast, simple route selection and moni- 
toring. The primary elements of the unit include trip and direction 
sensors, a 16-Bit central processing unit, a CRT display screen and 
a collection of transparent overlay maps fitted to the screen. 


40415 (CONF- -8209238—Vol.2, PP 395-414) Results of a 
fleet test of microprocessor controlled ‘modular’ engined cars. 
Bassi, A.; Arcari, F. 1982. NTIS (US Sales Only), PC A21/ 
MF AO1. Order Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

: The paper deals with the results of a fleet test of 10 Alfa 
Romeo Alfettas equipped with the “modular engine”. Engine mo- 
dularity is achieved with a microprocessor electronic control which 
activates 2 or 4 cylinders according to the power required by the 
driver. Inactication of the cylinders is achieved by fuel flow cut-off. 
Ten cars were put into regular service by a taxi company in Milan 
for more than six months, covering about 20.000 km each. Eight of 
the ten cars were run for half of the test on four cylinders and for 
the other half in “modular” configuration for comparison purposes. 
Two cars were run always in “modular” configuration to check up 
possible mechanical problems related to the “modular” mode of op- 
eration. Results are presented in terms of fuel consumption, reliabil- 
ity record, opinions of drivers about the behaviour of the cars, and 
reports on the check of mechanical components of the cars after 
the test. 


40416 (DOE/R8/03051—T1) Dual-fuel alcohol powered 
pickup truck. Final report on the conversion of a vehicle to 
dual-fuel, alcohol and gasoline, operation. Fitzgerald, E.B. 
(Matrix Design and Engineering, Hot Springs, MT (USA)). 
12 Apr 1982. Contract FG48-81R803051. 15p. NTIS, PC 
A02; 3; GPO Dep. Order Number DE84015797. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The design and development of the technical components 
and their modifications are presented. Other topics described are: 
performance, results, difficulties, and general comments; follow-up 


studies; financial summary and time study; and selected information 
sources. (MHR) 


40417 (P—300-83-012) California transit energy demand 
model. Austin, K. (System Design Concepts, Inc., Washing- 
ton, DC (USA)). Sep 1983. 145p. California Energy Com- 
mission, 1516 9th Street, Sacramento, CA 95814. Order 
Number T184901644. 

The California Transit Energy Demand Model is a computer 
program for forecasting transit activity and energy consumption by 
urban bus and rail transit systems, intercity bus and rail, school 
buses, and other buses operating in California. The California Tran- 
sit Model is driven by projections of population, employment, 
income, auto fuel economy, and auto fuel costs. It is also sensitive 
to changes in transit fares, service policies, and other changes in the 
cost of automobile travel. The structure of the model, forecasting 
equations, and the data used to establish parameters for these equa- 
tions are described. This report also presents base-case projections 
of transit activity and energy consumption through 2004, as well as 
the data and forecasting assumptions upon which these projections 
are based. 
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Congress, 
1984, Washington, DC; Government Print: 


159p. 

Representatives of DOE agencies, automotive and alterna- 
tive fuel research groups, and the electrical vehicle industry testi- 
fied during a two-day hearing on 1984 appropriations for research 
and development on transportation. Of major concern was an ad- 
ministration proposal to reduce spending for these programs by 
23%, consolidating some and terminating others. Positive signs in 
the budget proposal for 1985 include an emphasis on high-tempera- 
ture materials development. DOE spokesmen explained the ration- 
ale behind the budget figures and allocations, emphasizing the need 
to improve efficiency and reduce costs. Others spoke to the energy 
supply and security implications of pursuing alternative fuel and 
transportation modes. Two letters submitted for the record follow 
the testimony. 


4 Office (1984). 


40419 Reduction of heat stress on naval ships through im- 
proved insulation installations. Rogus, B.J. (Naval Ship Sys- 
tems Engineering Station, Philadelphia, PA). American Soci- 
ety for Testing and Materials, Special Technical Publication; 
No. 789, 819-838(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

Efforts to reduce heat stress conditions in shipboard engi- 
neering work spaces are assigned high priority within the Navy. 
Recent questions have been raised concerning the effectiveness of 
thermal insulation on shipboard installations to reduce the radiant 
heat imposed on personnel. A major issue of concern is whether or 
not the new asbestos-free insulations are as efficient as their asbes- 
tos-containing predecessors with regard to the transmission of radi- 
ant energy. A test program was initiated to investigate the newer, 
asbestos-free thermal insulations with regard to radiant energy con- 
siderations. The work was intended to provide a basis for reducing 
radiant heat in the work spaces through modification of existing in- 
sulation systems. The effort included contacting insulation manufac- 
turers, performing shipboard surveys, and conducting a series of ex- 
periments designed to investigate radiant heat considerations. This 
paper describes the testing phase of the effort, including a discus- 
sion of obtained results. In addition, the latest Navy actions to im- 
prove habitability conditions in hot shipboard work areas are pre- 
sented. 
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REFER ALSO TO CITATION(S) 39187, 39393, 39593, 39594, 39837, 39841, 
40237, 40278, 40281, 40282, 40300, 40321, 40367, 40498, 40840, 40841, 41407, 
41407, 41539 


40420 (AEL—7/1982) Waste heat utilization in agricul- 
tural plants. Cielejewski, H. (Arbeitsgemeinschaft fuer Elek- 
trizitaetsanwendung in der Landwirtschaft e.V., Essen (Ger- 
many, F.R.); Kiel Univ. (Germany, F.R.). Forschungsvor- 
haben des Institutes fuer Landwirtschaftliche Verfahren- 
stechnik). 1982. 233p. (In German). NTIS (US Sales Only), 
PC Al11/MF AOl1. Order Number DE84752095. 

Portions are illegible in microfiche products. 

A research project of the University of Kiel illustrates by 
means of different measures the use of heat pumps for waste heat 
utilization in agricultural plants. Systems with the collected heat 
being used for heating of adjacent dwellings are most appropriate. 
It has been proved that a certain number of parameters must be 
modified for improving the efficiency of the heat pump systems. 
For example evaporators, compressors and control devices must be 
adapted to the high temperature level of the air in animal shelters. 
Problems arise from the dusty and aggressive shelter air which can 
be solved by means of a series of measures. The question of the 
limit of economy is treated in detail for different agricultural plants 
and recommendations on the use of heat pumps are given. 
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40421 (CONF-830270—1) Preliminary obervations on use 
of ethanol distiller's by-products for polyculture of freshwater 
prawn (Macrobrachium rosenbergii) and golden shiner (Note- 
migonus crysoleucas). Kohler, C.C.; Lewis, W.M.; Krueger, 
S.P. (Southern Illinois Univ., Carbondale (USA). Fisheries 
Research Lab.). 1983. Contract FG02-81R510295. 2ip. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. Order Number 
DE84014850. 

From 1. biennial conference on warmwater aquaculture-crus- 
tacea; Laie, HI, USA (9 Feb 1983). 

Portions are illegible in microfiche products. 

Two major by-products of ethanol distillation, corn distiller’s 
solubles and corn distiller’s mash, were evaluated for their potential 
use as a food source for freshwater prawn (Macrobrachium rosen- 
bergii) and golden shiner (Notemigonus crysoleucas) in mid-west- 
ern United States. Corn distiller’s solubles were not found to be 
highly toxic to aquatic organisms at concentrations ranging up to 
10,000 ppM. However, the high biological oxygen demand of the 
material requires that single applications not exceed 2000 ppM. 
Yield trials were conducted over a four month period in five 0.1 ha 
earthen ponds, located in proximity to an ethanol distillery. Each 
pond was stocked with 2000 postlarval shrimp (0.02 g mean 
weight). Three of these ponds were also each stocked with 75 adult 
golden shiner (27.0 g mean weight). One application of corn 
distiller’s solubles (equivalent to ~ 2000 ppM) and three applica- 
tions of corn distiller’s mash (~ 5 kg/application) were made over 
the course of the yield trails (~ 120 days). No other food or fertil- 
izer was added to the ponds. Survival of shrimp ranged from 34 to 
75%. Survival of brood fish exceeded 90%. Mean weight of shrimp 
at harvest was approximately 12 g, and average production was 
equivalent to approximately 104 kg ha’. Golden shiner reared in 
the same ponds as shrimp had production rates equivalent to ap- 
proxmately 130 kg ha~*. The presence of fish did not appear to 
impede shrimp production. Although production results of fish and 
shrimp were encouraging, several factors existed which impeded 
production; these included: (1) little by-product was applied to 
ponds because the distillery was undergoing its shakedown period; 
(2) ponds were new and had minimal natural productivity; (3) grass 
was not fully established on the watershed and ponds became 
turbid; and (4) lower than normal temperatures prevailed over 
much of the growing period. 11 references, 2 figures, 8 tables. 


40422 (CONF-8209238—Vol.2, pp 427-442) Completion, 
final assembly and dress-up system for engines using small in- 
ductively guided vehicles (ROBOMATIC). Schneider, F. 
1982. NTIS (US Sales Only), PC A21/MF AOl. Order 
Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA ‘'82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

: In a final assembly plant for cars, it is essential to streamline 
material flows and to keep work-in-process at a strict minimum. 
For complex components and subassemblies, this has to be achieved 
through the introduction of flexible, dynamic production methods. 
A typical example for such improved solutions is our new system 
for the completion of base engines, final assembly together with the 
transmissions and dress-up before delivery to the car-assembly line. 
The new system does provide an opportunity for the introduction 
of new work methods, with enlarged responsibility given to the 
qualified assembly workers. Optimum ergonomic and environmen- 
tal conditions are another prime target of the new system. As a 
result, the new system has to offer a greater flexibility and adapta- 
bility to changing market demands. 


40423 (DOE/CS/40258—T1-Vol.1) Critical-fluid extrac- 
tion of organics from water. Volume I. Engineering analysis. 
Final report, 1 October 1979-30 November 1983. Moses, 
J.M.; de Filippi, R.P. (Little (Arthur D.), Inc., Cambridge, 
MA (USA)). Jun 1984. Contract AC01-79CS40258. 92p. 
NTIS, PC A05/MF AOl1; 1; GPO Dep. Order Number 
DE84012669. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Critical-fluid extraction of several organic solutes from water 
was investigated analytically and experimentally to determine the 
energy conservation potential of the technology relative to distilla- 
tion. This Volume gives the results of an engineering analysis. The 
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process uses condensed or supercritical carbon dioxide as an ex- 
tracting solvent to separate aqueous solutions of common organics 
such as ethanol, isopropanol and sec-butanol. Energy input to the 
systems is electric power to drive compressors. A detailed process 
analysis included evaluation and correlation of thermophysical 
properties and phase equilibria for the two- and three-component 
systems involved. The analysis showed that a plant fed with 10 
weight percent ethanol feed would consume 0.65 kilowatt-hours 
(kwh) of power for compression energy per gallon of alcohol. This 
energy consumption would be 5300 Btu of steam-equivalent, or 
6500 Btu of fossil-fuel-equivalent energy. The extraction product, 
however, would require additional energy to produce high-purity 
alcohol. Doubling the ethanol feed concentration to 20 weight per- 
cent would reduce the energy required to about 0.30 kwh per 
gallon. Halving the ethanol feed concentration to 5 weight percent 
would increase the energy required to about 1.35 kwh per gallon. 
For the same feed composition, isopropanol can be separated with 
48% of the energy required for ethanol. The same separation of 
sec-butanol can be done with 25% of the ethanol energy require- 
ment. 


40424 (DOE/CS/40258—T1-Vol.2) Critical-fluid extrac- 
tion of organics from water. Volume II. Experimental. Final 
report, 1 October 1979-30 November 1983. Abboud, O.K.; de 
Filippi, R.P.; Goklen, K.E.; Moses, J.M. (Little (Arthur D.), 
Inc., Cambridge, MA (USA)). Jun 1984. Contract ACOI- 
79CS40258. 159p. NTIS, PC A08/MF AOl1; 1; GPO Dep. 
Order Number DE84015182. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Critical fluid extraction has been tested at the pilot plant 
scale as a method of separating organics from water. The process 
employed resembles a liquid-liquid extraction in which the solvent 
is near-critical carbon dioxide and the feed is an organic in aqueous 
solution. Carbon dioxide’s solvent and other thermodynamic prop- 
erties, and the effective utilization of a vapor recompression cycle 
in the process design have significantly reduced the energy required 
for these separations. This process is an energy-conserving alterna- 
tive to the distillation processes which are currently employed. The 
objectives of this portion of the project were to demonstrate the 
feasibility of this technology and to gather the engineering data re- 
quired to evaluate the process. Three alcohols were tested in these 
experiments - ethanol, isopropanol and sec-butanol - and were all 
successfully extracted. 


40425 (DOE/ET/27121—T1) Feasibility study of rubber 
and waste incineration at Red River Arsenal. (ENSCO, Inc., 
Little Rock, AR (USA)). 12 Jun 1984. Contract AI01- 
79ET27121. 153p. NTIS, PC A08/MF A0Ol1; 1; GPO Dep. 
Order Number DE84014924. 

Portions are illegible in microfiche products. 

The objective of this report was to determine the feasibility 
of building a fluidized bed waste incinerator at Red River Arsenal 
which will supply part or all of the steam required for the RRAD 
rubber plant. Since the rubber plant does not operate 24 hours a 
day, seven days a week, steam is not needed on an around the 
clock basis. Thus the incinerator needs the flexibility of being able 
to run intermittently. A fluidized bed incinerator can be brought up 
to temperature and then shut down for a weekend without any 
damage being done to the unit itself. Because of this flexibility, a 
fluidized bed incinerator was selected as the method of incineration 
to be investigated. After extensive study of the economic, energy 
conservation and environmental issues revolving around fluid bed 
waste incineration we have concluded that this does not appear to 
be a viable project. It is the recommendation of this report that al- 
ternatives to fluid bed incineration be evaluated before a RFTP is 
prepared. 


40426 (DOE/R0/01276—T1) Teton Coin Op Laundry: 
heat recovery unit. Final report. (Teton Coin-Op Laundry, 
Idaho Falls, ID (USA)). 16 Jan 1984. Contract FG48- 
81R001276. 8p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
Order Number DE84015801. 

Portions are illegible in microfiche products. 

Experience with a heat recovery unit using Freon 11 refrig- 
erant as a transfer medium is reported. Heat exchangers were fabri- 





cated for use in dryer stacks and the waste heat was used in heating 
the water for the laundry. (MHR) 


40427 (DOE/R5/10295—T1) Use of corn distiller’s solu- 
bles from an ethanol plant for Kohler, C.C. 
(Southern Illinois Univ., Carbondale (USA). Fisheries Re- 
search Lab.). Jun 1984. Contract FG02-81R510295. 43p. 
NTIS, PC A03/MF AOl1; 1; GPO Dep. Order Number 
DE84014157. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Wet stillage can economically be separated into two frac- 
tions: distiller’s grain and distiller’s solubles. Wet corn distiller’s 
grain has shown potential as a feed supplement for ruminants, 
swine, and poultry. However, the soluble fraction (with suspended 
particles) is of little food value to terrestrial animals because of its 
high water content; it is not generally economically feasible to con- 
centrate it further. The purpose of this project is to determine if the 
soluble by-product could potentially be used as a food source in an 
aquatic environment where its high water content would not neces- 
sarily pose an impediment. Studies have shown that corn distiller’s 
solubles are not highly toxic to aquatic organisms at concentrations 
ranging up to 10,000 ppM. However, the high biological oxygen 
demand of the material requires that it be administered to ponds at 
rates less than 2000 ppM on a daily basis. Golden shiners were ob- 
served to actively consume the particulates of the corn distiller’s 
solubles. Direct consumption of the particulates by fish makes the 
use of corn distiller’s solubles in aquaculture much more attractive 
than if the by-product only serves to increase pond fertility. De- 
spite the minimum amount of food material added to the ponds, 
production of shrimp and fish was favorable over the 4 month 
growing periods. Golden shiners reared in the same ponds as 
shrimp had production rates equivalent to 130 kg ha~*. Monocul- 
ture of shrimp at higher densities (3000 to 5000 shrimp stocked per 
pond versus 2000 in 1982) resulted in an average production equiv- 
alent to approximately 228 kg ha~', with individual shrimp averag- 
ing 10.5 g. Based on estimated wholesale prices of $10.00 and $7.75 
per kilogram for frozen shrimp and live fish, respectively, the gross 
profit margin would have exceeded $2000 ha~! both years. 25 refer- 
ences, 13 figures, 13 tables. 


40428 (DOE/R8/06002—T1) Converting gasoline farm 
tractors to run efficiently on farm-produced alcohol. Watem- 
bach, J.E. (South Dakota Univ., Springfield (USA)). 16 Jan 
1984. Contract FG48-81R806002. 8p. NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84015796. 

Portions are illegible in microfiche products. 

The final test fuel consumption was made with the pistons 
installed for a compression ratio of 12.5/1. The tractor developed 
more horsepower at this higher compression ratio than it had on 
alcohol or gasoline. 


40429 (EUR—8792-EN) Energy audit No. 3: Pulp, paper 
and board industry in the European Economic Community. 
(Commission of the Euro Communities, Luxembourg. 
Directorate-General for Information, Market and Innova- 
tion). 1983. 105p. Commission of the European Communi- 
ties, Luxembourg. 

An explanation of the background to the energy audit of the 
EEC pulp, paper and board industry and the summary of the report 
is followed by an overview of the EEC pulp, paper and board in- 
dustry. Furthermore the report contains the energy audit, remarks 
on energy management practice, methods of increasing energy effi- 
ciency and on controls, targeting and monitoring. Finally there are 
given some comments on barriers to effective implementation. 


40430 (EUR—8907-EN) Thermal depolymerisation of 
waste tires by heavy oils. Audibert, F.; Beaufils, J.P. (Com- 
mission of the European Communities, Luxembourg. Direc- 
torate-General for Information, Market and Innovation). 
1984. 21p. Commission of the European Communities, Lux- 
embourg. 

The French Institute of Petroleum has developed a process 
of valorisation of waste tires into fuels. The process consists in 
treating the whole tires with heavy hydrocarbons which transfer 
the heat for reaching the required temperature and dissolve the oli- 
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gomers resulting from devulcanisation and depolymerisation reac- 
tions. The tire is converted into moderate amount of gas and gaso- 
line and mainly into heavy oil loaded with finely dispersed carbon 
black. Results have been obtained on a large size pilot plant making 
the process directly appliable to the industrial scale. 


40431 (IGT—4901428) Thermochemical 

system: an introduction. Fleming, D.K.; Khinkis, M.J. (Insti- 
tute of Gas Technology, Clnten IL (USA)). 1984. 19p. 
Inst. of Gas Tech., 3424 S. State St., Chicago, IL 60616. 
Order Number 1184901428. 

Initial evaluations of an advanced system of energy recovery 
for high-temperature furnace applications were undertaken. This 
document introduces the concept, outlines the operating principles, 
and presents the reasons for its operating advantages. Engineering 
evaluations indicate an 18% energy savings compared to high-tem- 
perature, regenerative air preheat; compared to recuperative sys- 
tems, the savings approach 40%. 


40432 Energy demand and generalized fuel-choice model 
for the primary-metals industry. Duffus, L.M.; Chern, W.S. 
(Univ. of Illinois, Champaign). Energy Journal; 5: No. 2, 35- 
52(Apr 1984). Contract W-7405-ENG-48. 

The energy demand and generalized fuel-choice model de- 
veloped for the primary metals industry shows that, in the long 
run, the aggregate demand for energy is unitary elastic with respect 
to own price, yet overall energy demand may increase because of 
non-price determinants such as natural gas curtailments. Significant 
third-price effects influence the share, aggregate demand, and con- 
ventional price elasticities, but a structural change that occurred be- 
tween the pre- and post-embargo periods modified these interfuel 
relationships. Forecast of energy demand to the year 2000 indicate 
an overall increase in energy efficiency. Putting a tax on a fuel such 
as natural gas would further decrease energy use, but would in- 
crease use of fuel oil. 11 references, 9 tables. 


40433 Factors influencing the thermal performance of 


thermal insulations for industrial applications. Tye, R.P.; 
Desjarlais, A.O. (Fiber Materials, Inc., Biddeford, ME; 
Dynatech R/D Co., Cambridge, MA). American Society for 
Testing and Materials, Special Technical Publication; No. 789, 
733-748(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

Thermal performance characteristics supplied in specifica- 
tions for materials being used for designing cryogenic and elevated 
temperature applications are obtained by standard testing tech- 
niques under laboratory conditions. It is assumed that these values 
adequately represent the actual field performance. Recent field per- 
formance data indicate that design performances are not being met. 
A number of general and specific factors that may influence actual 
thermal performance are outlined and discussed. These include 
product variability, flaws, anisotropy, direction of heat flow, orien- 
tation of the insulation, air and moisture movement, temperature 
and environmental factors, and installation. Quantitative results are 
given to illustrate the magnitude of possible effects, and these dem- 
onstrate that thermal properties alone should not be the sole crite- 
rion for design performance. 


40434 Protection of thermal and cryogenic insulating ma- 
terials by the use of metal jacketing and mastic coatings. 
Marks, J.B. (Childers Products Co., Bristol, PA). American 
Society for Testing and Materiais, Special Technical Publica- 
tion; No. 789, 749-756(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, — (8 Dec 1981). 

insulation continues to increase in importance in 
energy aaseaaee programs. Most thermal and cryogenic insulat- 
ing materials are structurally weak and require protection from 
weather, fire, and physical abuse. This protection may be provided 
in the form of metal jacketing, mastic coatings, or a combination of 
both, depending upon the application and service and economic re- 
quirements. Products offering sound attenuation, while providing 
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insulation protection, are also available in both jacketing and mastic 
forms for applications where excessive noise generation poses an 
additional problem. Non-metallic jackets such as felts, laminates, 
textiles, and plastics may also be used where abuse resistance is not 
a prime requirement. What to use, when to use it, and how to use it 
are important criteria that must be considered when examining the 
overall insulation system. 


40435 Effects of binder decomposition on high-tempera- 
ture performance of mineral wool insulation. Saatdjian, E.; 
Demars, Y.; Klarsfeld, S.; Bueck, Y. (Centre de Recherches 
Industrielles, Rantigny, France; Isover Saint-Gobain, Paris, 
France). American Society for Testing and Materials, Special 
Technical Publication; No. 789, 757-777(1983). (CONF- 
811222—). 

fa DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). : 

At high temperatures, mineral fiber insulation is affected by 
the thermal degradation of its binder. Since in all cases the binder 
decomposes exothermically, there is a need to predict the maximum 
temperature attained in the layer so that the maximum use tempera- 
ture of the fiber insulation is not reached. This paper advances a 
method of solution. Firstly, the binder decomposition kinetics is de- 
termined using thermal analysis. The results are then fed into a nu- 
merical model; thus the evolution of the temperature and binder 
concentration profiles is obtained. The results are then discussed 
and compared with experimental data on a hot plate. 


40436 Thermal performance of insulated pipe systems. 
Sullivan, J.M. Jr. (Dartmouth College, Hanover, NH). 
American Society for Testing and Materials, Special Technical 
Publication; No. 789, 778-795(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

The thermal performance of insulated pipe systems was 
measured as a function of insulation and pipe system parameters. 
Insulation parameters included insulation material, thickness, and air 
gaps at seams and joints. Pipe system parameters were pipe size, 
hangers, supports, and operating temperature. Over 150 thermal 
performance tests were recorded and analyzed over a two-year 
period. Test results show a 15% deterioration in thermal perform- 
ance for a 305-mm (1-ft) insulated pipe section with a 6.4-mm (0.25- 
in.) butt-joint air gap. The method of insulating pipe hangers and 
supports is a major component of pipe system heat analysis. Glass 
fiber and calcium silicate pipe insulations were tested with a variety 
of hanger and support configurations. The magnitude of heat loss 
was recorded as a function of several parameters including the 
degree of hanger/support insulation. A 305-mm (1-ft) glass fiber 
pipe insulation section containing a hanger had an additional 14 to 
60% heat loss, depending on the hanger insulation, compared to 
that of an uninterrupted insulated pipe section. Results from the 
data analysis and ASTM Practice for Determination of Heat Gain 
or Loss and Surface Temperature of Insulated Pipe and Equipment 
Systems by the Use of a Computer Program (C 680) were com- 
bined to form computer program HEATLOSS. The good correla- 
tion between the thermal performance predicted by HEATLOSS 
and the actual test data indicates that HEATLOSSS can be used to 
estimate thermal performance effects from variations in insulating 
material and pipe system design. 


40437 Lump sum, unit-price bid proposal evaluation 
method. McAllister, J.D.; Biggers, R.K. (American Electric 
Power Service Corp., New York, NY; Owens-Corning Fi- 
berglas Corp., Shawnee Mission, KS). American Society for 
Testing and Materials, Special Technical Publication; No. 789, 
796-801(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

A method is presented that permits evaluation of total job 
costs where 35 to 40% of the total scope of work will be done on a 
unit price basis supplemental to a firm price for well-defined initial 
scope of work. Plotting curves of unit prices or pipe sizes and insu- 
lation thicknesses will indicate anomalies in proposed unit prices 
that require correction prior to contract execution. By pricing a hy- 
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pothetical piping run at the proposed unit prices and prorating the 
percentage of unscoped work at the cost of the hypothetical unit 
price piping run, it becomes possible to compare probable total cost 
of work from bids in which the firm price is low and unit prices are 
high with those proposals in which both firm price and unit price 
portions of the bid are rationally priced. 


40438 Boiling tests of thermal insulation in conduit-type 
underground heat distribution systems. Kusuda, T.; Ellis, 
W.M. (National Bureau of Standards, Washington, DC). 
American Society for Testing and Materials, Special Technical 
Publication; No. 789, 802-818(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

Thermal insulation in a conduit-type underground heat dis- 
tribution system is expected to withstand severe boiling, which can 
occur in the case of conduit failure under high groundwater table. 
The US Government specifies boiling-test criteria for the approval 
of commercial underground systems. This paper describes the test 
apparatus and procedure of Tri-Services and Federal Agencies’ 
Specifications in order to evaluate thermal performance of various 
insulations after they are subjected to prolonged boiling conditions. 


40439 Total system heat loss measurements. Allmon, 
B.A.; Rausch, D.A.; Wahle, H.W. (Babcock and Wilcox 
Co., Alliance, OH; Diamond Power Specialty Co., Lancas- 
ter, OH). American Society for Testing and Materials, Special 
a) Publication; No. 789, 839-856(1983). (CONF- 
811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, USA (8 Dec 1981). 

Excessive heat losses from insulated systems in service raise 
critical design questions when compared with performance data ob- 
tained from individual insulation specimens tested in the laboratory. 
In many cases, excessive heat loss is caused by the incorrect design 
assumption that total system heat loss is equal only to that through 
individual insulation sections. However, additional heat losses result 
from the following sources: (1) free convective flows through the 
insulation system; (2) uninsulated surface; (3) insulation joints; (4) 
conduction paths that pass through the insulation, such as support 
feet; and (5) fluid leaks from the insulated system, such as those 
through valves and pump packing. The object of the present work 
was to verify analytical methods for predicting total system heat 
loss. These methods predicted that some of the heat loss compo- 
nents listed above - in particular, free convective air flows - can be 
significant. Verification was accomplished by quantifying the major 
heat loss components from a relatively large system: a 6.55-m (21.5- 
ft)-high steam-water pressurizer operating at 280°C (540°F) and in- 
sulated with all-metallic reflective insulation. Experimentally veri- 
fied analytical models were used to predict heat losses through the 
insulation and its joints, and the convective air flow. The other heat 
loss components were calculated from measured cold surface heat 
fluxes, hot surface and air temperatures, and changes in water level 
in the pressurizer. The expected total system heat loss was com- 
pared with the total system heat input by measuring the steady- 
state power input. 
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REFER ALSO TO CITATION(S) 39809, 39818, 39836, 39990, 40280, 40438 


40440 (CONF-8406164—1) Cost of energy from new hot 
water district heating in US cities. Karnitz, M.A.; Pine, G.D. 
(Oak Ridge National Lab., TN (USA)). 1984. Contract 
AC05-840R21400. 10p. NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. Order Number DE84014053. 

From Symposium on district heating and cooling; Washing- 
ton, DC, USA (4 Jun 1984). 

Portions are illegible in microfiche products. 

The cities of St. Paul, Minnesota; Willmar, Minnesota; Piqua, 
Ohio; and Trenton, New Jersey have all recently built new hot 
water district heating systems. The systems presently serve high- 
density areas; plans are to expand the systems to lower density sur- 





rounding areas in the future. The prices charged for thermal energy 
from these systems vary from $0.025/kWh to $0.048/kWh and, in 
all cases, are economically competitive with the primary space 
heating alternative. The largest single component of the cost of 
thermal energy in all cases is the cost of debt retirement. In particu- 
lar, the costs are dominated by the cost of the buried piping net- 
works. Consequently, it is essential that the cost of the piping distri- 
bution system be minimized if thermal energy costs are to be com- 
petitive. In the St. Paul, Willmar, and Piqua systems, low costs 
have been achieved by using system designs based on European 
design concepts. The design incorporates thin-wall piping, inexpen- 
sive insulation, shallow pipe burial, and several other features that 
are conducive to easy installation. The Trenton system required 
modification of the European design concepts to accommodate 
higher distribution temperatures, but several of the benefits are cap- 
tured. 


40441 (DOE/ET/11458—T1) Investigation of the poten- 
tial of desiccant-based power generation for waste-heat recov- 
ery. Final technical report. McKelvie, J.; Tang, D.S.P.; Gil- 
christ, A. (Strathclyde Univ., Glasgow (UK)). Mar 1981. 
Contract FG01-78ET11458. 76p. NTIS, PC A0S5S/MF A0O1; 
1; GPO Dep. Order Number DE84015349. 

Portions are illegible in microfiche products. 

The suitabilities of various types of desiccants for potential 
use in the manner proposed - i.e., high temperature desiccation and 
low-temperature regeneration, - have been examined. It is conclud- 
ed that by far the most appropriate are those of the soluble electro- 
lyte type. Mechanistic computer-modelling of heat-engines of the 
type proposed-using regenerated desiccants as the sole source of 
heat, - has indicated that such devices have such a low power den- 
sity as to be of no practical value. A thermodynamic analysis has 
shown that such engines are operating simply on the heat of dilu- 
tion, which accounts for the poor results obtained. An amended ar- 
rangement, wherein the desiccant is used in place of conventional 
re-heat in power-generation has been studied. Thermodynamically 
this is shown to be more attractive, and computer-modelling indi- 
cates a potential saving of a few percent of primary fuel, but the 
economics are marginal. Desiccant regeneration by the use of 
waste-heat and pass-out steam, involving air-stripping and crystalli- 
zation, is shown to be feasible. It is concluded, however, that desic- 
cation as such is not the most potentially attractive method of utili- 
zation of availability so recovered. It is suggested that electrolytic 
cells may be more attractive. In an Addendum, a system of utilizing 
desiccant-type salts in the main boiler section of fossil-fired power- 
plant is proposed. The fuel- savings and economics are attractive, 
but potential problems of materials of construction are seen as re- 
quiring examination. 


40442 (DOE/R8/07227—T2) Planning for energy effi- 


ciency: a primer for Utah’s growing communities. (Utah 
Energy Office, Salt Lake City (USA)). Dec 1982. Contract 
FG48-81R807227;FG48-81R807238. 77p. NTIS, PC A05/ 
MF AO1; 1; GPO Dep. Order Number DE84015444. 

Portions are illegible in microfiche products. 

This primer is intended to assist Utah local governments in 
incorporating energy efficiency considerations in planning proce- 
dures and documents, as well as improve energy efficiency through 
in-house energy management techniques. Part I of this primer con- 
sists of a review of energy related planning issues and a recom- 
mended procedure for implementing community-wide energy anal- 
ysis and planning. Part II, Case Studies, includes sketches of three 
rapid growth communities in Utah: Delta, Price, and Vernal, and 
gives a brief review of the planning programs they undertook. 


40443 (DOE/R8/07255—T2) Municipal energy manage- 
ment for Vernal City. Energy policy for Vernal City. (Vernal, 
City of, UT (USA)). Oct 1982. Contract FG48-80R807255. 
57p. NTIS, PC A04/MF A0O1; 1; GPO Dep. Order Number 
DE84015410. 

Portions are illegible in microfiche products. 

The general energy efficiency actions that are recommended 
apply to monitoring the fuel used by all departments and facilities 
and evaluating the purchase of new facilities and equipment based 
on their life cycle maintenance and operation costs. Estimated 
energy savings for selected actions are presented. (MHR) 
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40444 (DOE/R8/07313—T1) Recycling. Final report. 
(Utah State Univ., Logan (USA). Recycling Center). Nov 
1983. Contract FG48-81R807313. 13p. NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84015789. 

Portions are illegible in microfiche products. 

A synopsis of pre-grant and current recycling endeavors are 
included in the following format: Recycling Publicity and Public 
Extension, Public School Education Project, Community Recycling 
Day, USU Recycling Center, Recycling Extensions on Campus, 
Recycling Center Staff, Major Functional Equipment Purchases, 
Miscellaneous Grant Fund Usage and Future Recycling Concerns. 


40445 (EPRI-EA—3530) Conference on utility conserva- 
ceedings. Davis, T. (Synergic Resources Corp., Bala- 
Cynwyd, PA (USA)). May 1984. 447p. (CONF-830982—). 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
Order Number T184920380. 

From National conference on utility conservation programs: 
planning, analysis, implementation; New Orleans, LA, USA (13 Sep 
1983). 

Separate abstracts were prepared for individual papers. 
(MHR) 


40446 (PB—84-188291) Evaluating integrated utility sys- 
tems. (National Research Council, Washington, DC (USA). 
Integrated Utility Systems Board). 1974. 0126p. NTIS, PC 
A07/MF AOl1. 

This document describes the HUD Modular Integrated Utili- 
ty Systems (MIUS) program, identifies MIUS benefits and limita- 
tions, discusses institutional factors, and outlines plans for MIUS 
demonstrations. Also described is MIUS technology, with specific 
reference to energy systems, solid waste management, and liquid 
waste treatment. MIUS involves a team of U.S. Government agen- 
cies developing concepts for integrated utility systems designed to 
serve all or most of the needs of residential / commercial complex- 
es in a size range of 300 to 1,000 dwelling units. This program com- 
bines presently separate utility systems to achieve reductions in the 
total requirements for energy and other resources, the overall envi- 
ronmental impact, and the total costs of the integrated system. Inte- 
grated utility systems involve the design of complete self - con- 
tained systems for satisfying major utility needs in new and im- 
proved ways. They are designed to meet the objectives of minimiz- 
ing consumption of fuels, water, and other natural resources while 
simultaneously achieving user satisfaction equivalent to that real- 
ized by conventional utilities, costs that are competitive with con- 
ventional utility services, and full compliance with environmental 
standards. Integrated utility systems seek to achieve these objec- 
tives by using to the maximum practical extent the heat and materi- 
als which have been traditionally viewed as waste byproducts, e.g., 
rejected heat from power generation, combustible solid wastes 
(paper), and treated wastewater. In general, most integrated utility 
system concepts include electrical power generation and the associ- 
ated utilization of waste heat. Tabular data and 59 references are 
given. 


40447 (PB—84-188309) Application of total sys- 
tems to housing developments. Achenbach, P.R.; Coble, J.B. 
(National Bureau of Standards, Washington, DC (USA). 
Inst. for Applied Technology). Mar 1972. 0015p. NTIS, PC 
A02/MF AOl1. 

A pilot investigation of the performance of a total energy 
system was undertaken by the National Bureau of Standards to 
evaluate the potential for decreasing the amount of fuel required to 
provide the utility services to an apartment complex of 500 units 
and for better control of noise and air pollution. This installation is 
being made at a site in Jersey City as part of HUD's Breakthrough 
program. The selection of the site followed a feasibility study of 11 
sites distributed over the United States and the preparation of a per- 
formance specification which set forth the design conditions; the re- 
quirements for reliability, stability and safety of the system; and the 
environmental quality that must be attained. The pilot total energy 
plan is being extensively instrumented to determine its thermal effi- 
ciency; the daily and seasonal load patterns, the reliability of the 
utility services; the level of noise and pollution control; the mainte- 
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nance and repair requirements; the owning and operating costs; and 
the occupant response to his environment. Tabular data, charts, 
footnotes, and five references are given. (Author abstract modified). 


40448 (PB—84-198498) Pulse combustion deep fat fryer. 
Topical report on Phase I, Apr 81-Nov 83. Farnsworth, C.A. 
(American Gas Association Labs., Cleveland, OH). Nov 
1983. 46p. NTIS, PC A03/MF AO1. 

The development of a pulse combustion fired deep fat fryer 
is discussed. A boiling water efficiency (BWE) test goal of 80% 
was surpassed. This represents a substantial decrease in energy con- 
sumption that was confirmed by cooking performance efficiency 
tests. A preproduction prototype has been fabricated and tested. A 
field test will be carried out under Phase II of this project. 


3209 Education And Public Relations 
REFER ALSO TO CITATION(S) 40377 


40449 (PB—84-180827) Evaluation of the program effects 
of Project Best (Better Employment through Skills Training). 
Educational attainment and post high school labor market ex- 
periences of 1980 and 1981 high school seniors after partici- 
pation in a labor market information pilot program. Final 
report 1979-81. Leone, R.D.; Eleey, M.F. (Temple Univ., 
Philadelphia, PA (USA)). May 1983. 191p. NTIS, PC A09/ 
MF AOI. 

Project BEST (Better Employment through Skills Training) 
is a labor-market information pilot program, developed and imple- 
mented by Universal Systems Development, Inc. in an urban public 
high school in Philadelphia. Participating students spend one class 
period per day during their final year of high school in Project 
BEST activities, which primarily consist of special classroom in- 
struction, augmented by outside speakers, work shadowing, and 
both individual and group counseling. This report is an evaluation 
of the net impact of the program on the educational attainment and 
post high school labor market experiences of students, all of whom 
were black, who participated in Project BEST during the 1979- 
1980 and 1980-1981 school years. It is based on a quasi-experimen- 
tal design using a non-randomized comparison group drawn from 
two other nearby public high schools in Philadelphia. Multiple re- 
gression was the primary statistical technique used to estimate net 
program impacts. 
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REFER ALSO TO CITATION(S) 40418 


40450 (CONF-8209238—Suppl., pp 1-31) Automobile 
technology for the future. Seiffert, U. 1982. NTIS (US Sales 
Only), PC A04/MF AO1. Order Number DE84770416. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

The Research Division of the VW Group is working inten- 
sively on the automobile technology of the future. This comprises 
optimization of the entire chain of producing a car, development 
methods, production processes and quality control. An essential 
component of the work is also the investigation and development of 
existing traffic systems. The car of tomorrow must in a fast chang- 
ing environment fulfill a series of in part contradictory demands: - 
high transportion potential, - comfort, - safety, - environmental ac- 
ceptability (exhaust, noise), - economy of energy consumption, - re- 
liability, - low costs (purchase and maintenance). To integrate these 
contradictory requirements into the new vehicle concepts and to 
combine them in the best possible way is one of the essential tasks 
of our company. For the next decade the aims of vehicle design are 
almost entirely predictable with the exception of two fundamental 
problems: emission and noise laws. 


40451 (CONF-8209238—Suppl., pp 33-56) CAD in auto- 
motive engineering. Siepmann, H.G. 1982. NTIS (US Sales 
Only), PC A04/MF AO1. Order Number DE84770416. 
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From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

The term CAE - Computer Aided Engineering - has become 
very popular in recent years. The concept will now be expanded 
upon here on the basis of the situation, ideas and goals at VW; Inte- 
grated Computer Aided Engineering (ICAE) will be discussed. 
This term means that the results of the individual processes in- 
volved in vehicle engineering can be passed on from one develop- 
ment phase to the next within an integrated data system. All the 
individual processes are computer-aided. 


40452 (CONF-8209238—Vol.2, pp 101-110) Central 
timer unit. Fabregat, F. 1982. NTIS (US Sales Only), PC 
A21/MF AO1. Order Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA ’82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

The number of car services which require a controlled time 
function is increasing progressively day by day, reaching the point 
in which it is economic to raise the question of eliminating the vari- 
ous units which are placed dispersedly in the vehicle and substitute 
them which an intelligent central unit to control these functions. 
This report describes a control unit of this type. The advantages of 
this tipe of system, apart from the economic point of view, are in 
the simplification of the wire harnessing and the reliability of the 
assembly due to the corresponding reduction of the components im- 
plied in the system. 


3301 Internal Combustion Engines 


REFER ALSO TO CITATION(S) 39609, 39612, 39623, 39651, 40415, 40479, 
40485, 40486, 40800 


40453 (AD-A—141287/3) Fuel effects on soot formation 
in turbojet engines. Progress report 15 Sep 83-14 Mar 84. 
Olson, D.B.; Gill, R.J. (Aerochem Research Labs., Inc., 
Princeton, NJ (USA)). 4 May 1984. 20p. NTIS, PC A02/ 
MF AOl1. 

The sooting tendencies of sixteen Navy jet fuels and eight 
fuel blending components have been studied in laboratory flames to 
compare with results obtained in other programs using these fuels 
in turbojet engines and combustors. The average molecular weight, 
density, ASTM smoke point, and diffusion flame and premixed 
flame threshold sooting index of each fuel have been measured. An 
apparatus has been assembled to measure premixed flame soot 
yields using a multi-wavelength laser extinction technique. Experi- 
ments have been performed on a six-component test fuel blended 
using pure hydrocarbon components. The diffusion flame soot 
threshold of this fuel can be predicted using the pure component 
values but the predicted premixed flame soot threshold is larger 
than measured. Experiments are planned to measure soot yields of 
the jet fuels and to correlate the laboratory measurements with 
engine test results. 


40454 (AD-P—003134/4) Effects of fuel composition 
upon heat transfer in gas turbine combustors. Odgers, J.; 
Kretschmer, D. (Laval Univ., Quebec City (Canada). Dept. 
of Mechanical Engineering). 1984. 10p. NTIS, PC A02/MF 
AOl. 

This article is from ‘Combustion Problems in Turbine En- 
gines Held at the Propulsion and Energetics Panel Symposium 
(62nd) Cesme (Turkey) on 3-6 October 1983’, AD-A140700, p8/1- 
8/10. 

The widening of fuel specifications will lead to fuels having 
a lower hydrogen content. This change will influence the heat 
transfer in combustion chambers, mainly through increased radi- 
ation from increased carbon in the flame. The influence of ring 
compounds is not very clear and - to date - the best correlation is 
with fuel hydrogen content. Due to this, the Luminosity-Factor is 


still the most convenient tool for the prediction of fuel effects upon 
heat transfer. 





40455 (CONF-8209238—Vol.2) ISATA 82. Vol. 2. 
(Volkswagenwerk A.G., Wolfsburg (Germany, F.R.)). 1982. 
500p. NTIS (US Sales Only), PC A21/MF AOl. Order 
Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982 

. Portions are illegible in microfiche products. 

From 13-17 September 1982 an “international symposium on 
automotive technology and automation with particular reference to 
computer-aided engineering and manufacturing (ISATA)” took 
place at Wolfsburg (FRG). The papers presented at this symposium 
are published in 3 Volumes. For each of the papers a separate sub- 
ject analysis has been carried out. 


40456 (CONF-8209238—Vol.2, pp 111-128) ooo 
ment of a non-intrusive timing unit for fuel 
spark ignition engines. Hitchcock, K.N. 1982. NTIS ws 


Sales Only), PC A21/MF A0Ol. Order Number 
DE84770415. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

, New legislation, particularly from America, requires hydro- 
carbon and the oxides of nitrogen emitted from diesel vehicles to be 
controlled to levels which can best be the achieved by the accurate 
dynamic timing of production engines. This paper describes the de- 
velopment of a completely non-intrusive, highly accurate timing 
unit. By merely placing an ultrasonic probe in contact with the 
outer surface of the engine crankcase it is possible to detect the 
passing of piston rings and hence calculate the position of t.d.c., in 
conjunction with an encoder. Timing angle is determined by means 
of a non-contact acoustic microphone positioned adjacent to the in- 
jector. For spark ignition engines the acoustic microphone is re- 
placed by a transducer clipped onto the high tension spark plug 
lead. Two other associated developments are described. One of 
which utilises the non-contact acoustic microphone but the derived 
signal is used to trigger a conventional stroboscope. The other uti- 
lises the ultrasonic technique to determine, in a non-intrusive 
manner that a piston ring is either missing or broken. _ 


40457 (CONF-8209238—Vol.2, pp 129-144) Engine 
automatic quality control system noise and 
diagnostic. Ruspa, G.; Turino, G. 1982. NTIS (US Sales 
Only), PC A21/MF A0O1. Order Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

. An automatic production test system for quality control and 
diagnostics of automotive gasoline engine is presented. The equip- 
ment, based on a Digital microprocessor PDP 11/23, analyzes and 
processes vibration signals as induced by running engines during a 
defined test bench cycle. The vibration signals are coming from 
only one accelerometer placed on the engine crankcase wall. With 
this equipment, abnormal vibrations are detected and mechanical 
defect like valve rattle, connecting rod knock and crank rumble, re- 
lated to various engine components, identified. The hardware signal 
treatment and reject philosophy employed in the microprocessor 
software have been developed on the basis of correlations with the 
observed defect’s characteristics during inspection and repair oper- 
ations. The system is operating in the workshop quality inspection 
room and the quantitative obtained information is in good agree- 
ment with the engine behaviour. 


40458 (CONF-8209238—Vol.2, pp 163-180) Evaluation 
ignition 


of the volumetric efficiency of the spark internal 
combustion engine using measurements of indicated diagrams. 
De Vita, A.; Scognamiglio, A.; Feola, M.; Rocco, V.; Mig- 
liaccio, M. 1982. NTIS (US Sales Only), PC A21/MF AOl. 
Order Number DE84770415. 

From International symposium on automotive technology 


and automation (ISATA ‘'82); Wolfsburg, F.R. Germany (13 Sep 
1982). 


It is known that the instantaneous measurement of the air 
mass flow of the spark and compression ignition internal combus- 
tion engine represents an essential element in the control of the 
engine mixture from a quantitative and a qualitative point of view. 
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In a preceeding theoretical investigation methods to evaluate the 
volumetric efficiency based on the determination of physical quanti- 
ties taken from the low pressure cycles of the four-stroke engine 
were proposed. Preliminary verification of this method in a previ- 
ous paper was reported. In the present paper the authors show the 
results obtaining during tests performed on a high speed spark igni- 
tion single-cylinder engine. Also this investigation proved the possi- 
bility of such a kind of measurement to provide the value, cycle by 
cycle, of the mass air flow or of the mass mixture flow. 


40459 (CONF-8209238—Vol.2, pp 181-195) Develop- 
ment of the continuous analysis of alcohol in automo- 
tive exhaust gas. Miyatake, K.; Amimoto, H.; Ishida, K. 
1982. NTIS (US Sales Only), PC A21/MF AOl. Order 
Number DE84770415. 


From International symposium on automotive technology 


and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

This report describes the continuous alcohol gas analysis 
system for the alcohol-powered internal combustion engines. It in- 
corporates the nondispersive infrared gas analyzer employing the 
cross-flow modulation method which provides virtually drift free 
performance and requires no optical adjustmerit. The full scale 
range of 100 ppm for CHsOH is feasible with heated sample cells of 
100°C, the analyzer response time is 2.0 sec. at 90% of full scale, 
and the total accuracy including interferences is about 3 propor- 
tional 5 ppm. 


40460 oan 2, pp 197-210) Dynamic 
gravimetric fuel consumption measurement. Krachler, W.A.; 
Berg, M.; Rosenkranz, A. 1982. NTIS (US Sales Only), PC 
A21/MF_ A01. Order Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

There are numerous instruments on the market for gravime- 
tric measurement of fuel consumption during the static condition of 
engines. To meet requirements for the dynamic measurement of 
engine parameters and of consumption per cycle it was necessary to 
develop fuel consumption measurement. For this purpose AVL de- 
signed a measuring instrument that is capable to determine the fuel 
consumption also during dynamic changes of the engine condition 
and/or mean consumption of the total consumption over a variable 
period of time. The system measures the actual change in weight of 
the fuel in a vessel. The measuring vessel is supported frictionless 
on a blade spring, its change in position is picked-up by means of a 
newly developed capacitive displacement sensor. The gravimetric 
calibration by means of an integrated calibration weight is possible 
also in between two measurements without the need of disconnect- 
ing the fuel lines or connection of external measuring devices. The 
equipment is suitable for all conventional types of fuel and also for 
special fuels. This instrument has been applied successfully on test 
beds with various engines and different fuel systems. 


tal determination of the 
flowmeter. Haslett, R.A. 1982. NTIS (US Seles Only), Pc 
A21/MF A0O1. Order Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

The classical technique for measuring the rate of fuel flow 
into I.C. engines involves the weighing of fuel in a reservoir using 
a balance. This principle has been modernised by replacing the bal- 
ance with a load cell and implementing the control and display 
functions in a microprocessor. In combination with this new devel- 
opment, a special experimental calibration rig was constructed 
which could simulate all the features of modern engine fuel sys- 
tems. These features included variations in the rate of fuel flow, the 
inclusion of recirculation fuel both with and without vapourisation, 
pulsation of the delivered fuel, temperature excursions and other 
factors. The paper presents the results of these effects on the accu- 
racy and repeatability of the new fuel flowmeters. 


40461 (CONF-8209238—Vol.2, pp Se he 9 
specifications for a 
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40462 (CONF-8209238—Vol.2, pp 227-240) Vortex air 
flow sensor for electronically controlled engine. Miyoshi, N. 
1982. NTIS (US Sales Only), PC A21/MF A0Ol. Order 
Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

, A new automobile flow sensor utilizing the Karman vortex 
has been developed for measuring intake air flow of engine. It has a 
vortex rod assembly which produces powerful and stable vortex 
even at a low flow rate and an optical vortex detecting system 
which has a mirror vibrated by vortex pressure change and detects 
the vivration of the mirror by means of an optical fiber. With the 
above features, this flow sensor offers a substantial reduction in 
manufacturing cost while maintaing the rangeability of 1:45 and the 
accuracy of less then +-3% necessary to control the engine. The 
flow sensor is completely free from the effects of electro-magnetic 
noise and temperature change in the engine room. 


40463 (CONF-8209238—Vol.2, pp 241-250) Production 
application of electronic spark control (ESC). Wilkinson, 
A.C. 1982. NTIS (US Sales Only), PC A21/MF A01. Order 
Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

, This paper describes the application of an electronic spark 
control (ESC) technique in use by Ford of Europe in its campaign 
to improve automotive fuel economy. It illustrates how a CMOS 
Digital Ignition Controller, Constant Energy Thick Film Integrated 
Circuit, Power Darlington, discrete component interface and Pie- 
zoresistive Pressure Sensor technologies can be combined within a 
single ESC module for harsh environment installation with the 
engine compartment. The system developed for a 1983 MY intro- 
duction demonstrates that electronic spark control alone can im- 
prove engine characteristics sufficiently to enable significant in- 
creases in powertrain gearing to be made, thereby producing fuel 
economy benefits. 


40464 (CONF-8209238—Vol.2, pp 251-260) Ignition 
vane switch using new automotive Hall Integrated Circuits. 
Grebner, R.D. 1982. NTIS (US Sales Only), PC A21/MF 
A01. Order Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA ‘'82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

; This paper describes a custom vane switch using Micro 
Switch’s new automotive Hall Integrated Circuit (1.C.), which will 
be available for 1984 model year. This vane switch will meet the 
ever-increasing accuracy, transient damage resistance, noise immu- 
nity, and reliability requirements of ignition systems, especially digi- 
tal ignition systems. The features and improvements over previous 
Hall vane switch designs will be discussed in detail. To provide 
background and to serve as an introduction, Hall vane switch 
design and manufacturing techniques needed to meet customer re- 
quirements will be presented. By providing information on state-of- 
the-art Hall vane switch design, manufacturing techniques, reliabil- 
ity levels and the superior electrical performance of the new auto- 
motive Hall I.C., potential users will become familiar with this sig- 
nificant advance in custom-designed Hall vane switches. 


40465 (CONF-8209238—Vol.2, pp 261-282) Micro- 
processor controlled overdrive for optimisation of fuel con- 
sumption. Forster, B.M. 1982. NTIS (US Sales Only), PC 
A21/MF AO1. Order Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

Described in this paper is a microprocessor controlled over- 
drive unit optimised to give maximum fuel economy coupled with 
an acceptable level of driveability. The basic principles of operation 
are developed into a control algorithm to be contained within a 
central processor and operated upon by external signal sensors. Op- 
eration of the overdriven gear is primarily controlled by the value 
of torque passing through the overdrive. The development of this 
particular sensor is discussed, together with detail of the associated 
signal inputs. A theoretical study is carried out on savings that can 
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be achived on the EPA schedule and practical tests, using a vehicle 
fitted with a business type computer, are also described for compar- 
ison. Full data acquisition facilities are provided within the test ve- 
hicle, these allowing a full analysis of particular conditions during a 
test run. Problems encountered during the development programme 
are also described together with, as yet unsolved, anticipated fur- 
ther difficulties. The work concludes by identifying the findings to 
date and highlighting areas for further work. 


40466 (CONF-8209238—Vol.2, pp 283-298) Electronic 
engine control development at Chrysler. Chunn, G.A. 1982. 
NTIS (US Sales Only), PC A21/MF AOl1. Order Number 
DE84770415. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

: This paper covers the chronologic development of engine 
controls from the late 1960's through the systems currently under 
development for production in 1983. It briefly describes each 
system beginning with the Electronic Control Unit which Chrysler 
first introduced in 1970 to replace the mechanical points in the dis- 
tributor. To meet emission standards required by the Environmental 
Protection Agency in 1976, the lean burn system utilizing a discrete 
custom analog Spark Control Computer was produced. This was 
followed by an LSI microprocessor based Digital Spark Control 
Computer (DSCC) and in 1980 the Digital Spark Control Comput- 
er was expanded to control the Feedback Carburetor with addition- 
al refinements each subsequent years including 1983. Also in 1983, 
the Throttle Body Injection Engine System utilizing a VLSI micro- 
processor will be introduced. An illustration of each module will be 
presented and for each the following will be discussed: the relative 
complexity of the module, the reasons for its development, its pri- 
mary features and a brief description of the engine control system 
showing the electronic control module input and output interfaces. 


40467 (CONF-8209238—Vol.2, pp 299-310) Developing 
electronic engine control software products at Ford. Read, 
P.L. 1982. NTIS (US Sales Only), PC A21/MF AO1. Order 
Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

, Microprocessor based control systems are now being devel- 
oped to enable engines to meet the emission and economy require- 
ments of the late 1980's. They provide fuelling, ignition and emis- 
sion controls with operational precision and calibration flexibility 
not attainable with electro-mechanical design. The control func- 
tions to be performed by the microcomputer are specified by sets of 
instructions and data known as “software”. This “software” be- 
comes an integral part of the final product. For a predominantly 
mechanical engineering environment this requires new skills and de- 
velopment aids. This paper will describe Vector, the vehicle elec- 
tronics development aid, developed by Ford in the U.S.A. and its 
use in making software modifications to permit an American Ford 
Electronic Engine Control System (EEC) system to be transferred 
onto an European Ford 6 cylinder engine. The skills and training 
requirements of an engineering organisation undertaking microcom- 
puter developments will be discussed. 


40468 (CONF-8209238—Vol.2, pp 311-327) Automatic 
idle speed control. Kratt, A. 1982. NTIS (US Sales Only), 
PC A21/MF A0O1. Order Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

: In order to improve fuel economy, the passenger-car manu- 
facturers want to adjust engine idle speed as low as possible. How- 
ever, low idle speed can cause engine stalling, when additional 
joads, such as air conditioner or power steering are switched on. 
This can be avoided by introducing a closed loop automatic idle 
speed control (AISC). This AISC in addition results in a stable idle 
speed over the whole life of the vehicle. An electronic unit (in ana- 
logue or digital technique by using a microprocessor) detects 
engine speed and operates a fast electro-mechanical actuator by- 
passing the throttle plate. With additional inputs special characteris- 
tics can be obtained, such as temperature dependent idle speed. The 





actuator, designed as a 90 degree rotational electric motor, is acti- 
vated in a pulse-width modulated mode by an armature having two 
windings perpendicular to each other. The paper described in detail 
the electronic control unit and the control strategy. Further it gives 
a precise description of the actuator, especially with regard to the 
fast response time and the extremely low hysteresis. 


40469 (CONF-8209238—Vol.2, Pp 329-344) Microcom- 
puter engine control system using newly-designed LSI’s. Hir- 
ayama, T.; Sasayama, T.; Suda, S.; Nakajima, J. 1982. NTIS 
(US Sales Only), PC A21/MF AOl. Order Number 
DE84770415. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

, A microcomputer controlled engine management system has 
been developed by using new sensor, semiconductor devices and 
architecture. This system is suitable for middle size or small size 
cars because of its small and inexpensive component devices, such 
as functional electronic sensors and semiconductor integrated cir- 
cuits. One of the electronic sensors is a hot-wire air-mass flowme- 
ter. The key large scale integrated circuit is an input/output signal 
control LSI which includes a high speed and high resolution analog 
to digital processing procedure for controlling the quantity of 
intake air-mass has been developed. The electronic circuits for this 
purpose have also been fabricated on this interface LSI. This 
microcomputer system is especially suitable for multi-functional in- 
tegrated engine control systems, but it can also be applied to some 
simplified systems aiming to control an individual function, such as 
electronic carburetion, fuel injection, and spark timing controls. 


40470 (CONF-8209238—Vol.2, pp 345-362) High per- 
formance digital interface for powertrain control computers. 
Robinson, R.L. 1982. NTIS (US Sales Only), PC A21/MF 
A01. Order Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

, Ford Motor Company’s next generation of electronic engine 
control uses a patented input and output stack structure on its 
custom designed 16 bit microprocessor. The input interface allows 
very high data rates from multiple sensor inputs where state transi- 
tions may occur simultaneously or within 2.4 microseconds of each 
other. The interface stack allows the accumulation of input data to 
be treated as a batch rather than individually. The output structure 
allows calculated times events to be stored by the processor in a 
continually time sampled stack or carousel. The control circuitry 
sorts through the stack in a head-to-tail fashion comparing the 
timed contents to a real time clock. When a match is found, the 
event is removed from the stack and the appropriate output line is 
toggled. This scheme allows timed events to occur within 2.4 mi- 
croseconds of each other without the immediate attention of the 
microprocessor. 


40471 (CONF-8209238—Vol.2, pp 363-380) Complex ig- 
nition systems. Phillips, P.E.V. 1982. NTIS (US Sales Only), 
PC A21/MF AO1. Order Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

, The elements that are likely to be included in the complex 
ignition systems of the future are examined and the common re- 
quirements for a microcomputer and a companion linear interface 
part are extracted. The microcomputer and interface that have been 
designed from the results of this exercise are presented in detail and 
it is demonstrated that a system based on these devices can be rea- 
lised with a minimum of external components without having to 
compromise on the performance. 


(CONF- eee ee pp 381-394) ae 
dashboard device suggesting the driving behaviour for im- 
provement in fuel consumption. Perri, E. 1982. NTIS (US 
Sales Only), PC A21/MF AOl. Order Number 
DE84770415. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 


Engines 


The information to be given to the driver to lower the fuel 
consumption must be useful in all driving conditions (i.e. at con- 
stant speed or acceleration), showing not only the “economy level” 
obtained, but also the best way to increase it, if possible, by chang- 
ing the gear ratio, the speed, the acceleration. We believe very 
useful to this purpose to know in which way power requirement 
and engine speed determine fuel consumption. We have prepared a 
car dashboard device showing on the plane having RPM on abscis- 
sa and log HP on ordinate the working point of the engine and the 
level-curves of fuel consumption per hour; this plane is displayed 
by a led matrix driven by a simple micro-computer. On that plane 
three fields of different colours characterize three different levels of 
economy, obtained as a compromise between energetic efficiency of 
the engine and consumption per hour related to the car speed. The 
driving behaviour selected as the “best” (and controlled also by 
means of road tests) suggests high accelerations at low engine 
speeds and high gear ratios but avoiding full load. The values of 
the car speed and the kilometric fuel consumption on a digital dis- 
play complete the information. 


(DOE/NASA—0167-7) Advanced gas turbine 
(AGT) technology dev: Seventh semiannual progress 
report, January 1983-June 1983. (Garrett Turbine Engine 
Co., Phoenix, AZ (USA)). Dec 1983. Contract AIO01- 
77CS51040. 77p. (NASA-CR—174694). NTIS, PC A05/MF 
A01; 1; GPO Dep. Order Number DE84015477. 

Portions are illegible in microfiche products. 

The power section (engine) effort conducted to date is re- 
viewed, followed by a review of the component/ceramic technolo- 
gy development. Appendices include reports of progress from 
Ford, AiResearch Casting Company, and the Carborundum Com- 
pany. 9 references, 70 figures, 18 tables. 
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40474 (CONF-840804—31) 
terms: of some Stirling engine performance fig- 
ures. Crowley, J.L. (Oak Ridge National Lab., TN (USA)). 
1984. Contract AC05-840R21400. 7p. NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84015407. 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

Portions are illegible in microfiche products. 

Thermal efficiencies are the quality indicators of the per- 
formance of any energy system. Most energy systems use accepted 
terminology which allows comparative evaluations. However, there 
is no widely accepted standard terminology in use for Stirling 
engine systems, and researchers devise their own. A suggested ter- 
minology that provides a common basis for reporting efficiencies 
has been given wide distribution, and requests have been made for 
data contributions in the suggested format. Some of the results are 
presented, along with others obtained by the application of the 
standardized terms to both published and unpublished data. 


Standardized 


40475 (CONF-8406169—1) Liquid-piston Stirling ma- 
chines. West, C.D. (Oak Ridge National Lab., TN (USA)). 
1984. Contract AC05-84OR21400. 19p. NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84014255. 

From 2. international Stirling engine conference; Shanghai, 
China (12 Jun 1984). 

Since the invention of the Fluidyne engine in 1969, several 
research groups have explored and described the potential of liquid- 
piston Stirling machine designs for a wide variety of applications, 
including water pumping from solar heat, simple and long-lived 
fossil-fuel-fired irrigation pumps, and heat-powered heat pumps. A 
substantial amount of theoretical work has been published, along 
with experimental results from a number of very different machines 
and design data for the construction of experimental engines. This 
paper describes the progress that has been made and the perform- 
ance of existing systems, identifies outstanding research needs, and 
outlines some of the potential for further progress. 
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40476 (DOE/NASA/51040—54) Advanced high tempera- 
ture materials for the energy efficient automotive Stirling 
engine. Titran, R.H.; Stephens, J.R. (National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis 
Research Center). 1984. Contract AI01-77CS51040. 20p. 
(NASA-TM—83659; CONF-840570—10). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. Order Number DE84015498. 

From Materials for future energy systems conference; Wash- 
ington, DC, USA (1 May 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Stirling engine is under investigation jointly by the De- 
partment of Energy and NASA Lewis as an alternative to the inter- 
nal combustion engine for automotive applications. The Stirling 
engine is an external combustion engine that offers the advantage of 
high fuel economy, low emissions, low noise, and low vibrations 
compared to current internal combustion automotive engines. The 
most critical component from a materials viewpoint is the heater 
head consisting of the cylinders, heating tubes, and regenerator 
housing. Materials requirements for the heater head include com- 
patibility with hydrogen, resistance to hydrogen permeation, high 
temperature oxidation/corrosion resistance and high temperature 
creep-rupture and fatigue properties. A continuing supporting mate- 
rials research and technology program has identified the wrought 
alloys CG-27 and 12RN72 and the cast alloys XF-818 and 
NASAUT 4G-A1 as candidate replacements for the cobalt contain- 
ing alloys used in current prototype engines. Based on the materials 
research program in support of the automotive Stirling engine it is 
concluded that manufacture of the engine is feasible from low cost 
iron-base alloys rather than the cobalt alloys used in prototype en- 
gines. This paper will present results of research that led to this 
conclusion. 
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REFER ALSO TO CITATION(S) 40351, 40354, 40356, 40485 


40477 (CONF-8209238—Vol.2, pp 83-99) Systems ap- 
proach to semiconductor transducer design. Giachino, J.M.; 
Keranen, T.W.; McNamara, D.A. 1982. NTIS (US Sales 
Only), PC A21/MF A01. Order Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1932). 

This paper presents a design approach applied to a pressure 
sensor design using the silicon capacitive absolute pressure (SCAP) 
technology for the sensing element. A brief description introduces 
the system “components”, i.e., sensing element, electronics and 
packaging that comprise the transducer. The criteria for a capaci- 
tive sensing element in an automotive environment is discussed. A 
reliable, accurate and cost effective automotive sensor is not only 
dependent on the selection of the sensing element technology, but 
also on the engineering tradeoffs made between all components. 
The tools used to explore and define these tradeoffs, such as com- 
puter modeling and laboratory testing, are presented. 


40478 (DOE/NASA/51044—36) Results of electric-vehi- 
cle propulsion system performance on three lead-acid battery 
systems. Ewashinka, J.G. (National Aeronautics and Space 
Administration, Cleveland, OH (USA). Lewis Research 
Center). 1984. Contract AI01-77CS51044. 14p. (NASA- 
TM—83657; CONF-840804—32). NTIS, PC A02/MF AOI; 
1; GPO Dep. Order Number DE84015404. 

From Intersociety energy conversion engineering confer- 
ence; San Francisco, CA, USA (19 Aug 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Three types of nominal 6-V lead-acid batteries, one in cur- 
rent use and the other two proposed as near-term candidates for use 
by the electric vehicle industry, were tested at the Naval Weapons 
Support Center, Crane, Indiana, under laboratory conditions. The 
primary objective of this work was to determine the cycle life of 
lead-acid batteries as a function of electric vehicle propulsion 
system design. Included in this objective was a comparison of dif- 
ferent battery types (EV 106 baseline versus state-of-the-art 3KQ-11 
tubular and EV 1000 thin plate batteries) as pertaining to cycle life, 


degradation rate, and respective failure modes. In addition, the sec- 
ondary test objectives were to study the effects of testing in three 
versus six series strings in relation to overall performance. The test 
profiles chosen are defined in the SAE J227a, schedule D specifica- 
tion for a hypothetical vehicle with the following characteristics: 
weight, 1701 kg (3750 Ib); product of aerodynamic drag coefficient 
and projected frontal area C/sub D/A, 0.84 M? (9 ft”); and tire co- 
efficient, 1.1x10~%. The electric vehicle battery pack is a 120-V 
system consisting of twenty 6-V lead-acid modules. The propulsion 
system was assumed to have 70 percent efficiency during accelera- 
tion and 50 percent efficiency during regenerative deceleration. 


40479 (SERI/CP—234-1707, pp 225-248) Considerations 
for hybrid vehicle analysis and o tion. Roan, V. (Univ 

of Florida, Gainesville). Jun 1982. NTIS, PC A13/MF AO! 
Order Number DE83011988. (CONF- 820686—). 

From Workshop on renewable fuels and advanced power 
sources for transportation; Denver, CO, USA (17 Jun 1982). 

Three hybrid-vehicle related activities are described: the 
hybrid test vehicle program, the hybrid vehicle assessment, and the 
advanced vehicle study. Hybrid vehicle concepts are described and 
milestones on a suggested path for hybrid vehicle optimization are 
listed and discussed. (MHR) 
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40480 (CONF-8209238—Vol.2, pp 415-425) Automation 
of car body inspection. Strauch, R. 1982. NTIS (US Sales 


Only), PC A21/MF A01. Order Number DE84770415. 


From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

All over the world the automotive industry is increasing the 
productivity and flexibility of their assembly lines by using industri- 
al robots for a lot of different tasks. This leads to the requirement 
that the quality control departments need more powerful inspection 
tools to cut down the number of faulty products. The paper de- 
scribes the components of a robot inspection system which can be 
directly integrated into the production line to detect errors immedi- 
ately. Different versions of this systems are possible according to 
the required evaluation of the gathered measurements. The shown 
installations underline that this is the solution of the multiple in- 
spection problems. 
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40481 (CONF-8209238—Vol.2, pp 19-33) Development 
and testing of the on-board type air-fuel ratio analysis system. 
Amimoto, H.; Ebi, H.; Ishida, K. 1982. NTIS (US Sales 
Only), PC A21/MF AOl1. Order Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

This report describes the on-board type air-fuel ratio analysis 
system driven by DC 12V battery. Continuous measuring period 
available with a 50 AH battery is approximately 30 minutes. The 
analyzer unit adopts the gas filter correlation method and is capable 
of simultaneous measurement of three gas components (CO, CO: 
and HC) with high speed response. The rise time of 90% can be 
easily obtained to be less than 0.5 seconds. The p-CPU based data 
processing unit provides the concentrations of each gas components 
and air-fuel ratio by means of the carbon balance method. The pres- 
sure sensor incorporated in the analyzer unit corrects the sensitivity 
variation due to the atmospheric pressure change. The system con- 
struction, characteristics of the gas analyzer and results of the field 
driving test are also described. 
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REFER ALSO TO ae 39611, 39612, 39619, 39620, 39621, 39622, 
39651, 39652, 40416, 40454, 404. 


40482 (AD-A—138385/0) Fuel effects on gas turbine 
engine combustion. Final report 31 Sep 81-1 Jan 83. Ernst, 
R.C.; Andreadis, D. (Pratt and Whitney Aircraft Group, 
West Palm Beach, FL (USA). Government Products Div.). 
Jun 1983. 90p. NTIS, PC A05/MF AOl1. 

The objective of this study was to develop and/or improve 
correlations of fuel properties and engine design with combustion 
performance and hot section durability. The data base consisted pri- 
marily of fuel effect data obtained over the past four years under a 
number of DoD contracts. The approach taken was first to develop 
fuel effect correlations for specific combustor configurations, then 
to tie together these correlations using engine design parameters 
thereby allowing prediction of fuel effects in any current or future 
aircraft gas turbine combustion system. In most cases statistical 
analysis was used to identify the correlating variables. The relation- 
ships developed for individual combustors were then correlated 
with combustor design and operating parameters that were influ- 
ence by fuel differences. 


40483 (ANL/CNSV-TM—138) State of knowledge of en- 
vironmental concerns related to natural gas-fueled vehicles. 
Singh, M.K. (Argonne National Lab., IL (USA)). Apr 1984. 
Contract W-31-109-ENG-38. 64p. NTIS, PC A04/MF AO}; 
GPO Dep. Order Number DE84015894. 

Vehicles powered by natural gas (NG) are currently used in 
the United States and other parts of the world. While the number 
of such vehicles in the U.S. is small, the potential exists for substan- 
tial growth. For that reason and because NG-fueled vehicles have 
different performance, emissions, and safety characteristics than do 
gasoline- or diesel-fueled vehicles, this study was conducted to doc- 
ument environmental concerns related to NG vehicles. The more 
significant conclusions of the study are related to NG vehicle emis- 
sions and safety. Compared to gasoline-fueled vehicles, NG-fueled 
vehicles emit significantly less CO, more total HC, and less non- 
methane HC; NO/sub x/ emissions can be higher or lower. In addi- 
tion, dual-fuel vehicles operating on gasoline may emit higher levels 
of pollutants than the baseline gasoline vehicles. In regard to safety, 
NG-fueled vehicles have been found to have increaed risks relative 
to gasoline-fueled vehicles in some cases, but to be relatively safe in 
other cases. No nationally recognized safety regulations or stand- 
ards exist for NG vehicles, although the National Fire Protection 
Association is now developing a set of standards. 


40484 (SERI/CP—234-1707) Renewable fuels and ad- 
vanced power sources for transportation workshop: proceed- 
ings. Chum, H.L.; Srinivasan, S. (eds.). (Solar Energy Re- 
search Inst., Golden, CO (USA); Los Alamos National 
Lab., NM (USA)). Jun 1982. Contract AC02-77CHO00178. 
300p. (CONF-820686—). NTIS, PC A13/MF AOl1. Order 
Number DE83011988. 

From Workshop on renewable fuels and advanced power 
sources for transportation; Denver, CO, USA (17 Jun 1982). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Separate abstracts were prepared for 14 of the 15 papers in- 
cluded. One paper was previously included in the data base. Also, a 
panel discussion on optimizing transportation technology develop- 
ment trajectories is included. (WHK) 


40485 (SERI/CP—234-1707, pp 1-17) Overview of the 
utilization of alternative fuels in fuel cells and internal com- 
bustion engines. Kordesch, K. (Technische Universitaet, 
Graz, Austria). Jun 1982. NTIS, PC A13/MF A0Ol1. Order 
Number DE83011988. (CONF-820686—). 

From Workshop on renewable fuels and advanced power 
sources for transportation; Denver, CO, USA (17 Jun 1982). 

Alternative fuels are meant to be economic replacements of 
the present regular fuels for fuel cells and internal combustion en- 
gines, namely hydrogen as pure gas and gasoline as a liquid, repre- 
sented by isooctane. Technically, hydrogen may be available as 
compressed gas in cylinders or as liquid in cryogenic containers, 
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also as impure gas produced in steam-reformer or cracking units. 
We begin to speak about alternates when we operate IC-engines on 
some form of hydrogen (compressed, liquid or from hydrides) or 
use alcohols instead of gasoline or diesel fuel (even in mixtures with 
them). Certainly ammonia (transportable in liquid form in low pres- 
sure tanks) is an alternate fuel, suitable for fuel cells after catalytic 
cracking and directly usable in IC-engines. In 1981 the US-chemical 
industry produced 17.3 billion kg of ammonia (via hydrogen from 
natural gas), 3.8 billion kg of methanol and 0.52 billion kg of etha- 
nol. These two alcohols are therefore also clearly available as alter- 
nates. 11 references, 5 figures, 3 tables. 


alcohol transporta- 
tion. Karpuk, M.E.; Finegold, J.G.; McKinnon, J.T. Jun 
1982. NTIS, PC Al3/MF AOl. Order Number 
DE83011988. (CONF-820686—). 

From Workshop on renewable fuels and advanced power 
sources for transportation; Denver, CO, USA (17 Jun 1982). 

The design and testing of an automotive fuel system that 
provides hydrogen-rich gases to an internal combustion engine by 
catalytically cracking, or dissociating, methanol on board the vehi- 
cle are described. The vaporization and dissociation of methanol 
absorb heat from the engine exhaust and increase the lower heating 
value of the fuel by approximately 22%. In addition, raising the 
compression ratio and burning with excess air increase the engine 
thermal efficiency are presented. Engine dynamometer test results 
with dissociated methanol demonstrated improvements in brake 
thermal efficiency compared to gasoline of up to 50% depending 
on engine speed and torque. Lower speeds and torques produce the 
largest improvements. Maps of exhaust temperature and exhaust 
heat contented. The exhaust temperature is almost always high 
enough for dissociation to occur, but at lower power outputs, there 
is only enough exhaust energy for partial dissociation of the metha- 
nol. This concept also applies to combustion turbines. Steam re- 
formed methanol allows higher efficiency and more power com- 
pared to petroleum fuels, liquid methanol, or dissociated methanol. 
An analysis of the potential technical and economic advantages of 
this approach is presented along with an outline of a recently initi- 
ated experimental program to verify them. 


40486 (SERI/CP—234-1707, pp 211-224) Analysis of 
dissociated internal combustion for 
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40487 eros Investigation of the role of 
interactions. Munir, 


sintering in gas-solid Progress report. 
Z.A. (California Univ., Davis (USA). Div. of Materials Sci- 


ence and Engineering). May 1984. Contract ATO3- 
80ER 10708. 24p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
Order Number DE84015481. 

Portions are illegible in microfiche products. 

An investigation on the influence of decomposition param- 
eters (temperature and environment) of CdCO; on the crystallite 
size of the product (CdO) was recently completed. A series of ex- 
periments has been performed to determine the role of sintering in 
the oxidation-reduction of iron oxides. 16 figures. 


40488 (UCID—19323-84-1, pp 27-31) Multi-layer coat- 
ings. Erikson, E.D. 15 May 1984. NTIS, PC A06/MF AO1. 
Order Number T184014783. 

In Mechanical Engineering Research Program. Annual 
report, FY 1983. 

Multi-layer coatings have been used at visible and near infra- 
red wavelengths as optical reflectors, filters, beam splitters, and an- 
tireflection coatings. Of growing importance are the requirements 
for multi-layer coatings in the soft X-ray region. Normal incidence 
reflectors for use at soft X-ray wavelengths (SA to 100A) are po- 
tentially important diagnostic tools. Primary to the development of 
any capability to produce multi-layer coatings is an understanding 
of the effects of substrate surface roughness upon the formation, 
growth and subsequent reflectivity of the coatings. Initial MER 
funding will be used to purchase optical grade BK-7 glass sub- 
strates which will be polished and coated in VPL with a C-W 
multi-layer coating. 
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REFER ALSO TO CITATION(S) 39200, 39202, 39787, 39790, 40011, 40022, 
40039, 40056, 40057, 40057, 40058, 40059, 40064, 40088, 40634, 40666, 40700, 
40734, 40787, 42250, 42432 


40489 (AD-A—140757/6) Neutron diffraction studies of 
some rare earth-transition metal deuterides. Final report 15 
Mar 80-15 Nov 83. James, W.J. (Missouri Univ., Rolla 
(USA). Materials Research Center). Apr 1984. 53p. NTIS, 
PC A04/MF AOI. 

Neutron diffraction studies of the ternary alloy system 
Y6(Fel-xMnx)23 reveal that the unusual magnetic behavior upon 
substitution of Mn or Fe into the end members, is a consequence of 
atomic ordering wherein there is strong site preference of Mn for 
the f sub 2 sites and of Fe for the f sub 1 sites. In the Mn-rich com- 
positions, Fe is found to have no spontaneous moments. Therefore, 
the long range magnetic ordering arises solely from Mn-Mn inter- 
actions. Upon substitution of Mn into the Fe-rich ternaries, the Fe 
moments are considerably reduced. Neutron diffraction studies of 
Y6Mn23D23 show that a transition occurs below 180K from a fcc 
structure to a primitive tetragonal structure, space group P4/mmm 
with the onset of antiferromagnetic ordering. The Mn moments are 
directed along the c-axis. The transition probably results from 
atomic ordering of the D atoms at low temperature which induces 
c axis magnetic ordering. The question of the appropriate space 
group of LaNi4.5A10.5D4.5, P6/mmm or P3/m has been resolved 
by a careful refinement and analysis of neutron diffraction data. 
The preferred space group is P6/mmm. Neutron powder diffraction 
and thermal magnetization measurements on small single crystals of 
ErNi3, ErCo3, and ErFe3 (space group R3m) show that the mag- 
netocrystalline properties are a consequence of competing local site 
anisotropies between the two non-equivalent crystallographic sites 
of Er and two of the three non-equivalent sites of the 3d-transition 
metal. 


40490 (AD-A—141319/4) Electron emission and ion de- 
sorption spectroscopy of clean and oxidized Ti(0001). Interim 
report. Bertel, E.; Stockbauer, R.; Madey, T.E. (National 
Measurement Lab. (NBS), Washington, DC (USA)). 30 Mar 
1984. 124p. (TR—35). NTIS, PC A06/MF AOl1. 

The electronic structure of Ti(0001) has been investigated by 
energy loss spectroscopy (ELS), Auger electron spectroscopy 
(AES), ultraviolet photoemission spectroscopy (UPS) using syn- 
chrotron radiation and electron stimulated desorption (ESD). Reso- 
nant electron emission due to a direct recombination process in- 
volving an atomic 3p - 3d interaction has been observed. Surface 
oxidation results in the formation of a thin protective Ti02 layer 
which is stable to 250 deg C. In the oxide, the direct recombination 
process following 3p excitation gives rise to resonantly enhanced 
emission from the oxide valence end. The cross section for electron 
and photon stimulated O+ desorption is shown to be dominated by 
these atomic resonance effects as well. 


40491 (BDX—613-3090) CVD parameter study using 
strategy of experimentation. Williams, R.E. (Bendix Corp., 
Kansas City, MO (USA)). Jul 1984. Contract AC04- 
76DP00613. 35p. NTIS, PC A03/MF A01; GPO Dep. 
Order Number DE84015900. 

An experimental design strategy was used to determine the 
operating characteristics of an apparatus for forming tungsten-rhe- 
nium (W-Re) alloys by chemical vapor deposition. The metal de- 
posits were made at 650°C by the hydrogen reduction of a 10 per- 
cent rhenium hexafluoride and 90 percent gas mixture at 0.66 to 
4.00 kPa (5 to 30 torr). Hydrogen flow rates ranged from 550 to 
2770 pmol/s and mixed metal fluoride flows ranged from 41 to 130 
pmol/s. An operating point was sought that would produce a high 
strength alloy, so the deposition results were fit by least squares re- 
gression to second order response equations. Seven properties were 
measured: deposition rate, average composition, maximum composi- 
tion, minimum composition, sample standard deviation of the com- 
position, microhardness as a measure of the amount of A15 phase, 
and as-deposited surface quality. A set of operating parameters was 
determined that was predicted to yield a 23 w/o Re alloy with an 
1100 DPH (diamond pyramid hardness) microhardness. 
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40492 (CEA-CONF—7102) EM 12 a possible fast reactor 
core material. Dupouy, J.M.; Carteret, Y.; Aubert, H.; Bou- 
tard, J.L. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France)). Jun 1983. 9p. (CONF-830659— 
24). NTIS (US Sales Only), PC A02/MF AOI. Order 
Number DE84751385. 

From TMS/AIME topical conference on ferritic alloys for 
use in nuclear energy technologies; Snowbird, UT, USA (19 Jun 
1983). 

The advantages of this class of steel are well known, essen- 
tially suppression of swelling and of irradiation embrittlement at 
high temperature. EM 12, a potential steam generator materials, is 
currently under evaluation in CEA for use as wrapper and possibly 
cladding material. Preliminary irradiation experiments up to 82 
dpaF at 600°C and up to 157 dpaF at 400-440°C have been made. 
They give some indication of the swelling to be expected, of the 
irradiation creep, of the effect of irradiation on the room tempera- 
ture tensile properties and on the ductile to brittle transition behav- 
ior. Other aspects of the use of ferritic steels such as compatibility 
with sodium and reprocessing are raised. The conclusion is that 
EM 12, although not the best possible choice for this application 
typifies the behavior of a large class of potential materials. 


40493 (CEGB-TPRD/B—0264/N83) High temperature 
irradiation creep in austenitic steels. Jones, R.B. (Central 
Electricity Generating Board, Berkeley (UK). Berkeley Nu- 
clear Labs.). Jun 1983. 18p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84702009. 

An analysis has been made of the in-reactor and ex-reactor 
creep at 700 - 750°C of various Ti - and Nb - stabilised steels. 
Above a critical transition stress that depended on steel composi- 
tion and thermomechanical treatment, the stress dependence of the 
creep rate was high but there was little influence of irradiation on 
the kinetics. At lower stresses the stress dependence was small and 
the creep rate varied as the inverse cube of the grain size. In-reac- 
tor creep rates were about ten times faster than those ex-reactor, 
the in-reactor rates approaching the magnitude of the Coble grain 
boundary diffusion creep process. A mechanism is proposed to ex- 
plain the enhanced creep rates in-reactor based on the idea that 
SIPA irradiation creep of carbide particles occurs at the grain 
boundary vacancy sinks during diffusion creep. This limits the 
stress redistribution at the grain boundary and the generation of 
high stresses at the particles which, in the ex-reactor tests, can 
markedly inhibit the diffusion creep process. 


40494 (CONF-840411—23) Mass transfer kinetics in lith- 
ium-stainless steel systems. Tortorelli, P.F.; De Van, J.H. 
(Oak Ridge National Lab., TN (USA)). 1984. Contract 
AC05-840R21400. 16p. NTIS, PC A02; 3; GPO Dep. 
Order Number DE84015365. 

From 3. meeting on liquid metal in energy applications; 
Oxford, UK (9 Apr 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Austenitic stainless steels have been studied using lithium 
thermal-convection loops that allow periodic specimen examination 
without significantly disrupting the lithium flow. Weight change 
measurements were made as a function of exposure time to charac- 
terize the reaction kinetics of both the dissolution and deposition 
processes. A power curve law was found to accurately describe the 
weight loss and gain behavior over the entire exposure interval 
whereas both power curve and straight line fits adequately reflect- 
ed the weight changes as a function of time at longer exposures. 
However, weight changes ultimately approached a steady state, in 
which the dissolution and deposition rates are constant (that is, the 
weight changes were linearly proportional to exposure time). An 
Arrhenius analysis of the dissolution rates from a loop experiment 
in which the maximum loop temperature was varied while the AT 
remained fixed yielded an apparent activation energy consistent 
with a phase boundary reaction as the rate determining step. Deter- 
mination of steady-state deposition rates for the long-term loop ex- 
periments showed that the maximum rate of weight gain was gener- 
ally not at the minimum temperature specimen position. 





40495 (CONF-840604—16) Effect of microstructure on 
the minimum critical radius and critical number of gas atoms 
for swelling. Coghlan, W.A.; Mansur, L.K. (Arizona State 
Univ., Tem (USA); Oak Ridge National Lab., 
(USA)). 1984. Contract AC05-840R21400. 22p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. Order Number DE84014225. 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

Portions are illegible in microfiche products. 

It has been shown theoretically that bias-driven cavity swell- 
ing can only occur after either a critical cavity radius has been 
achieved or a critical number of gas atoms has been accumulated in 
a cavity. These possibilities merge into each other, as increasing the 
contained gas lowers the critical radius until at the critical number 
of gas atoms the minimum critical radius is achieved. With the ad- 
dition of any more gas, the critical radius disappears and cavity 
swelling is insured. It is found that these critical quantities are 
highly sensitive to irradiation conditions and material parameters. 
Under fixed irradiation conditions, the critical quantities are re- 
markably strong functions of dislocation density and bias. These re- 
sults are described and their implications for the design of swelling 
resistant materials are discussed. 


40496 (CONF-840760—7) TEM study of ion beam mixed 
nickel silicides formed on SiC at different i tempera- 
tures. Fathy, D.; Holland, O.W.; Narayan, J.; Appleton, 
B.R. (Oak Ridge National Lab., TN (USA)). Jul 1984. Con- 
tract AC05-840R21400. 14p. NTIS, PC A02/MF AOI; 
GPO Dep. Order Number DE84015368. 

From Ion beam modification of materials conference; Ithaca, 
NY, USA (16 Jul 1984). 

High resolution and diffraction contrast transmission electron 
microscopy (TEM), together with Rutherford backscattering spec- 
trometry (RBS), have been used to study intermixing between thin 
metal films of Ni (~ 50 nm) on single crystals of (100) SiC sub- 
strates. As a result of inert-gas ion bombardment at different sub- 
strate temperatures it has been found that it is possible to form a 
uniform layer of nickel silicide with a sharp transition at the (100) 
planar interface. For a fixed dose of Xe* ions at 350 keV the thick- 
ness of the silicide layer was found to be dependent on the sub- 
strate temperature. However, at all substrate temperatures a domi- 
nant phase of NieSi was detected. For implantations at room tem- 
perature, the mixed layer mainly consisted of small oriented islands 
at the original metal-semiconductor interface. Ion mixing at 300°C 
resulted in an intermixed layer with the thickness increased by a 
factor of 10; however, the layer was not uniform in structure. At an 
implantation temperature of 500°C and over, a uniform polycrystal- 
line silicide layer was formed. 


40497 (CONF-840767—2) Combined AEM/FIM 
precipitation in an Fe-25 at. % Be alloy. Burke, M.G.; 
Miller, M.K.; Brenner, S.S.; Soffa, W.A. (Pittsburgh Univ., 
PA (USA). Dept. of Metallurgical and Materials Engineer- 
ing; Oak Ridge National Lab., TN (USA)). 1984. Contract 
AC05-840OR21400. 9p. NTIS, PC A02/MF A01; GPO Dep. 
Order Number DE84015366. 

From Microbeam Analysis Society analytical electron mi- 
—S Bethlehem, PA, USA (19 Jul 1984). 

e metastable precipitate was conclusively identified as a 

B32 ordered equiatomic FeBe phase using the combined techniques 
of AEM and APFIM. 


40498 (CONF-7705202—) Energy conservation in 
duction and utilization of magnesium. Flemings, M.C.; Busk, 
R.S.; Barnes, W.A.; Clark, J.P. (eds.). (Massachusetts Inst. 
of Tech., Cambridge (USA)). May 1977. Contract FGO1- 
77CS40072. 193p. NTIS, PC A09/MF AOl1; 1; GPO Dep. 
Order Number DE84013565. 

From International conference on energy conservation in 
production and utilization of magnesium; Cambridge, MA, USA (25 
May 1977). 

Portions are so in microfiche products. 

On May 25, 26, and 27, 1977, a conference was held to 
create a meaningful dialogue among industrial, university, and gov- 
ernment personnel that would lead to energy conservation in pro- 
duction of magnesium and through its utilization. An important aim 
was to delineate aspects of the problem which these groups could 
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attack by effective interaction to achieve long term solutions. This 
report summarizes the proceedings and recommendations made 
during the conference. 


40499 (DOE/ER/02462—10) Localized corrosion and 
stress corrosion cracking behavior of stainless steel weld- 
ments. Annual report, January 1, 1983-November 30, 
1983. Savage, W.F.; Duquette, D.J. (Rensselaer Polytechnic 
Inst., Troy, NY (USA). Dept. of Materials Engineering). 
Jan 1984. Contract AC02-76ER02462. Sp. (COO—2462-10). 
NTIS, PC A02/MF A011; GPO Dep. Order Number 
DE84016095. 

Aim of this project during the past year has been to under- 
stand the resistance of ferritic stainless steels to localized corrosion. 
The effects of welding variables on second phase formation and 
subsequently on corrosion resistance have also been examined. The 
program is divided into three principal thrusts: localized corrosion 
(including passive film formation and stability), stress corrosion 
cracking, and phase formation and stability including heat treatment 
effects. 


40500 (DOE/ER/03158—T1) Hydrogen adsorption on 
(110) tungsten at 30 K: an atom-probe field-ion microscope 
study. Macrander, A.T.; Seidman, D.N. (Cornell Univ., 
Ithaca, NY (USA)). 1984. Contract AC02-76ER03158. 29p. 
NTIS, PC A03/MF A01; 1; GPO Dep. Order Number 
DE8401 5659. 

Portions are illegible in microfiche products. 

Adsorption of hydrogen on [110] oriented tungsten speci- 
mens has been studied via field desorption in an atom-probe field- 
ion microscope. Adsorption was studied on surfaces prepared by 
field evaporation. Typically, hydrogen field desorption events were 
exhausted after seven tungsten (110) planes had been field evaporat- 
ed. Exposures were controlled by applying a potential to the speci- 
men which was sufficient to field ionize hydrogen gas molecules 
approaching the specimen and which thereby prevented additional 
hydrogen from being adsorbed. An adsorption model which in- 
vokes sticking at step sites but not at plane sites is proposed to ex- 
plain the coverage data. 


40501 (DOE/ER/10404—T2) Fundamental studies of 
high-temperature corrosion reactions. Final report. Rapp, 
R.A. (Ohio State Univ., Columbus (USA). Dept. of Metal- 


lurgical Engineering). Feb 1984. Contract AC02- 
79ER10404. 16p. NTIS, PC A02/MF A0Ol1; GPO Dep. 
Order Number DE84015118. 

As coal was found not to be suitable for oxidation studies, in 
the HSESEM, experiments were conducted instead on graphite. 
Post-oxidation examination of the phase boundaries of wustite scale 
on oxidized iron was carried out using the scanning electron micro- 
scope. (DLC) 


40502 (DOE/ER/10508—T1) Cavitation phenomenon in 
superplastic creep. report, November 1, 1982-No- 
vember 30, 1983. ? Mukhejree, A.K. (California Univ., Davis 
(USA). Dept. of Mechanical Engineering). 1983. Contract 
AT03-79ER10508. 2ip. NTIS, PC A02/MF A0l; 1; GPO 
Dep. Order Number DE84015484. 

Portions are illegible in microfiche products. 

Superplastic cavitation and fracture often form limiting con- 
ditions for superplastic processing. 7475 aluminum alloy has been 
selected for this investigation. The as-received alloy has been heat 
treated in order to obtain a range of grain size and has been tested 
in a controlled atmosphere in order to study the level of cavitation 
as a function of temperature, strain-rate, and true strain. Results 
from mechanical testing were supplemented by microstructural in- 
vestigations using optical metallography, scanning, and transmission 
electron microscopy and density measurements. 


40503 (DOE/ER/10958—3) Detection of hydrogen as- 
sisted crack growth. Progress report, 1 December 1983-30 
November 1984. ter, S.H. (Denver Univ., CO (USA). 
Dept. of Physics). 1984. Contract AC02-81ER10958. 28p. 
NTIS, PC A03/MF A0l; GPO Dep. Order Number 
DE84015920. 
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Changes in the elastic modulus of pure iron due to cracking 
by cathodic charging have been related to the density of cracking, 
the size of the cracks and the effective depth of cracking. The ef- 
fects of such variables as vibratory strain amplitude, charging cur- 
rent density, sample size and mode of vibration are reported on. Ef- 
fects of stress and temperature are still being investigated but will 
be completed soon. Internal friction measurements complimentary 
to the modulus measurements are also described. The acoustic emis- 
sion generated during the pressurization and subsequent pressure 
holds of small pressure vessels with high pressure hydrogen and 
helium gas have been measured and characterized. To determine 
the source of emissions various other mechanical tests have been 
performed. Double cantilever beam specimens have been tested in 
different conditions to elucidate the AE from crack growth and to 
determine effects of hydrogen environments. 


40504 (DOE/ER/10958—T1) Detection of hydrogen as- 
sisted crack growth by measurement of modulus changes and 
acoustic emission. Carpenter, S.H.; Armstrong, J.; Heiple, 
C.R. (Denver Univ., CO (USA). Dept. of Physics; Rock- 
well International Corp., Golden, CO (USA). Rocky Flats 
Plant). 1984. Contract AC02-81ER10958. 24p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. Order Number DE84015752. 

Portions are illegible in microfiche products. __ 

The techniques investigated are the precise continuous meas- 
urement of changes in the elastic modulus and acoustic emission 
measurements. A decrease in the elastic modulus should be ob- 
served as cracks nucleate and grow in a test material. Measure- 
ments of changes in the elastic modulus while cathodically charg- 
ing a number of iron base materials both at zero load and under 
applied load are reported on. In all cases a decrease in the elastic 
modulus was observed as a result of cathodic charging with hydro- 
gen. The modulus loss was found to be permanent and could not be 
restored by heat treatment. Acoustic emission measurement were 
carried out as miniature pressure vessels were pressurized and sub- 
sequently held at pressure. Differences in the acoustic emission 
were observed for vessels pressurized with hydrogen gas as com- 
pared to vessels pressurized with helium. Considerably more acous- 
tic emission was generated in vessels pressurized with hydrogen. 


40505 (DOE/ER/10963—2) Microstructural effects in 
abrasive wear. Third annual progress report, August 12, 1983- 
August 14, 1984. Kosel, T.H. (Notre Dame Univ., IN 
(USA). Dept. of Metallurgical Engineering and Materials 
Science). 14 Aug 1984. Contract AC02-81ER10963. 39p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. Order Number 
DE84016155. 

Portions are illegible in microfiche products. 

The two major goals of the project are to improve our un- 
derstanding of the mechanisms of carbide removal and of the role 
of matrix properties in abrasion. In the area of carbide removal 
mechanisms, progress this year has included completion of the 
fixed-depth scratch test apparatus and its use to demonstrate the oc- 
currence of gross carbide cracking under fixed-depth conditions; 
comparable cracking does not occur under fixed-load conditions at 
a similar mean load. A high-stress abrasion system has been con- 
structed and tested which will facilitate studies of abrasion under 
conditions similar to those produced by the fixed-depth scratch test 
system. Analysis of the work on the size effect in abrasion of dual- 
phase alloys has been completed. The largest single item in this 
year’s proposed work in a study of the abrasion resistance and 
mechanisms of material removal in model alloys having second- 
phase particles (SPP’s) with varying fracture properties. In the area 
of the effects of matrix properties on abrasion, the majority of the 
effort this year has centered on transmission electron microscopy of 
the subsurface deformation microstructures developed during abra- 
sion. 


40506 (DOE/NBM—4014729) Low temperature proper- 
ties of Mo/Ni superlattices. Uher, C.; Clarke, R.; Zheng, 
G.G.; Schuller, I. (Michigan Univ., Ann Arbor (USA). 
Dept. of Physics; Argonne National Lab., IL (USA)). Jul 
1984. Contract W-31-109-ENG-38. 5p. NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84014729. 

Portions are illegible in microfiche products. 

This paper presents results of a combined study of the struc- 
tural and electronic properties of Mo/Ni superlattices grown by the 


sequential sputtering technique [2]. It focuses on the region of short 
modulation wavelength (14A < A < 40A) where strong depar- 
tures from normal bulk properties may be expected. These are most 
clearly seen in the competition between magnetic (Ni) and super- 
conducting (Mo) behavior, and in the occurrence of localization ef- 
fects at low temperatures. Although the samples show a surprising- 
ly high degree of stacking coherence normal to the layers there is 
an intrinsic interfacial mismatch in these mixed bcc-fec microstruc- 
tures which is crucial to understanding their electrical properties. 


40507 (DP-MS—84-70) Residual stresses at small diffu- 
sion welds. Berghaus, D.G. (Georgia Inst. of Tech., Atlanta 
(USA). School of Engineering Science and Mechanics; Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.). 1984. Contract AC09-76SR00001. 13p. 
(CONF-850608—1). NTIS, PC A02/MF A01; GPO Dep. 
Order Number DE84014982. 

From Spring conference on experimental mechanics; Las 
Vegas, NV, USA (9 Jun 1985). 

Residual stresses produced during the welding closure of 
small stainless steel tubes were measured by a new strain gage 
method. The method requires an axis of symmetry in the specimen 
at the point of interest and permits the use of single element gages 
if two or more specimens are available. Results for three different 
currents are given. 


40508 (ECN—151) Flux pinning by voids in surface-oxi- 
dized superconducting niobium and vanadium. Meij, G.P. van 
der. (Stichting Energieonderzoek Centrum Nederland, 
Petten; Rijksuniversiteit Leiden (Netherlands)). Mar 1984. 
148p. NTIS (US Sales Only), PC AO7/MF AOl1. Order 
Number DE84703062. 

The volume pinning force in several niobium and vanadium 
samples with voids is determined at various temperatures. Reasona- 
ble agreement is found with the collective pinning theory of Larkin 
and Ovchinnikov above the field of maximum pinning, if the flux 
line lattice is assumed to be amorphous in this region and if the ele- 
mentary pinning force is calculated from the quasi-classical theory 
of Thuneberg, Kurkijaervi, and Rainer. Also some history and re- 
laxation effects are studied in an alternating field. A qualitative ex- 
planation is given in terms of flux line dislocations, which reduce 
the shear strength of the flux line lattice. 


40509 (EGG-M—02284) Volatility of vanadium from a 
candidate fusion reactor alloy. Henslee, S.P. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 8 Jun 1984. Contract 
AC07-761D01570. 6p. (CONF-840614—97). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. Order Number DE84015277. 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 

Portions are illegible in microfiche products. 

The volatility of vanadium from a candidate fusion reactor 
structural alloy, the Path C alloy V-15 Cr-5 Ti, was investigated in 
both air and CO, as a function of time and temperature. The pur- 
pose of this research was to measure the potential release of materi- 
al from the structure of a fusion reactor resulting from the oxida- 
tion and volatilization of the structural material as a consequence of 
some severe accident. 


40510 (EGG-M—17683) Strain distributions in a Type 
316/16-8-2 stainless steel weldment during cyclic loading. 
Korth, G.E.; Harper, M.D. (EG and G Idaho, Inc., Idaho 
Falls (USA)). 1984. Contract AC07-76I1D01570. 7p. (CONF- 
840647—26). NTIS, PC A02/MF A0O1; 1; GPO Dep. Order 
Number DE84015644. 

From ASME pressure vessel and piping conference; San An- 
tonio, TX, USA (17 Jun 1984). 

Portions are illegible in microfiche products. 

Test specimens were cut from a 25-mm thick Type 316 stain- 
less steel plate butt welded with 16-8-2 filler wire. The specimens 
were oriented transverse to the weld seam and contained base 
metal, heat-affected zone (HAZ), and weld metal in the gage sec- 
tion. Strain-controlled cyclic loading was imposed across the heter- 
ogeneous weldment while local strains at various points within the 
gage section were continuously monitored. Results show that 
strains at the local points can vary markedly from the average 





strain of the composite section. Strain concentrations occurred in 
the softer base metal which led to failure much sooner than the 
composite strain would indicate. However, when the maximum 
strain range from a local area was compared to baseline data, the 
life correlation was very good. 


40511 (EUR—8526) 1982 Annual status report: high-tem- 
perature materials. Van de Voorde, M. (Commission of the 
European Communities, Petten (Netherlands). Joint Nuclear 
Research Center). 1983. 15p. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84702658. 

The High Temperature Materials Pro; is executed at 
the JRC, Petten Establishment and has for the 1980/83 programme 
period the objective to promote within the European Community 
the development of high temperature materials required for future 
energy technologies. Materials and engineering studies include: cor- 
rosion with or without load, mechanical properties under static or 
dynamic loads, surface protection creep of tubular components in 
corrosive environments and high temperature materials data bank. 


40512 (FEI—1284) Investigation of iron interaction with 
melts of alkali metal (lithium, sodium, potassium) hydroxides 
by the rotating disc technique. Starkov, O.V.; Orlova, E.A.; 
Solov’ev, V.A.; Abramova, L.V.; Belomyttseva, N.G. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1982. 18p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE84702112. 

A rotating disc technique was used to obtain time-dependent 
mass losses of armco-iron in melts of lithium-, sodium-, potassium 
hydroxides in the 480-680 deg C range. Depending on test condi- 
tions the iron mass loss in alkali melts is either dependent on time 
linearly or is proportional to the square root of the time. The iron 
flow at 580 deg C is proportional to the rate of sample rotation to 
the half power in melts of lithium- and sodium hydroxides, which 
defines substance diffusion in a liquid phase as the process limiting 
stage. Corrosion of iron in unstressed state is of uniformly frontal 
character in the 480-680 deg C range for a 20 h test time. 


40513 (FEI—1371) Model of solid solution decomposition 
under irradiation. Odintsov, D.D. (Gosudarstvennyj Komi- 
tet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. 
Fiziko-Ehnergeticheskij Inst.). 1982. 16p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl. Order Number 
DE84702332. 

A model has been proposed of phase precipitations in alloys 
following irradiation under the assumption that the coherent pre- 
cipitations surface does not absorb point defects. It is shown that 
accumulation of impurities and point defects of the same type (va- 
cancies or interstitial atoms) takes place close to the boundaries of 
isolated coherent phase precipitations. Approximately equal amount 
of point defects of another type is attracted into the same region 
and a recombination of point defects induced by irradiation takes 
place. It an alloying element, being a part of a coherent phase, pos- 
sesses a considerable energy of binding with a defect, and a materi- 
al containing this alloying element shows a highest resistance to ra- 
diation swelling. Experimental results obtained with Kh16N15M3B, 
Kh16N11M3, Kh18N9 steels are in good agreement with the pre- 
cipitation formation mechanism suggested. 


40514 (IA—1386, pp 258) Ion implantation in metals. 
Lempert, G.D.; Kanter, M. Jul 1983. NTIS (US Sales 
Only), PC A15/MF A0O1. Order Number T184780540. 

In Research laboratories annual report 1982. 


40515 (IAE—3613/11) Radiation-induced erosion of tita- 
nium alloy surface and hydrogen adsorption under H* and 
He* ion bombardment. Guseva, M.I.; Vinogradova, N.K.; 
Lemke, N.G.; Mansurova, A.N.; Martynenko, Yu.V.; Smir- 
nov, V.N.; Starshin, E.P.; Syshchikov, V.I.; Chelnokov, 
O.1L; Fefelov, P.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1982. 27p. (In Russian). NTIS (US 
Sales Only), A03/MF AOl. Order Number 
DE84702333. 
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Results of studying hydrogen absorption by titanium alloys 
(Ti-Al-V and Ti-Al-Zr) and the effect of helium ion- and hydrogen 
ion bombardment on the character and degree of alloy surface ero- 
sion are given. The published data on permeability, solubility and 
diffusion of hydrogen isotopes into metals are systematized in the 
appendix. Results of studying tritium permeability and solubility in 
a number of scantily studied alloys, titanium alloys included, that 
can be promising construction materials for different thermonuclear 
reactor units are presented. 


((AE—3768/11) Kinetic analysis of hydrogen dis- 
tribution in plane steel speciment under reactor irradiation. 
Kevorkyan, Yu.R. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1983. 17p. (in Russian). NTIS (US 
Sales Only), A02/MF AOl. Order Number 
DE84702334. 

A theoretical analysis is given of a possible hydrogen behav- 
iour in plane steel specimens during the surface hydrogenation and 
simultaneous neutron irradiation under conditions typical of a ther- 
mal reactor. It is assumed that the main hydrogen traps are non- 

vacancies generated under irradiation. It is shown that 
in the course of hydrogenation a sharp hydrogen concentration 
profile might be formed with the depth of trapping increasing with 
the neutron fluence growth. Such hydrogen behaviour in the irradi- 
ated material qualitatively agress with the experimental data. 


40517 ([AE—3785/11) Effect of prism plane texture on 
in-reactor creep strains in a-Zr lattice alloys. Kolomytkin, 
V.V. ieeniamene Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1983. 
8p. (In Russian). NTIS ve Sales Only), PC A02/MF A0O1. 
Order Number DE84702335 

The effect of prism plane texture in a-Zr lattice alloys on 
plastic strain in the main mechanisms of in-reactor creep is estimat- 
ed. The deformation independence of the prism plane texture is 
found for the tested creep mechanisms under conditions of linear 
dependence on (or independence of, as in radiation-induced 
growth) the deformation on the strain and under conditions of 
equal dislocation density in the corresponding prism planes (of the 
linear dislocations and dislocation looops, respectively). The impor- 
tance is stressed to take into account the prism plane texture for 
channel pipe alloys for a real case when the dislocation density in 
the corresponding prism planes is different for linear dislocations 
and dislocation loops, respectively, in different prism planes. 


(IAEA-R—2441-F) Texture of materials using neu- 


niques in applied ‘ c 
ber 1979 - 14 February 1983. Butt, N. (International Atomic 
Energy Agency, Vienna (Austria)). Oct 1983. 27p. NTIS 


(US Sales Only), PC A03/MF AOI. 
DE84702199. 

A systemic study of copper and aluminium cold rolled sheets 
has been made using the triple axis neutron spectrometer. Alumini- 
um samples were made from pure aluminium ingots. Aluminium 
samples with 92% reduction in thickness showed (200) [002] tex- 
ture. Cold rolled sheets of copper both obtained from heat treated 
commercial in-gots and from single crystal samples were also stud- 
ied. The texture of sheets rolled from a single crystal followed the 
texture of the original single crystal. The results showed that the 
sheet texture depends on the history of the material. 


Order Number 


40519 (AEA-R—3023-F) Kinetic of electroformation of 
passive film on zirconium base alloys in halide aqueous solu- 
tion by means of potentio-dynamic techniques. Final report 
for the period 1 December 1981-30 November 1983. Gardia- 
zabal, J.I. (International Atomic Energy Agency, Vienna 
(Austria)). Jan 1984. 56p. NTIS (US Sales Only), PC A04/ 
MF AO1. Order Number DE84702007. 

The potentio-dynamic technique has been used for investiga- 
tion of the breakdown of the protecting oxide film on the surface of 
zirconium base alloys, under the influence of halide anions. For 
chloride and bromide solutions, only slight influence has been 
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shown of these anions on the overall reaction mechanism associated 
with this process. However, the pitting potential depends on con- 
centration of these anions which implies that they can be occluded 
during the growth of the oxide film. Two distinguishable contribu- 
tions are found in iodide solutions. The one at a more negative po- 
tential is related with the active dissolution of the alloy, the other, 
with oxide film electroformation. The absorbability characteristic of 
I- ions must be considered in formulating an overall reaction mech- 
anism for the passivity of zirconium base alloys. 


40520 (INIS-SU—222, pp 13-19) Parameter of prefer- 
ence in metal void swelling theory. Demin, N.A.; Konobeev, 
Yu.V.; Tolstikova, O.V. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
Ehnergeticheskij Inst.). 1982. (In Russian). NTIS (US Sales 
Only), PC A06/MF AO1. Order Number T184780272. 

In Physics of radiation damage and radiation material sci- 
ence. 

The main parameter of swelling theory, the so-called, param- 
eter of preference” is calculated from the experimental data based 
on micro-structure properties of nickel and copper irradiated with 
the damaging particles. The values for temperature and dose de- 
pendencies of this parameter occured to be different from the 
values predicted by modern theoretical models. Nickel was taken as 
an example. It was shown that the use of experimental values of the 
parameter of “preference” does not change the previous conclusion 
on the impossibility of the theory of homogeneous nucleation of va- 
cancy pores to explain the observed void concentrations. 


40521 (INIS-SU—236, pp 176-179) Change in adhesion 
and mechanical properties of metallic films under proton irra- 
diation. Borisenko, Yu.N.; Gritsyna, V.T.; Kasatkina, N.A.; 
Koz'ma, A.A.; Pinegin, V.I. (Khar’kovskij Gosudarstvennyj 
Univ. (Ukrainian SSR)). 1983. (In Russian). NTIS (US Sales 
Only), PC All/MF AOl. Order Number DE84780474. 
(CONF-8210210—Pt.3). 

From Conference on nuclear physics; Kharkov, Ukrainian 
SSR (4 Oct 1982). 

Effect of proton irradiation on Ag film adhesion to sapphire 
single crystal substrates and on film internal stresses was investigat- 
ed on the basis of changing of adhesion after irradiation. A conclu- 
sion on radiation induced processes in film-substrate interface was 
made. 


40522 (INIS-SU—236, pp 200-204) Study of positron an- 
nihilation technique of radiation damages in titanium alloys 
irradiated with protons. Dekhtyar, I.Ya.; Kozin, A.I.; Kup- 
chishin, A.I.; Mukashev, K.M.; Fedchenko, R.G.; Chursin, 
G.P. (AN Ukrainskoj SSR, Kiev. Inst. Metallofiziki; Ka- 
zakhskij Gosudarstvennyj Univ., Alma-Ata (USSR); AN 
Kazakhskoj SSR, Alma-Ata. Inst. Yadernoj Fiziki). 1983. 
(In Russian). NTIS (US Sales Only), PC All/MF AOI1. 
Order Number DE84780474. (CONF-8210210—Pt.3). 

From Conference on nuclear physics; Kharkov, Ukrainian 
SSR (4 Oct 1982). 

The interaction of positrons with the radiation-induced de- 
fects in Ti-based alloys irradiated by protons (E=30 MeV) to two 
different doses is studied. Wide changes of the annihilation param- 
eters under irradiation testify to the formation of positron centres 
with the reduced electronic density. 


40523 (INIS-SU—236, pp 205-209) Interaction of posi- 
trons with radiation defects with titanium alloys irradiated 
with alpha-particles. Dekhtyar, I.Ya.; Ibragimov, Sh.Sh.; 
Kupchishin, A.I.; Mukashev, K.M.; Fedchenko, R.G. (AN 
Ukrainskoj SSR, Kiev. Inst. Metallofiziki; Kazakhskij Gosu- 
darstvennyj Univ., Alma-Ata (USSR)). 1983. (In Russian). 
NTIS (US Sales Only), PC All/MF A0O1. Order Number 
DE84780474. (CONF-8210210—Pt.3). 

From Conference on nuclear physics; Kharkov, Ukrainian 
SSR (4 Oct 1982). 

An effect of high energy a-particles on the electron-positron 
annihilation characteristics in Ti alloys as a function of the compo- 
sition, energy and radiation dose is investigated. The results ob- 
tained indicate positions being sensitive to radiation damage due to 
a-particles under small radiation doses. 


40524 (iS-M—507) Strong-coupling superconductivity of 
Mg in proximity to Ta. Wolf, E.L.; Burnell, D.M. (Ames 
Lab., IA (USA)). Aug 1964. Contract W-7405-ENG-82. 3p. 
(CONF-840842—23). NTIS, PC A02/MF AOl; 1; GPO 
Dep. Order Number DE84015462. 

From 17. international conference on low temperature phys- 
ics; Karlsruhe, F.R. Germany (15 Aug 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

An energy dependent pair potential A/sub Mg/(E) in Mg 
films, 60 less than or equal d/sub N/ less than or equal 210 A has 
been observed at 1.3 K through tunneling study of Ta/Mg-MgO- 
Ag junctions formed on UHV recrystallized Ta foils. Unequivocal 
evidence for A/sub Mg/(E) > 0 is provided by observation of the 


prominent Mg L-phonon peak at 28 mV in the tunneling conduct- 
ance o(V). 


40525 (IS-M—509) Kohn anomaly in metastable fcc lan- 
thanum at low temperatures. Stassis, C.; Smith, GS; 
Harmon, B.N.; Ho, K.M.; Yin, C. (Ames Lab., IA (USA)). 
Aug 1984. Contract W-7405-ENG-82. 3p. (CONF-840842— 
24). NTIS, PC A02/MF A0O1; 1; GPO Dep. Order Number 
DE84015459. 

From 17. international conference on low temperature phys- 
ics; Karlsruhe, F.R. Germany (15 Aug 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Inelastic neutron scattering experiments on a single crystal of 
the metastable fcc phase of lanthanum metal reveal a pronounced 
temperature dependent anomaly in the tranverse [111] branch of the 
phonon dispersion curves. A first principles band structure calcula- 
tion yields a Fermi surface with a nesting feature along the [111] 
direction and a peak in the bare susceptibility at the same wave 
vector as the observed experimental anomaly. The calculation dif- 
fers from previous studies by excluding the 4f states. 7 references. 


40526 (IS-T—1118) Effect of a thermal gradient applied 
to a sinusoidal surface profile. Eshelman, M.A. (Ames Lab., 
IA (USA)). Jun 1984. Contract W-7405-ENG-82. 113p. 
NTIS, PC A06/MF A0O1; 1; GPO Dep. Order Number 
DE84015649. 

Portions are illegible in microfiche products; Thesis. 

This study of an applied thermal gradient on a sinusoidal 
surface profile shows that the thermal gradient disrupts the normal 
amplitude decay seen under isothermal conditions. This change in 
the amplitude decay pattern characteristics is found to depend on 
the direction of the thermal gradients with respect to the sinusoidal 
surface profile. Breakup (of the profile along the crests of the 
waves) is found where the thermal gradient is parallel to the crests 
of the sinusoidal surface profile. A minimum thermal gradient was 
required for breakup to occur. Following breakup coarsening of the 
spherical caps was also observed. When the thermal gradient is in 
the direction of the wave profile, a translation of the wave was ob- 
served (seen as asymmetry). An analytical model is proposed to 
predict the changes in the sinusoidal surface profiles which occur in 
the presence of a thermal gradient. Both translation of the wave 
profile and breakup of the profile are predicted when the thermal 
gradient is larger than some critical value. Numerical calculations 


are also given for the complete nonlinear case considering surface 
diffusion only. 


40527 (IS-T—1152) Directional solidification studies of 
Pb-Bi pertectic alloys. Fuh, B.C. (Ames Lab., IA (USA)). 1 
Aug 1984. Contract W-7405-ENG-82. 139p. NTIS, PC 
A07/MF A0O1; 1; GPO Dep. Order Number DE84015656. 

Portions are illegible in microfiche products; Thesis. Submit- 
ted to Iowa State Univ., Ames. 

Directional solidification experiments have been carried out 
in the Pb-Bi peritectic alloys to study the a — B phase transition, 
primary spacing and band structure formation. 


40528 (JAERI-M—83-052) Analysis of behavior on solu- 
tion and diffusion of hydrogen in iron. Kiuchi, Kiyoshi. 
(Japan Atomic Energy Research Inst., Tokyo). Mar 1983. 
73p. (In Japanese, English). NTIS (US Sales Only), PC 
A04/MF A0O1. Order Number DE84702008. 





It +as been shown that a large volume of data for the solu- 
bility of hydrogen in iron is affected by spurious surface conditions. 
Arrhenius plots of solubility data in the temperature range 300 - 
1750 K, which are free of such effects, exhibit a temperature varia- 
tion which, despite the low H-solubility in the entire temperature 
range, is not consistent with regular mixing statistics. This depar- 
ture from regular behavior is consistent with the thermal activiation 
of H atoms into entergetically less favorable octahedral sites as the 
temperature is increased. The enhancement in H-solubility caused 
by the cold deformation of iron can be understood in terms of a 
simple Maxwell-Boltzmann distribution of H atoms between 
“normal” lattice sites and “trapping” sites of depth 33.9 kJ/mol. 
The sixty-two currently existing sets of data for the diffusivity D of 
hydrogen through bcc iron exhibit a large degree of mutual incon- 
sistency. Exhaustive statistical analysis of this large data mass has 
shown that only those data obtained by electrochemical methods 
and He-gas equilibration methods using UHV techniques and Pd- 
coated membranes are reliable. In the range -40 — 80°C the best 
representation of D is D = 7.23 x 10-* exp (Q/RT) m?/sec where 
Q = 5.69 kJ/mol. In the temperature range 50 - 550°C, the best D- 
representation is, D = [1 - 2.5] x 10-7 exp (Q/RT) m7/sec with Q 
in the range 6.70 - 7.12 kJ/mol. These differing diffusivities are 
consistent with an increase with temperature of the fraction of H- 
atoms hopping from octahedral rather than tetrahedral sites. The 
problem of H-diffusion in deformed iron has been analysed using a 
semi-quantitative model in which the retarding effect of trapping 
sites on the diffusivity is partially compensated by a “pipe” diffu- 
sion contribution along dislocations. It is shown that this model is 
in accord with the diffusivities measured in deformed iron when 
data not encumbered by spurious surface effects are considered. 


40529 (JAERI-M—83-068) High temperature mechanical 
properties of neutron irradiated Zircaloy-4. Uetsuka, Hiroshi; 


Kawasaki, Satoru. (Japan Atomic Energy Research Inst., 
Tokyo). Apr 1983. 23p. (In Japanese). NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE84702010. 
Zircaloy-4 specimens, neutron-irradiated in JMTR to the 
fluence of 1.5 x 1074 n/cm?(E > 1MeV), were tensile-tested in the 
temperature range of R.T. -- 950°C in order to make clear the neu- 
tron irradiation effect on the embrittlement behavior of Zircaloy 
during a LOCA of LWR. Ultimate tensile strength of irradiated 
specimen was higher by 10 -- 20% than that of unirradiated at the 
temperatures between R.T. and 700°C. It was found that there was 
no difference between the strength of irradiated and unirradiated 
specimen at the temperature range of 800 -- 950°C. At the tempera- 
tures R.T. and 300°C, the fracture elongation of irradiated speci- 
men was lower by about 20% than that of unirradiated. The frac- 
ture elongation at 300°C was lower by 20% than that at R.T. in 
both irradiated and unirradiated specimens. This must result from 
the strain aging effect due to oxygen atom in Zircaloy. At the tem- 
peratures above 500°C, higher fracture elongation was measured in 
the irradiated specimen compared with the unirradiated specimen. 
At the temperatures ranging 800 -- 900°C, high elongation above 
80%, related with the phenomenon of superplasticity in Zircaloy, 
was observed in both irradiated and unirradiated specimens. The re- 
sults gained from this experiment suggest that the effect of neutron 
irradiation on the embrittlement of Zircaloy can be neglected in 
such an high temperature range as expected in a LOCA of LWR. 


40530 (JINR—E-17-83-303) Radiation damage depth dis- 
tributions in Al and Zn induced by Ar (400 MeV), Ne (200 
MeV) and C (112,5 MeV) ion bom Bardos, G.; Fe- 
dyanin, V.K.; Gavrilenko, G.M. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1983. 
6p. NTIS (US Sales Only), PC A02/MF AOI. Order 
Number DE84702765. 

Submitted to the journal Sov. Phys. - Tech. Phys. 

A method for the approximate calculation of damage depth 
distributions induced by ion bombardment has been described and 
results are presented for Ar (400 MeV), Ne (200 MeV) and C 
(112.5 MeV) ion projects in Al and Zn substrates. 
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40531 (JINR—R-8-83-60) Surface superconductivity of 
Nb-79% Zr alloy. Goncharov, I.N.; Khukhareva, LS.; Troj- 
nar, E.; Khorob’evski, M. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy). 1983. 4p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOI. Order 
Number DE84702619. 

Submitted to the journal Fiz. Nizk. Temp. 

A sample of phi 4 mm, 40 mm long was studied, which 
hadn’t been deformed, with different quality of the surface. 
Hsub(c2)sup(M) was determined by magnetization, critical surface 
current density Jsub(cs) by susceptibility (the magnetic field ampli- 
tude >= 5x10~5 Oe), and Hsub(c3)- by R(H) measurements. It was 
found that bove Hsub(c2) and that Hsub(c3)/Hsub(c2)= 1.25 at T/ 


Tsub(c)approximately equal to 0.7. The results were compared with 
other data available. 


(LA-UR—84-1891) Internal friction, microstruc- 
ture, and radiation effects. Wechsler, M.S.; Sommer, W.F.; 
Davidson, D.R. (Los Alamos National Lab., NM (USA)). 
1984. Contract W-7405-ENG-36. 8p. (CONF-8409103—1). 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. Order Number 
DE84013905. 

From 5. Riso international symposium on metallurgy and 
materials science; Riso, Denmark (1 Sep 1984). 

Portions are illegible in microfiche products. 

A brief review is given of internal friction relaxation peaks 
and background internal friction. The microstructural origin of the 
internal friction is discussed. Particular emphasis is placed on radi- 
ation effects. 


40533 (LA-UR—84-2350) Kinetics of short-range order- 
ing in metallic glasses: analysis of the crossover effect. Stan- 
ley, J.T.; Cost, J.R. (Los Alamos National Lab., NM 
(USA)). 1984. Contract W-7405-ENG-36. Sp. (CONF- 
8409107—2). NTIS, PC A02/MF AOl1; 1; GPO Dep. Order 
Number DE84015524. 

From 5. international conference on rapidly-quenced metals; 
Wurzburg, F.R. Germany (3 Sep 1984). 

Portions are illegible in microfiche products. 

Model calculations were carried out for two different relax- 
ation time spectra to simulate the relaxation curves that would be 
obtained for crossover experiments and other types of isothermal 
anneal sequences that give rise to inhomogeneous states of order. It 
is concluded that although the crossover effect clearly demon- 
strates the existence of more than a single relaxation process the re- 
sponse curve obtained in the crossover experiment tends to smear 
out the details of the relaxation time spectrum. 


40534 (LBL—17461) Corrosion of a zinc rotating disk in 
one molar h acid. Hauser, A. (Lawrence Berkeley 
Lab., CA (USA)). 20 Apr 1984. Contract AC03-76SF00098. 
229p. NTIS, PC All/MF A0Ol; 1; GPO Dep. Order 
Number DE84015974. 

Portions are illegible in microfiche products; Thesis. 

The corrosion of a zinc rotating disk in one molar hydro- 
chloric acid has been studied using a potentiodynamic polarization 
method. Experimental rotating-disk data at a rotation speed of 1600 
rpm are presented. The polarization curves are analyzed to deter- 
mine the transfer coefficients and rate constants for the anodic zinc 
dissolution and cathodic hydrogen evolution reactions. A modified 
Butler-Volmer equation is used to describe the kinetics of the zinc 
and hydrogen charge-transfer reactions accounting for the forward 
and back terms of each reaction. Mass transfer of the electroactive 
and complexed zinc species is accounted for assuming that the ho- 
mogeneous reactions are in equilibrium. The experimental polariza- 
tion curve shows good agreement with that predicted theoretically 
provided the back reactions are neglected. However, when the 
modified Butler-Volmer equation is used, the cathodic polarization 
sweep away from the open-circuit potential is significantly different 
from what was expected owing to the effect of the cathodic zinc 
reaction. Results of the model are compared to conventional polar- 
ization techniques which underestimate the corrosion-current densi- 
ty. 
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40535 (NBSIR—84-3000, pp 13-24) Low temperature 
strengthening of austenitic stainless steels with nitrogen and 
carbon. Reed, R.P.; Simon, N.J. May 1984. NTIS, PC A18/ 
MF AO1. Order Number DE84013487. 

In Materials studies for magnetic fusion energy applications 
at low temperatures. VII. 

The quantitative effects of N and C concentration upon the 
yield strength of 18Cr-9Ni austenitic stainless steels (AISI 304 
series) was determined at room temperature, 77 K, and 4 K, based 
upon data available in the literature. Strengthening by N and C was 
found to be strongly dependent upon temperature, with effects of N 
generally dominating those of C, except at room temperature. Re- 
sults are discussed with regard to solid-solution strengthening theo- 
ries. 


40536 (NBSIR—84-3000, pp 25-46) Dilation of an fcc 
Fe-Cr-Ni alloy by interstitial carbon and nitrogen. Ledbetter, 
H.M.; Austin, M.W. May 1984. NTIS, PC A18/MF AOI. 
Order Number DE84013487. 

In Materials studies for magnetic fusion energy applications 
at low temperatures. VII. 

We studied the volume change arising from introducing in- 
terstitial carbon and nitrogen into an fcc Fe-Cr-Ni alloy, an alloy 
corresponding to AISI-304 stainless steel, Fe-18Cr-10Ni-2Mn. 
Carbon-plus-nitrogen content varied from 0.3 to 1.3 atomic percent. 
To complement these studies, we also examined Fe-18Cr-14Ni-4Mn 
alloys with low, constant carbon content and with nitrogen content 
varying from 0.04 to 0.91 atomic percent. We determined volume 
using electropolished bulk polycrystalline specimens and x-ray dif- 
fraction, which yielded the fcc unit-cell dimension. We find that an 
atom of carbon or nitrogen increases volume by approximately 
three times its own interstitial-atom volume and approximately 70 
percent of iron’s atomic volume. Contrary to some studies, we find 
that nitrogen exceeds carbon in dilating the fcc-iron lattice. This 
occurs despite carbon’s atomic volume exceeding nitrogen’s. We as- 
cribe this to electronic effects, to carbon-iron bonds stronger than 
nitrogen-iron bonds. For the dilation, we give a model calculation. 
Concerning interstitial-iron interatomic bonds, we give some ele- 
mentary discussion based on quantum-mechanical wave functions. 


40537 (NBSIR—84-3000, pp 47-64) Effects of carbon 
and nitrogen on the elastic constants of 304-type stainless 
steel. Ledbetter, H.M.; Austin, M.W. May 1984. NTIS, PC 
A18/MF A01. Order Number DE84013487. 

In Materials studies for magnetic fusion energy applications 
at low temperatures. VII. 

Nine 304-type stainless-steel alloys were studied at room 
temperature. Carbon-plus-nitrogen contents of these alloys ranged 
from 0.067 to 0.325 weight percent (0.3 to 1.3 atomic percent). Five 
elastic constants - longitudinal modulus, Young’s modulus, shear 
modulus, bulk modulus, and Poisson's ratio - were determined by a 
pulse-echo ultrasonic method. All the elastic stiffnesses decrease 0.5 
to 0.9 percent per atomic percent solute. Poisson's ratio remains un- 
affected by carbon-nitrogen alloying. Existing theory predicts de- 
creases in elastic stiffness. A model by Eshelby relates the elastic- 
stiffness decrease to the volume increase. 


40538 (NBSIR—84-3000, pp 65-74) Temperature depend- 
ence of the tensile yield strength of selected austenitic steels. 
Reed, R.P.; Arvidson, J.M. May 1984. NTIS, PC A1l8/MF 
A01. Order Number DE84013487. 

In Materials studies for magnetic fusion energy applications 
at low temperatures. VII. 

The temperature dependence of tensile yield strength has 
been measured for five austenitic steels from 4 to 295 K. Two 
alloys (25Mn-5Cr-0.2C, 22Mn-13Cr-0.2N) have been supplied by 
Japanese companies, one alloy (19Mn-13Cr) was supplied by a 
USSR institute, and two alloys were supplied by US suppliers 
(18Mn-17Cr-0.5N, AISI 310). All exhibit logarithmic dependence of 
yield strength versus temperature. 


40539 (NBSIR—84-3000, pp 75-84) Magnetic suscepti- 
bility and strain-induced martensite formation at 4 K in type 
304 stainless steel. Goldfarb, R.B.; Reed, R.P.; Ekin, J.W.; 
Arvidson, J.M. May 1984. NTIS, PC A18/MF A0O1. Order 
Number DE84013487. 


In Materials studies for magnetic fusion energy applications 
at low temperatures. VII. 

Changes in magnetic susceptibility, chi, as a function of 
strain-induced structural transformations in AISI type 304-stainless 
steel at 4 K have been observed using a mutual inductance tech- 
nique with simultaneous measurement of stress and strain. There is 
a small increase in chi coincident with plastic strain and a large in- 
crease in chi with the load drops that occur during serrated yield- 
ing. These are attributed to the formation of bcc martensite. The 
increases in chi are irreversible upon unloading. The application of 
a moderate 3-MA/m (37-kOe) dc field had no effect on the mar- 
tensite formation. 


40540 (NBSIR—84-3000, pp 85-102) Fatigue crack 
growth in sensitized Fe-18Cr-3Ni-13Mn-0.37N austenitic 
stainless steel: the significance of micromechanisms. Tobler, 
R.L. May 1984. NTIS, PC A18/MF A0Ol. Order Number 
DE84013487. , 

In Materials studies for magnetic fusion energy applications 
at low temperatures. VII. 

A nitrogen-bearing austenitic stainless steel (Fe-18Cr-3Ni- 
13Mn-0.37N) was fatigue tested in both the annealed and isother- 
mally sensitized conditions at 295 and 4 K. This temperature reduc- 
tion caused fatigue and fracture failure mode transitions in conjunc- 
tion with a significant increase of strength. Comparison of the sensi- 
tized versus annealed material at 295 K indicated no difference in 
the fatigue crack growth behavior at intermediate AK. At 4 K, 
however, the fatigue resistance was degraded, with sensitized mate- 
rial showing greater degradation than annealed material. These dif- 
ferences were interpreted in terms of the operative failure microme- 
chanisms. 


40541 (NBSIR—84-3000, pp 103-140) Midrange fatigue 
crack growth data correlations for structural alloys at room 
and cryogenic temperatures. Tobler, R.L.; Cheng, Y.W. May 
1984. NTIS, PC Al8/MF AOl. Order Number 
DE84013487. 

In Materials studies for magnetic fusion energy applications 
at low temperatures. VII. 

Fatigue crack growth rate data for pure metals, structural 
alloys, and welds at temperatures from 295 to 4 K are selectively 
reviewed. The data for more than 200 material and temperature 
combinations are discussed in terms of the parameters C and n for 
the midrange of the da/dN-vs.-AK curve. Fatigue resistance varies 
greatly among the different alloy classes and crystal structure types, 
especially at extreme cryogenic temperatures where alternative fail- 
ure mechanisms emerge. Good general correlations were achieved 
on the basis of Young’s modulus, fracture toughness, and empirical 
equations relating C and n for each alloy class. 


40542 (NBSIR—84-3000, pp 141-156) Automated fatigue 
crack growth rate test system. Cheng, Y.W.; Read, D.T. 
May 1984. NTIS, PC A18/MF AOl. Order Number 
DE84013487. 

In Materials studies for magnetic fusion energy applications 
at low temperatures. VII. 

An automated fatigue crack growth rate (FCGR) test system 
has been developed that can be used for tests of constant-load-am- 
plitude FCGR above 10~* m/cycle (ASTM E647-83) at normal 
(~10 Hz) or low (~0.1 Hz) cyclic frequencies and for tests of 
near-threshold and variable-load-amplitude FCGR. The test system 
consists of a minicomputer, a programmable arbitrary waveform 
generator, a servohydraulic test frame, and a programmable digital 
oscilloscope. The crack length is measured using the compliance 
technique; the FCGR and the stress intensity range are calculated 
and plotted automatically during the test. 


40543 (NBSIR—84-3000, pp 157-180) Low-temperature 
monocrystal elastic constants of Fe-19Cr-10Ni. Ledbetter, 
H.M. May 1984. NTIS, PC Al8/MF AOl1. Order Number 
DE84013487. 

In Materials studies for magnetic fusion energy applications 
at low temperatures. VII. 

By a pulse-echo-overlap ultrasonic method, we determined 
the monocrystal elastic constants (C11, Ci2, Cas) of an Fe-19Cr-10Ni 
alloy between 295 and 4 K. In composition this laboratory alloy ap- 





proximates a technological austenitic stainless steel: AISI 304. 
Many previous studies on polycrystalline steels found a low-tem- 
perature magnetic phase transition that affects physical properties, 
including elastic constants. At the transition, anomalies occur in all 
polycrystal elastic constants: Young’s modulus, shear modulus, bulk 
modulus, and Poisson's ratio. The present study found that the tran- 
sition, near 50 K, does not affect one monocrystal elastic constant: 
Cu, the resistance to shear on a (100) plane in a [100]-type direc- 
tion. We interpret this new observation from the viewpoint of a 
Born-type lattice model. Also, we comment about the relationship 
between the elastic-constant changes and the low-temperature mag- 
netic state. 


40544 (NBSIR—84-3000, pp 181-208) Numerical and ex- 
perimental verification of compliance functions for compact 
specimens. Tobler, R.L.; Carpenter, W.C. May 1984. NTIS, 
PC A18/MF AO1. Order Number DE84013487. 

In Materials studies for magnetic fusion energy applications 
at low ———- Vil. 

A two-dimensional finite-element study of the compact spec- 
imen was performed in verification of its elastic compliance calibra- 
tion funtions. The finite-element results confirm Newman's bounda- 
ry collocation solutions within 2%. Empirical calibrations were also 
obtained using alloys with well-known elastic moduli. The numeri- 
cal and empirical agreement depends on the state of stress assumed 
in the model, with better agreement for plane stress than for plane 
strain. Assuming plane stress and a Poisson's ratio of 0.3, numerical 
solutions predict the true crack lengths within 4% or better for rel- 
ative crack lengths, a/W, greater than 0.35. 


40545 (NBSIR—84-3000, pp 209-225) Design and per- 
formance of a ring-shaped clip gage for fracture mechanics 
testing. Tobler, R.L.; Shepic, J. (Martin Marietta Aerospace, 
Denver, CO). May "1984. NTIS, PC A18/MF A0Ol1. Order 
Number DE84013487. 

In Materials studies for magnetic fusion energy applications 
at low a. VII. 

A ring-shaped clip-on displacement gage for fracture me- 
chanics testing is described. The novel design of this gage offers su- 
perior sensitivity and operating conveniences compared with the 
conventional double-cantilever beam type gage referenced in 
ASTM fracture test standards. The construction of ring gages for 
room temperature and cryogenic applications is discussed. 


40546  (NBSIR—84-3000, pp 227-238) Experimental data 


to support extension of mechanical property test standards to 
liquid helium temperature (4 K). May 1984. NTIS, PC A18/ 
MF AO1. Order Number DE84013487. 

In Materials studies for magnetic fusion energy applications 
at low temperatures. VII. 

Currently, there are no standardized mecanical property test 
procedures for use at liquid nitrogen (77 K, -320°F) temperatures 
or below. Mechanical testing at liquid helium (4 K, -452°F) tem- 
peratures involves unique conditions, compared to room tempera- 
ture. At 4 K, the thermal conductivity of metals and alloys is con- 
siderably reduced (usually several orders of magnitude) and the 
specific heat is tending toward zero. Consequently, when work is 
done on the specimen during testing, the resultant internal heat is 
not easily removed from the specimens. Heating within the speci- 
men tends to be localized and heat transfer is difficult. This is com- 
monly referred to as adiabatic heating. Serrated yielding is pro- 
duced during tensile tests. Each serration results from localized 
specimen yielding and temperature increases greater than 50 K 
have been recorded. Typical stress-strain curves for an austenitic 
stainless steel at room temperature, 195, 76, and 4 K are shown. 
Special attention must be paid to strain rates and the cooling media, 
to ensure maintenance of test temperature in the specimen. 


40547 (NBSIR—84-3006, pp 243-252) Fracture tough- 
ness of 25Mn austenitic steel weldments at 4 K. Cheng, 
Y.W.; McHenry, H.1; Li, P.N.; Inoue, T.; Ogawa, T. 
(Nippon Steel Corp., Kawasaki, Japan). May 1984. NTIS, 
PC A18/MF AOl1. Order Number DE84013487. 

In Materials studies for magnetic fusion energy applications 
at low temperatures. VII. 

The fracture toughness of 25Mn steel weldments was meas- 
ured at 4 K using the single-specimen J-integral procedure. The 
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highest J/sub Ic/ value obtained was from the gas-tungsten-arc 
weld, followed by the shielded-metal-arc weld; the submerged arc 
weld had the lowest J/sub Ic/ value. Degradation of fracture 
toughness of the heat-affected zone was observed because of car- 
bide precipitation along the grain boundary. 


40548 (NBSIR—84-3000, pp 253-262) Tensile properties 
and fracture toughness of 320LR SMA weld metal at 4 K. 
Cheng, Y.W.; Siewert, T.A. (Alloy Rods, Inc., Hanover, 
PA). May 1984. NTIS, PC Al8/MF AO1. Order Number 
DE84013487. 

preci" algaaa soa maaan tat teens 
at low SS 

The tensile properties and fracture toughness of 320LR fully 

austenitic stainless steel weld metal, produced by the shielded- 
metal-arc process, were measured in liquid helium at 4 K. The pre- 
liminary results showed that yield strength and ultimate tensile 
strength of the 320LR weld metal are 8 and 12 percent lower, re- 
spectively, than the lower bound of the published data for 316L 
fully austenitic stainless steel weld metal, while values of fracture 
toughness are similar for the two weld metals. 


40549 (NBSIR—84-3000, pp 263-283) Fatigue crack 
growth of duplex stainless steel castings at 4 K. Purtscher, 
P.T.; Cheng, Y.W.; Li, P.N. May 1984. NTIS, PC A1l8/MF 
A01. Order Number DE84013487. 

In Materials studies for magnetic fusion energy applications 
at low temperatures. VII. 

Constant-load-amplitude stage II fatigue crack growth rates 
at 4 K were measured for duplex stainless steel castings. The results 
show that at a AK of 60 MPa.m/sup 1/2/, da/dN = 7.6 x 10-* 
mm/cycle for an alloy with 1% ferrite. For an alloy with 8% fer- 
rite, da/dN is 35% greater, and for an alloy with 29% ferrite, da/ 
dN is 260% greater than for the 1% ferrite alloy. However, the ex- 
ponent in the Paris equation does not change appreciably (less than 
18%) as the ferrite content changes from 1 to 29%. 


40550 (NBSIR—84-3000, pp 347-355) Nonmetallic mate- 
rial standardization: materials and test methods. Kasen, M.B. 
May 1984. NTIS, PC Al8/MF AOl. Order Number 
DE84013487. 

In Materials studies for magnetic fusion energy applications 
at low temperatures. VII. 

The industrial specification for production of the G-10CR 
grade of cryogenic high-pressure laminate has been revised and ac- 
cepted by US manufacturers. The objective was to make the speci- 
fication as generic as possible without adversely affecting perform- 
ance and to add a material performance criteria to the specification. 
G-10CR and G-11CR products have been produced by five US in- 
dustrial laminating firms. No significant differences in cryogenic 
mechanical properties were found among G-10CR material pro- 
duced by these manufacturers. This indicates that the specifications 
are fulfilling their intended purpose. An efficient system for produc- 
ing research materials for systematic screening of the parameters in- 
fluencing cryogenic radiation resistance was devised. Laboratories 
in Japan and England have agreed to actively cooperate with NBS 
in further development of this system. 


(PNL-SA—12098) Critical assessment of low 
fluence irradiation creep mechanisms. Henager, C.H. Jr.; Si- 
monen, E.P. (Pacific Northwest Lab., Richland, WA 
(USA)). Mar 1984. Contract AC06-76RL01830. 44p. 


*(CONF-840604— 17). NTIS, PC A03/MF A01; GPO Dep. 


Order Number DE84015578. 
From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA — Jun 1984). 

A modified climb-controlled glide (CCG) creep model, 
which hed been used to successfully rationalize low-dose, light-ion 
irradiation creep data in pure nickel, accounted for low-fluence ir- 
radiation creep rates and loop growth rates in 316 stainless steel. 
The model also predicted a weak stress dependence and a weak 
temperature dependence in agreement with typical observations. 
Both light ion and neutron irradiation creep measurements and mi- 
crostructural observations at low doses were examined and com- 
pared with predictions of the CCG model. Calculated creep rates 
compared to measured creep rates demonstrated that dislocation 
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glide was the dominant mode of deformation during low dose creep 
when interstitial loops were small. When the interstitial loop radius 
approached one-half the average dislocation glide distance, the dis- 
location glide contribution was small. The stress induced preferred 
absorption (SIPA) creep mechanism contributed an increasing frac- 
tion of the total deformation as the loop radius increased and 
became dominant at high fluences. The modified CCG creep model 
assumes that glissile network dislocation intersect the small disloca- 
tion loop glide barriers, climb into a favorable orientation and anni- 
hilate the loop via a Burgers vector reaction. Dislocation climb 
controls the rate of loop annihilation that allows dislocation glide 
between loop barriers. The creep rate is determined by a balance 
between irradiation enhanced dislocation climb and interstitial loop 
growth. 


40552 (SAND—83-2151C) Surface segregation of sulfur 
during oscillatory pin-on-plate wear studies of precious metal 
electrical contact alloys: I. Friction and electrical contact re- 
sistance. Vook, R.W.; Pope, L.E.; Rohde, R.W. (Syracuse 
Univ., NY (USA); Sandia National Labs., Albuquerque, 
NM (USA); Sandia National Labs., Livermore, CA (USA)). 
1984. Contract AC04-76DP00789. 10p. (CONF-840935—1- 
Pt.1). NTIS, PC A02/MF AOl; 1; GPO Dep. Order 
Number DE84006962. 

From 12. international conference on electric contact phe- 
nomena; Chicago, IL, USA (17 Sep 1984). 

Portions are illegible in microfiche products. 

An oscillatory pin-on-plate experimental configuration was 
used to investigate friction and electrical contact resistance phe- 
nomena of a gold base (ASTM B541) and a palladium base (ASTM 
B540) alloy couple. Effects which could be attributed to surface 
segregation were noted. Measurements were made in controlled en- 
vironments of dry helium, dry carbon dioxide and dry air at atmos- 
pheric pressure. A load cell was used to measure the friction force 
continuously. No lubrication was employed. A U-shaped pin was 
used with electrical connections to measure electrical contact resist- 
ance for both forward and reverse direct currents. Friction coeffi- 
cients were initially high but decreased to a steady value of ap- 
proximately 0.2 as the number of oscillatory cycles increased for 
dry carbon dioxide and dry air. The friction results for dry helium 
were much more erratic. Friction coefficients are much less sensi- 
tive to the nature of the contact interface than is electrical contact 
resistance. The electrical contact resistance always had initial 
values of 1 to 10 milliohms, but it tended to increase by up to three 
orders of magnitude in a nonreproduceable manner for all three 
gases. Sharp fluctuations in electrical contact resistance were 
common. Electrical polarity was reversed, but due to the large var- 
iability in contact resistance no effect was identified. The results are 
interpreted in the following paper as arising from wear segregation 
of sulfur to the contact interface during the oscillatory cycles. 


40553 (SAND—83-2152C) Surface segregation of sulfur 
during oscillatory pin-on-plate wear studies of precious metal 
electrical contact alloys: II. Surface analysis. Vook, R.W.; 
Chamberlain, M.B.; Pope, L.E.; Rohde, R.W. (Syracuse 
Univ., NY (USA); Sandia National Labs., Albuquerque, 
NM (USA); Sandia National Labs., Livermore, CA (USA)). 
1984. Contract AC04-76DP00789. 6p. (CONF-840935—1- 
Pt.2). NTIS, PC A02/MF A01; GPO Dep. Order Number 
DE84009510. 

From 12. international conference on electric contact phe- 
nomena; Chicago, IL, USA (17 Sep 1984). 

The surface compositions and morphologies of wear tracks 
have been charcterized for a plate in contact with an oscillating pin 
simulating an electrical contact switch. The wear experiments were 
conducted in switch atmospheres of dry He, dry CO: and dry air. 
The pin and plate contacts were fabricated from the Pd base 
ASTM B540 and the Au base ASTM B541 alloys, respectively. 
The wear tracks were characterized using scanning Auger micros- 
copy combined with Ar-ion beam sputtering. The analyses revealed 
that the wear tracks formed in all three atmospheres contained an 
approximately 6-nm thick surface film consisting of S, Ag, Cu, C, 
O and Pd: the Pd was transferred from the pin as small debris parti- 
cles. The S in this thin surface film may be present as Ag and/or 
Cu sulfides. The observed increase in the contact resistance and de- 
crease in the coefficient of kinetic friction, which were reported in 
the preceding paper, are attributed to the growth of thin sulfide 
layers on the wear track surfaces. 


40554 (SAND—83-7438) Optimization of mechanical/ 
corrosion properties of Ti-Code-12 plate and sheet. Part I. 
Compositional effects. Stage I final report. Schutz, R.W.; 
Hall, J.A. (Titanium Metals Corp. of America, Henderson, 
NV. Henderson Technical Lab.). Jul 1984. Contract AC04- 
76DP00789. 128p. NTIS, PC A07/MF A0O1; 1; GPO Dep. 
Order Number DE84015935. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The effect of nickel, molybdenum, iron, and oxygen varia- 
bles were determined on the mechanical and corrosion properties of 
Ti-Code 12 within the ASTM specification range for Grade 12 tita- 
nium. Properties considered for welded and unwelded 0.25 in. (6.35 
mm) plate and 0.070 in. (1.78 mm) simulated strip products included 
strength, ductility, slow bend and impact fracture toughness, bend 
ductility, general corrosion, and crevice corrosion resistance. The 
relative influence of these compositional variables on each specific 
property was evaluated by means of multiple linear regression anal- 
ysis. Optimized composition ranges for plate and sheet Ti-Code 12 
products, produced by a simulated unidirectional mill process, were 
derived from these results based on several assumed sets of proper- 
ty requirements. 20 references, 52 figures, 15 tables. 


40555 (SAND—84-0390C) Metastable phase formation in 
ion-implanted metals. Follstaedt, D.M. (Sandia National 
Labs., Albuquerque, NM (USA)). 1984. Contract AC04- 
76DP00789. 26p. (CONF-840760—2). NTIS, PC A03/MF 
AO0l1; 1; GPO Dep. Order Number DE84014945. 

From Ion beam modification of materials conference; Ithaca, 
NY, USA (16 Jul 1984). 

Portions are illegible in microfiche products. 

The formation of metastable phases in metals by ion implan- 
tation and ion beam mixing is examined for a variety of conditions. 
The work reviewed shows that ion beams can produce transforma- 
tions of the metal host to a different crystalline phase, to a com- 
pound, to an amorphous phase, or to combinations of such phases. 
The observed microstructures are discussed in terms of microscopic 
mechanisms as well as empirical rules currently being developed. 


40556 (SAND—84-0464C) Characterization of amorphous 
surface layers in Fe implanted with Ti and C. Knapp, J.A.; 
Follstaedt, D.M.; Doyle, B.L. (Sandia National Labs., Albu- 
querque, NM (USA)). 1984. Contract AC04-76DP00789. 
17p. (CONF-840760—4). NTIS, PC A02/MF AO1; 1; GPO 
Dep. Order Number DE84014960. 

From Ion beam modification of materials conference; Ithaca, 
NY, USA (16 Jul 1984). 

Portions are illegible in microfiche products. 

The amorphous layers produced when Ti alone or Ti and C 
are implanted into high purity Fe have been characterized by ion 
beam analyses and TEM. Ion channeling measurements on an Fe 
single crystal were used to monitor the amorphous layer thickness, 
while TEM was used to characterize the implanted alloy’s micros- 
tructure. The C and Ti profiles were directly measured by 6 MeV 
He backscattering. The C profile analysis took advantage of a 
highly non-Rutherford (a,a) scattering cross-section at high energy. 
For implanted concentrations = 20 at. % Ti, both Ti and C are 
required to produce the amorphous phase. Lower limits on the Ti 
and C concentrations needed for amorphization have been deter- 
mined; e.g. with 20 at. % Ti, 4 +- 2 at. % C is required. Ion-im- 
planted C was found to be as effective as C which is incorporated 
into the sample during Ti implantation in forming the amorphous 
phase. This result shows how C implantation can be used to form a 
thicker amorphous layer on Ti-implanted steels in order to extend 
reductions in friction and wear to more severe wear regimes. 


40557 (SAND—84-0490C) Characterization of ion im- 
planted deuterium traps in nickel by equilibration with deute- 
rium gas. Wampler, W.R.; Myers, S.M. (Sandia National 
Labs., Albuquerque, NM (USA)). 1984. Contract AC04- 
76DP00789. 17p. (CONF-840760—1). NTIS, PC A02/MF 
A0l; 1; GPO Dep. Order Number DE84014958. 

From Ion beam modification of materials conference; Ithaca, 
NY, USA (16 Jul 1984). 

Portions are illegible in microfiche products. 





Deuterium traps produced in nickel by ion implantation of 
helium have been characterized using a new experimental approach 
in which the deuterium is introduced by equilibration with deuteri- 
um gas. A differentially pumped target chamber allows the amount 
of trapped deuterium to be monitored by nuclear reaction analysis 
during the equilibration. Measurements were made for various tem- 
peratures and gas pressures spanning a range of trap occupation 
from nearly empty to nearly full. Trapping was found to be consist- 
ent with the presence of two types of traps with respective binding 
enthalpies of 0.52 eV and 0.43 eV. The number of traps and their 
binding enthalpies determined here are in good agreement with the 
values obtained in earlier studies using dynamic release methods. 
The number of traps was not changed by annealing at 200°C, con- 
sistent with the identification of the two types of traps as helium 
bubbles and vacancy clusters. 


40558 (SAND—84-1131C) Spin dynamics of rare earth 
ions in crystal fields probed by muon spin rotation. Richards, 
P.M. (Sandia National Labs., Albuquerque, NM (USA)). 
1984. Contract AC04-76DP00789. 7p. (CONF-8405211—1). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. Order Number 
DE84013805. 

From Workshop on elementary excitations and fluctuations 
in magnetic systems; San Miniato, Italy (28 May 1984). 

Portions are illegible in microfiche products. 

Muon spin rotation (uSR) has been used to probe the dy- 
namics of rare-earth ions in situations where the crystal field split- 
tings have important effects. This paper outlines the theory of spin 
dynamics in such cases and discusses its application to »SR studies 
in two specific systems: erbium in noble metals and holmium in 
LuRh,B,. The former shows novel effects of a muon-induced axial 
crystal field in the otherwise cubic lattice, and the latter exhibits a 
dramatic change in temperature dependence because of small ad- 
mixtures from the tetragonal field. 


40559 (UCID—19323-84-1, pp 32-36) Arc welding. Lan- 
dram, C.S. 15 May 1984. NTIS, PC A06/MF AOl1. Order 
Number T184014783. 

In Mechanical Engineering Research Program. Annual 
report, FY 1983. 

This research project consisted of deriving a new diagnostic 
method for evaluating on-line heat transfer processes in materials 
undergoing welding procedures. The methods were extended to the 
testing of the moderate melting point materials. The methods used 
for testing nickel and stainless steel 304 were published. Summary 
articles for the entire research have been written. A patent disclo- 
sure has also been recorded for the apparatus used in conjunction 
with the data reduction analyses. 


40560 (UCID—19323-84-1, pp 49-59) Rate effects on 
elastic-plastic fracture. Streit, R.D. 15 May 1984. NTIS, PC 
A06/MF A0O1. Order Number T184014783. 

In Mechanical Engineering Research Program. Annual 
report, FY 1983. 

Fracture mechanics is employed to evaluate and control fa- 
tigue and fracture in structures. While the effects of loading rate 
and temperature have been addressed with respect to linear fracture 
mechanics, they have not been adequately studied relative to a ma- 
terials elastic-plastic fracture behavior. In this MER project, tem- 
perature and rate effects are experimentally, analytically, and metal- 
lurgically studied. These approaches are to be brought together to 
better understand the fracture mechanisms and in turn lead to the 
development of rate and temperature dependent fracture models. 


40561 (UCID—19323-84-1, pp 60-71) Early characteriza- 
tion of graphite composites by fiber testing. Wu, E.M. 15 
May 1984. NTIS, PC A06/MF AOl. Order Number 
TI84014783. 

In Mechanical Engineering Research Program. Annual 
report, FY 1983. 

Objective of this research is to expiore and develop a meth- 
odology which characterizes short-term strength and long-term life 
of graphite fibers for the purpose of quantifying and enhancing and 
reliability of fiber-reinforced composite structures. 


40562 (WU 
elevated- 


temperature ( 
Kassner, M.E.; Miller, A.K. (Lawrence Livermore National 
Lab., CA (USA)). 28 Sep 1983. Contract W-7405-ENG-48. 
12p. (CONF-840909—1). NTIS PC A02/MF A0O1. Order 
Number DE84001233. 

From International conoference on new developments in 
stainless steel technology; Detroit, MI, USA (16 Sep 1984). 

This article reviews the authors’ previous investigations of 
the effects of dislocations and subgrains on the elevated-tempera- 
ture strength of Type 304 stainless steel. Specifically, the separate 
roles of subgrains and forest dislocations on the elevated-tempera- 
ture isotropic component of the strength were quantified by a root- 
mean-square (rms) equation. The rms equation accurately predicts 
the isotopic strength over a wide range of temperature (750 to 
1065°C). Over this temperature range, which includes both the 
power-law (PL) and power-law-breakdown (PLB) creep regimes, 
forest dislocation strengthening appears dominating. The kinematic 
or back-stress component of the strength was also studied. It was 
not found to be very strongly influenced by pronounced dislocation 
heterogeneities such as subgrain boundaries or cells. In the PLB 
regime, unlike the PL regime, well-defined subgrain boundaries are 
not stable and the steady-state structure consists primarily of diffuse 
or cell-like boundaries. This transition in subgrain boundary defini- 
tion, however, is a manifestation of rather than a cause for PLB. 


40563 (UCRL—90378) Electrolytic lapping technique for 
vanadium. Ambalal, P.K.; Price, C.W. (Lawrence Liver- 
more National Lab., CA (USA)). 1984. Contract W-7405- 
ENG-48. 19p. (CONF-840766—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84014710. 

From 17. annual convention of the International Metallogra- 
phic Society; Philadelphia, PA, USA (15 Jul 1984). 

Portions are illegible in microfiche products. 

An electrolytic lapping technique has been developed for va- 
nadium, to take advantage of the many benefits this technique has 
already offered with other metals. Vanadium is particularly suscep- 
tible to surface smearing and embedment of particulate material 
during mechanical grinding and polishing; both of these problems 
are eliminated by electrolytic lapping. In addition, the technique 
has proven sufficiently reproducible to greatly facilitate preparation 
of large quantities of specimens. The use of electrolytic lapping also 
was a Critical factor in the development of an etching technique 
which clearly delineates a wide range of deformation structures in 
vanadium. Examples of the application of this technique are pre- 
sented from a study of the recrystallization of vanadium. Another 
equally important application of electrolytic lapping is the prepara- 
tion of specimens for surface analytical techniques. 


40564 (UCRL—90479) Formation of subsurface ALO; 
layers in aluminum by oxygen ion implantation. Musket, 
R.G.; Brown, D.W.; Hayden, H.C. (Lawrence Livermore 
National Lab., CA (USA); California Univ., Davis (USA). 
Dept. of App lied Science; Connecticut Univ., Storrs 
(USA)). 27 Jul 1984. Contract W-7405-ENG-48. 18p. 
(CONF-840760—8). NTIS, PC A02/MF A01; GPO Dep. 
Order Number DE84015599. 

From Ion beam modification of materials conference; Ithaca, 
NY, USA (16 Jul 1984). 

The use of high-dose oxygen ion implants to create buried, 
insulating SiO. layers in silicon has been reported by many groups. 
In contrast, only a few groups have studied ion-implanted oxide 
layers on and in aluminum films. We have investigated the forma- 
tion of subsurface AlOs layers in bulk, polycrystalline aluminum. 
In particular, we implanted 1 to 16 x 10'” atoms cm™? using low 
current densities of 180 keV O.* near room temperature. Depth dis- 
tributions of oxygen and aluminum were determined using both 
Auger-electron spectroscopy combined with argon-ion sputtering 
and helium-ion backscattering. For oxygen fluences greater than 
about 8 x 10'7 atoms cm™~? our analyses revealed subsurface layers 
of AkOs were formed with thicknesses that increased with implant- 
ed dose. We combined our results with those from the aluminum 
literature to propose a formation process. 





36 MATERIALS 
3601 Metais And Alloys 


40565 (UCRL—91273) Re-evaluation of phase separation 
in Ti-Zr-Be metallic glasses. Pelton, A.R.; Tanner, L.E. 
(Ames Lab., IA (USA); Lawrence Livermore National 
Lab., CA (USA)). 16 Jul 1984. Contract W-7405-ENG- 
48;W-7405-ENG-82. 5p. (CONF-8409107—3). NTIS, PC 
A02/MF A01; GPO Dep. Order Number DE84015603. 

From 5. international conference on rapidly-quenced metals; 
Wurzburg, F.R. Germany (3 Sep 1984). 

A complete re-examination of the thermal and structural 
characteristics of Ti-Zr-Be metallic glasses has been undertaken in 
order to investigate the existence of amorphous phase separation. 
Thermograms from different scanning calorimetry show reproduci- 
ble multiple glass transitions from the as-quenched ribbons. Howev- 
er, transmission electron microscopy images and diffraction patterns 
were unable to detect distinct, separated regions. Considering limi- 
tations in detection, we suggest that domains are less than 50 nm in 
size. 


40566 (UCRL—91274) Al-Be system: the effects of rapid 
solidification processing on structure and phase relations. 
Tanner, L.E.; Jacobson, L.A.; Pelton, A.R.; Gronsky, R.; 
Perepezko, J.H.; Mueller, B.A.; Brenner, S.S. (Lawrence 
Livermore National Lab., CA (USA); Ames Lab., IA 
(USA); Lawrence Berkeley Lab., CA (USA); Wisconsin 
Univ., Madison (USA); Pittsburgh Univ., PA (USA)). 16 Jul 
1984. Contract W-7405-ENG-48. 5p. (CONF-8409107—4). 
NTIS, PC A02/MF A011; GPO Dep. Order Number 
DE84015604. 

From 5. international conference on rapidly-quenced metals; 
Wurzburg, F.R. Germany (3 Sep 1984). 

The development of microstructure is being studied as a 
function of high-rate solidification in Al alloys with 0.5 to 35 at. % 
Be. Processing methods include arc/hammer splatting, ribbon-spin- 
ning, electron beam surface melting and the cooling of fine drop- 
lets. 


40567 Quenching of spin fluctuations in the highly en- 
hanced paramagnets RCo. (R = Sc, Y, or Lu). Ikeda, K.; 
Gschneidner,Jr., K.A.; Stierman, R.J.; Tsang, T.E.; McMas- 
ters, O.D. (Ames Laboratory and Department of Materials 
Science and Engineering, Iowa State University, Ames, 
Iowa 50011). Physical Review [Section] B: Condensed Matter; 
29: No. 9, 5039-5052(1 May 1984). 

The low-temperature (1.3—20.0 K) high-magnetic-field (OQ— 
10 T) heat capacity and the magnetization and magnetic susceptibil- 
ity (1.7—300 K) of the strongly Pauli paramagnetic RCo2 (R = Sc, 
Y, or Lu) compounds with the MgCuo-type structure were meas- 
ured. The heat-capacity results for ScCoz, YCo2, and LuCo2 show 
that the electronic specific-heat constant decreases with increasing 
magnetic fields (by 7%, 4%, and 10%, respectively, at 10 T). For 
YCoz the coefficient of the T* term (8) in the heat capacity is 
found to increase by 18% at 10 T, but for ScCoz2 and LuCo: B re- 
mains constant within experimental error. Analyses based on sever- 
al theoretical models of the quenching of spin fluctuations by high 
magnetic fields suggest that the characteristic spin-fluctuation tem- 
perature is ~20 K for ScCon, ~35 K for YCoo, and ~16 K for 
LuCoz. The magnetization and the field dependence of the magnet- 
ic susceptibility of the same samples as used in the heat-capacity 
measurements indicate the presence of ferromagnetic impurities in 
the samples, but the estimated concentrations are sufficiently low 
that they probably have no effect on the observed heat capacities. 
Maxwell's thermodynamics relationship between the field depend- 
ence of the heat capacity and the temperature dependence of the 
magnetic susceptibility has been examined. 


40568 Effect of hydrogen on the dislocation structure of 
deformed nickel. Robertson, I.M.; Birnbaum, H.K. (Univ. of 
9h. Urbana). Scripta Metallurgica; 18: 269-274(Mar 

The dislocation structures produced in Ni during room-tem- 
perature deformation in hydrogen and in helium were observed by 
transmission electron microscopy. The objective of the study was 
to determine whether specimens tested under the same strain condi- 
tions in the two atmospheres would exhibit different dislocation 
structures. It is found that the dislocation cell structure and disloca- 
tion density are not strongly coupled to the change in flow stress 


caused by hydrogen. This conclusion is not inconsistent with the 
observed effect of hydrogen on the dislocation mobility and on the 
flow stress at low strains, since these effects result from different 
types of dislocation interactions. 


40569 Creep-rupture and fractographic analysis of candi- 
date Stirling engine superalloys tested in air. Bhattachryya, 
S. (IIT Research Inst., Chicago, IL). Journal of Materials for 
Energy Systems; 5: No. 4, 188-204(Mar 1984). 

The creep-rupture behavior of six candidate Stirling engine 
iron-base superalloys was determined in air. The alloys tested in- 
cluded four wrought alloys (A-286, INCOLOY Alloy 800H, N-155, 
and 19-9DL) and two cast alloys (CRM-6D and XF-818). The 
wrought alloys were evaluated in the form of sheet; the cast alloy 
specimens were investment cast to shape. The creep-rupture speci- 
mens were tested in air for up to 3000 hours over the temperature 
range 650° to 925°C. Microstructural and fractographic aspects of 
the ruptured specimens are discussed with a few correlational 
graphical analyses included for XF-818 and 19-9DL. Tests are con- 
tinuing in 15 MPa hydrogen, and later these data will be correlated 
with air data and microstructural analysis of the specimens con- 
ducted. 


40570 Precipitation induced voids in quenched and tem- 
pered steel. Lopez, H.; Shewmon, P.G. (Department of Met- 
allurgical Engineering, The Ohio State University, Colum- 
_ 0 Acta Metallurgica; 31: No. 11, 1945-1950(Nov 
1983). 

Numerous submicron voids have been found at the ends of 
the grain boundary carbides formed in 2 1/4 Cr-1 Mo steel during 
tempering at 680-690°C. These voids subsequently grow into bub- 
bles that give rise to hydrogen attack. They could also be the 
origin of grain boundary voids that limit creep ductility or give rise 
to the voids that grow into stress relief cracks in welds. It is pro- 
posed that the voids are nucleated and grow as a result of the plas- 
tic strain and long range tensile stresses that develop as the carbides 
grow and expand faster than matrix atoms can diffuse away to ac- 
commodate the volume increase. 


40571 The interpretation of structure functions in 
quenched binary alloys. Fratzl, P.; Kalos, M.H.; Lebowitz, 
J.L.; Marro, J. (Institut fur Experimentalphysik der Univer- 
sitat Wien, Wien). Acta Metallurgica; 31: No. 11, 1849- 
1860(Nov 1983). 

The authors study the segregation process in quenched 
binary alloys by analyzing and comparing the time evolution of the 
structure function and grain distribution obtained from computer 
simulations on a model system. They find good agreement between 
cluster sizes and densities determined directly on the computer 
sample and obtained by the Guinier method. A graphical method 
for determining the scaling behaviour of the structure function 
S(k,t) gives good statistics because the whole curve S(k,t) vs k is 
used. This yields good agreement between the scaling function 
(scaled with the Guinier radius) obtained from the computer simu- 
lations and from a variety of real experiments. This function shows 
universal behaviour independent of alloy composition, temperaiure 
and the substance investigated. Our results are also not consistent 
with the more recent theoretical work (Binder et al., Furukawa et 
al.) which give alternate derivations and extensions of the Guinier 
formulas. 


40572 Ultrasonic wave scattering by a subsurface flaw in 
joined fluid-solid half spaces. Varadan, V.V.; Pillai, T.A.K.; 
Varadan, V.K. (Wave Propagation Group, Department of 
Engineering Mechanics, The Ohio State University, Colum- 
bus, Ohio). American Society of Mechanical Engineers, 
[Paper]; 83-WA/APM-22: 5(Nov 1983). (CONF-831111—). 

From ASME winter annual meeting; Boston, MA, USA (13 
Nov 1983). 

The scattering of waves by a flaw (cavity or inclusion) that 
is embedded in an elastic half space at a finite depth below the 
interface with a fluid half space is studied using the T-matrix ap- 
proach. Expressions are derived for the scattered fields generated in 
the fluid and solid half spaces as well as the asymptotic form of the 
field in the fluid at a large distance from the interface. Numerical 





results are presented for spherical voids and steel inclusions embed- 
ded in epoxy as well as oblate spheroidal voids in a metal for vari- 
ous flaw depths, scattering geometries, and frequency of the inci- 
dent wave. The results obtained by keeping different orders of mul- 
tiple scattering between the flaw and the interface are critically dis- 
cussed. 


40573 Creep and plastic strains under stress reversal in 
torsion with and without simultaneous tension for 304 stain- 
less steel at 593°C. Cho, U.W.; Findley, W.N. (Univ. of 
Missouri - Columbia, Columbia, MO). American Society of 
Mechanical Engineers, [Paper|; 83-WA/APM-2: 6(Nov 1983). 
(CONF-831111—). 

From ASME winter annual meeting; Boston, MA, USA (13 
Nov 1983). 

Results of creep experiments under stress reversals in torsion 
with and without constant tension are reported. Constitutive equa- 
tions based on data for single step creep and creep recovery tests 
previously reported are used to describe the test results. A viscous- 
viscoelastic model with aging effects and modifications for step- 
down stress changes and stress reversals predicted the creep behav- 
ior reasonably well. The prediction of time-independent plastic 
strains is also described. 


40574 Creep and plastic strains under side steps of ten- 
sion and torsion for 304 stainless steel at 593°C. Cho, U.W.; 
Findley, W.N. (Univ. of Missouri-Columbia, Columbia, 
MO). American Society of Mechanical Engineers, [Paper|; 83- 
WA/APM-1: 7(Nov 1983). (CONF-831111—). 

From ASME winter annual meeting; Boston, MA, USA (13 
Nov 1983). 

Results of nonproportional stress changes on creep and plas- 
tic strains resulting from abrupt changes in proportion of tension 
and torsion are reported. Both step-up and step-down changes are 
included. Constitutive equations based on data for single step creep 
and recovery tests previously reported are used to describe the test 
results. A viscous-viscoelastic model with aging effects and modifi- 
cations for stepdown tests predicted the creep behavior reasonably 
well. The prediction of timeindependent plastic strains is also de- 
scribed. 


40575 Evaluation of the compact shear specimen for 
mixed mode fracture studies. Riddle, R.A.; Streit, R.D.; 
Finnie, I. (Univ. of California, Berkeley). Journal of Engi- 
neering Materials and Technology; 105: 268-272(Oct 1983). 
Contract W-7405-ENG-48. 

A compact shear specimen configuration, consisting of three 
legs with the outer two loaded axially in a direction opposite to the 
inner one, has been used for several mixed-mode fracture studies. 
From a detailed computer analysis of this specimen, it is shown that 
the loading boundary conditions play an extremely important role 
in determining the state of stress at the crack tip. By simply chang- 
ing the flexibility of the loading fixture, the specimen can be sub- 
jected to a range of mixed mode conditions from almost all Mode I 
to virtually pure Mode II. Data of other researchers are reviewed 
in light of this finding. It is shown that by applying loads obliquely 
to the outer legs pure Mode I loading may also be obtained with 
this specimen. 


40576 Corrosion of selected metal alloys in Utah geother- 
mal waters. Hong, Y.K.; Pitt, C.H. (Corrosion Research 
Center Univ. of Minnesota, Minneapolis, MN). Journal of 
Materials for Energy Systems; 5: No. 2, 77-83(Sep 1983). 

A potentiodynamic polarization technique has been applied 
to characterize the corrosion behavior of AISI 316L stainless steel, 
an iron-based alloy (9Cr-1Mo), a nickel-based alloy (INCONEL/ 
SUP R/ alloy 625), and mild steel ASTM A-36. Corrosion rate was 
affected greatly by temperature. The pitting potentials decreased 
with increasing temperature. The nickel-based alloywas resistant to 
the geothermal water and did not undergo pitting corrosion. All 
measurements of corrosion--corrosion rate, pit density, maximum 
pit depth, charge consumed, and polarization resi 
rate the decrease in corrosion rate at tested temperatures. 


toughness as influenced 
by inclusion morphology. Eberhard, B.J.; Schaaf, B.W. Jr.; 

Wilson, A.D. (E.1. du Pont de Nemours & Co., Inc. , Aiken, 
SC). Welding Research (Miami); 171S-178SQul 1983). Con- 

tract AC09-76SR00001. 

Friction welding consistently provides high strength, free- 
dom from fusion defects, and high productivity. However, friction 
welds in carbon steel exhibit impact toughness and bend ductility 
that are significantly lower than that of the base metal. The inclu- 
sion content and morphology were suspected to be major contribu- 
tors to the reduction in weld ductility. For this reason, four electric 
furnace steels - three types of ASTM A516 Grade 70, and an 
ASTM A737 Grade B steel - were investigated. Friction welds 
were made by both the inertia and direct drive process variations 
and the welds evaluated. It was shown that friction welds of inclu- 
sion-controlled steels exhibited much improved toughness and bend 
ductility were demonstrated. Upper shelf impact energy was equiv- 
alent to or greater than that of the base metal in the short trans- 
verse direction. The transition temperature range for all four mate- 
rials was shifted to higher temperatures for both types of friction 
welds. Under the conditions of this test, the direct drive friction 
welds showed a greater shift than the inertia friction welds. The 
ductility and toughness of welds in A737 Grade B steel were supe- 
rior to welds in A516 Grade 70 steels, reflecting the supericr prop- 
erties of the base metal. Welds of the A737 material had usable 
Charpy V-notch impact toughness of 20 to 30 ft-lb (27 to 41 J) at 
temperatures as low as -40°F (-40°C). All the welds had an acicular 
structure. The differences in properties between the inertia and 
direct drive friction welds appear associated with microstructural 
variations. These variations resulted from the different heat inputs 
and cooling rates of the two process variations were demonstrated. 
The beneficial effects of inclusion control on toughness and ductil- 
ity. In addition, it also indicates that additional improvements may 
be attainable through control of the as-welded microstructure by 
process manipulation. 


40578 The universal nature of the third power stress de- 

for steady-state creep. Horita, Z.; Langdon, T.G. 
(Dept. of Materials Science and Mechanical Eng., Univ. of 
Southern California, Los Angeles, CA 90089-1453). Scripta 
Metallurgica; 17: No. 5, 665-670(May 1983). 

Expressions are presented representing the steady-state creep 
rate at high temperatures as mentioned in this paper. The approach 
of Brown and Ashby is modified to give an alternative general 
creep equation for all material classes: b.c.c. metals and alloys; f.c.c. 
and h.c.p. metals and alloys; and oxides and alkali halides. It is also 
shown that this new approach leads naturally to a third power 
stress dependence which, it is suggested, is the universal creep law 
and it is demonstrated that the approach is compatible also with the 
microstructural requirement introduced by Walsner and Sherby. 
Earlier approaches are cited and their further development into the 
Brown and Ashby approach. 


3602 Ceramics, Cermets, And Refractories 


REFER ALSO TO CITATION(S) 39200, 40327, 40329, 40333, 40334, 40336, 
40337, 40344 


40579 (AD-A—140924/2) Fundamental studies of growth, 
transformation 


doping and in beta silicon carbide. Annual 
letter report. Davis, R.F.; Stadelmaier, H.H. (North Caroli- 
na State Univ., Raleigh (USA). School of Engineering). 15 
Mar 1984. 36p. (NCSU—243-043-004). NTIS, PC A03/MF 
AOl1. 

Electronic quality beta - silicon carbide thin films grown by 
CVD on Si_ substrates have been implanted with 
B(+),AL(+),P(+) and N(+) ions or doped with B(+) and 
AL(+) during growth. Rapid thermal annealing or resistive heating 
of the implanted samples up to 1653K for five minutes cause only 
modest activation of the charge carriers. Oxidation, plasma etching, 
electrical characterization and preparation for device fabrication 
have also been conducted. 
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40580 (ARL/TR—060, pp 47-48) Studies of defects in 
alkaline earth oxide crystals. Boas, J.F. Sep 1983. NTIS (US 
Sales Only), PC AO07/MF AO1. Order Number TI84780547. 
In Annual review of research proj 1982. 
Projects in progress are a correlation of E.S.R. and TL in 
CaO and CaO:Mg and studies of luminescence of pulsed electron 
irradiated MgO, CaO and CaO:Mg. 


40581 (BNL—51728-Vol.1, pp 141-155) Energetics of 
oxygen ion transport in fluorite, perovskite, and other oxide 
structures. Steele, B.C.H.; Kilner, J.A. (Imperial Coll., 
London, England). Oct 1983. NTIS, PC Al6/MF AO1. 
Order Number T184007985. (CONF-8308120—Vol.1). 

From 2. high temperature solid oxide electrolytes confer- 
ence; bse NY, USA (16 Aug 1983). 

e energetics of oxygen ion mobility in the well known flu- 
orite oxide systems are examined. It is demonstrated that relatively 
simple point defect associate models can explain the different mag- 
nitudes of ionic conductivity in these systems; moreover the activa- 
tion energy for conduction is strongly dependant upon dopant 
cation size with a minimum occurring when r/sub dopant/ ~ r/sub 
host/. It follows that the highest ionic conductivity values are asso- 
ciated with the Ce(Gd)O/sub 2-x/ system. The problems associated 
with optimizing oxygen ion mobility in the pyrochlore oxide system 
are next discussed, followed by a summary of the unique properties 
of BixOs based materials. It is also concluded that prospects for 
high oxygen ion mobility in the perovskite oxide system are not 
very encouraging, and that the relatively high values for oxygen 
chemical diffusion coefficients reported in certain of these oxides 
are probably due to an erroneous interpretation of the data. The 
discussion concludes with an analysis of ac conductivity data in 
terms of the development of the associated microstructure of par- 
tially stabilized zirconia (PSZ) ceramics. The analysis suggested 
that doped tetragonal zirconia should exhibit an ionic conductivity 
comparable to the fully stabilized cubic zirconia (FSZ). Recent 
measurements on tetragonal zirconia ceramics (TZP) are reported 
which confirm that oxygen ion mobility in this phase is higher than 
in the fully stabilized material at lower temperatures. The lower 
yttria content of TZP confers commercial advantages which may 
cause it to replace PSZ and FSZ ceramics in oxygen monitors de- 
signed to operate at lower temperatures. 37 references. 


40582 (BNL—S51728-Vol.1, pp 157-170) Transport prop- 
erties of fluorite oxides. Subbarao, E.C.; Maiti, H.S. (Tata 
Research Development and Design Centre, Pune, India; 
Indian Inst. of Tech., Kharagpur). Oct 1983. NTIS, PC 
A16/MF AOl. Order Number 1184007985. (CONF- 
8308120—Vol.1). 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 

eoretical aspects of ionic transport have been revised 

from the phenomenological and atomistic points of view. Experi- 
mental results on ionic conductivity and diffusion coefficient for the 
important oxide electrolytes are discussed. Compositional depend- 
ence of ionic conductivity of the electrolytes have been explained 
on the basis of both short and long range interactions between the 
oxygen vacancies and the impurity cations. Importance of grain 
boundaries on the electrical conductivity and the characteristics of 
electronic conduction in these electrolytes are discussed. 43 refer- 
ences. 


40583 (BNL—51728-Vol.1, pp 171-214) Transport prop- 
erties of selected metal oxides. Honig, J.M.; Pai, M. (Purdue 
Univ., West Lafayette, IN). Oct 1983. NTIS, PC A16/MF 
A01. Order Number T184007985. (CONF-8308120—Vol.1). 
From 2. high temperature solid oxide electrolytes confer- 

ence; Upton, NY, USA (16 Aug 1983). 
¢ transport properties of several oxides useful as elec- 
trodes in high temperature. electrolytes are briefly reviewed. Ele- 
ments of the basic theory pertaining to band structures in RuO2 and 
to energy states in small polaron materials are described. The ap- 
propriate transport theories are then discussed for motion of elec- 
trons as well as for ionic diffusion; conditions are prescribed that 
favor mixed conduction processes. Background information is pro- 
vided for attainment of mixed conduction in terms of changes in 
crystal composition, activation energies for diffusion, equilibration 
pressures, and operating temperatures, for the specific case of mate- 
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rials subject to Frenkel disorder. The experimental results and theo- 
retical band structure calculations relating to RuO: are discussed in 
some detail. Finally, the cases of several mixed ionic conductors are 
taken up. 167 references, 13 figures. 


40584 (BNL—51728-Vol.1, pp 259-267) Preparation and 
properties of electrically conducting ceramics based on indium 
oxide-rare earth oxides-hafnium oxide. Marchant, D.D.; 
Bates, J.L. (Pacific Northwest Lab., Richland, WA). Oct 
1983. NTIS, PC A16/MF A0O1. Order Number T184007985. 
(CONF-8308120—Vol.1). 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 

Electrically conducting refractory oxides based on adding 
indium oxide to rare earth-stabilized hafnium oxide are being stud- 
ied. The use of indium oxide generally increases the electrical con- 
ductivity. The results of measurements of the electrical conductivi- 
ty and data on corrosion resistance in molten salts are presented. 


40585 (BNL—51728-Vol.1, pp 268-281) Microstructure 
and electrical properties of ceria-based ceramic electrolytes. 
Dragoo, A.L.; Chiang, C.K. (National Bureau of Standards, 
Washington, DC). Oct 1983. NTIS, PC Ai6/MF AO1. 
Order Number T184007985. (CONF-8308120—Vol.1). 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 

High-density, yttria and gadolinia-doped ceria ceramics were 
found to exhibit notable differences in electrical properties which 
correlated with differences in the processing methods used to form 
the materials. Dopant concentrations of 8.5 and 30 mole percent 
with respect to cation concentration were prepared. Three chemi- 
cal processes were used to prepare well-mixed precursors which 
were calcined to oxide powders. Following forming and isostatic 
compaction, most samples were thermally sintered. One billet with 
8.5 mole percent Y was hot-pressed. Deusities of samples ranged 
from 92 to >99.5 percent of theoretical density. The ac impedance 
of grain interiors (lattice impedance) and of grain-boundaries and 
other inhomogeneities (inhomogeneity impedance) were measured 
over a frequency range of 50 Hz to 13 MHz, from 200 to 550°C, in 
air. Lattice impedance appeared to depend primarily on dopant 
concentration, with the exception of the hot-pressed material for 
which a deviation from the general behavior was noted. Inhomo- 
geneity impedance appeared to be influenced by calcination temper- 
ature, densification method and dopant concentration. Microstruc- 
ture examination and elemental analysis of samples by means of a 
scanning electron microscope (SEM) equipped with an analytical x- 
ray apparatus showed Al to be an important contaminant both of 
grains and grain boundaries in the hot-pressed material. Although 
Al may be the source of different lattice impedance for the hot- 
pressed material, it is suggested that the lower sintering tempera- 
ture and shorter sintering time used in hot-pressing resulted in a 
larger concentration of deep traps for oxygen vacancies in the hot- 
pressed ceramic. High Si concentrations were found to be associat- 
ed with regions of large pores in gadolinia-doped materials. 20 ref- 
erences. 


40586 (BNL—51728-Vol.2, pp 1-12) Re-examination of 
beta-alumina doped with chromium using photoacoustic spec- 
troscopy. Schuler, A.M.; Kennedy, J.H.; Cabaniss, G.E. 
(Brookhaven National Lab., Upton, NY; Univ. of Califor- 
nia, Santa Barbara; Univ. of North Carolina, Chapel Hill). 
Oct 1983. NTIS, PC A0O7/MF AOl. Order Number 
1184007982. (CONF-8308120—Vol.2). 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 

A previous publication presented evidence that strongly sup- 
ported the hypothesis that chromium-doped f-alumina was oxi- 
dized to Cr (IV) during air-sintering. This evidence included chemi- 
cal reactions observed, magnetic susceptibility, and conductivity, 
but, in particular, the strongest supporting evidence came from ab- 
sorption spectroscopy. However, the technique used, powder dis- 
persed in a KBr pellet, was not conducive to high quality spectra. 
For this reason, a much more powerful technique for solid samples, 
photoacoustic spectroscopy, has been applied to chromium-doped 
B-alumina. Additional absorption peaks have been observed that 
now clearly show that chromium remains as Cr (III) in B-alumina. 





The other previous evidence has been re-examined and it too can 
be interpreted as resulting from the presence of chromium (III). 12 
references. 


40587 (BNL—51728-Vol.2, pp 13-21) Transport behavior 
of multivalent beta” aluminas. Dunn, B.; Farrington, G.C. 
(Univ. of California, Los Angeles; Univ. of Pennsylvania, 
Philadelphia). Oct 1983. NTIS, PC A0O7/MF AOl1. Order 
Number T184007982. (CONF-8308120—Vol.2). 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 

Ion exchange reactions were used to substitute divalent and 
trivalent cations for the entire sodium ion content of sodium beta” 
alumina. A wide range of divalent and trivalent beta” aluminas 
were synthesized which exhibited conductivities much greater than 
any other divalent or trivalent solid electrolyte in the 300 to 400°C 
range. The multivalent beta” aluminas greatly extend the opportuni- 
ties for electrochemical sensors based on solid electrolytes. 14 refer- 
ences. 


40588 (BNL—51728-Vol.2, pp oe Proton transport 
in 8”-alumina. Frase, K.G.; Thomas, J.O.; McGhie, A.R.; 
Farrington, G.C. (Univ. of Pennsylvania, Philadelphia: 
Univ. of Uppsala, Sweden). Oct 1983. NTIS, PC A07/MF 
A0O1. Order Number T184007982. (CONF-8308120—Vol.2). 
Contract AC02-80ER 10597. 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 

tonic B" -aluminas have been extensively studied during 

the past fifteen years. This paper presents the results of new investi- 
gations of the preparation, stability, conductivity, and structure of 
selected hydronium and ammonium/hydronium f*-aluminas. Our 
results indicate that these compositions are two examples in a con- 
tinuum of protonic f-aluminas all of which are unusually stable 
solid state proton conductors. 18 references. 


40589 (BNL—51728-Vol.2, pp 47-57) Measurement of 
diffusion constant by pulsed magnetic field gradient NMR in 
AgeclisWsOic, RbAgsI;, and KAg.I;. Brinkmann, D.; Dom- 
mann, A.; Looser, H.; Mali, M.; Roos, J. (Univ. of Zuerich, 
Switzerland). Oct 1983. NTIS, PC A0O7/MF AOl1. Order 
Number T184007982. (CONF-8308120—Vol.2). 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 

e pulsed magnetic field gradient method to measure self- 
diffusion constants by nuclear magnetic resonance is described. Ex- 
amples of the application of this method to the measurement of the 
109 Ag diffusion constant in solid electrolytes are given. The activa- 
tion energies for the Ag diffusion in MAgsIs (M = Rb, K) are as 
follows: 0.12 eV for the a phase in both compounds, 0.16 eV and 
0.18 eV for the 8 phases of RbAgsls and KAgyls, respectively, all 
values with an error of +-0.01 eV. In both compounds, the diffu- 
sion constant changes discontinuously at the a — 8 transition. In 
terms of the Haven ratio a decrease from 0.51 to 0.39 is observed 
for the a — B transition which is taken as evidence for an in- 
creased correlation of the Ag motion in the 8 phase. In 
AgoeslisWsO1e where the existence of 3 phase transitions at 277°K, 
247°K and 199°K could be confirmed, Ag diffusion was measured 
along the a and the c* axis with an anisotropy of less than 20% 
between 250°K and 345°K. The activation energies are 0.16 +- 
0.02 eV (a phase) and 0.28 +- 0.02 eV (8 phase). 27 references. 


40590 (BNL—51728-Vol.2, pp 59-74) Relation between 
structure and conductivity in the NASICON solid solution 
system. Wuensch, B.J.; Schioler, L.J.; Prince, E. (Massachu- 
setts Inst. of Tech., Cambridge; National Bureau of Stand- 
ards, Washington, DC). Oct 1983. NTIS, PC A07/MF AOl1. 
Order Number T184007982. (CONF-8308120—Vol.2). 

From 2. high tempera’ soy solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Au 1983). 

e changes in cha structure which accompany the 
marked increase in conductivity with change of composition in the 
NASICON system Na/sub 1+x/ZreSi/sub x/ P/sub 3-x/Oi2 were 
established by Rietveld analysis of neutron powder diffraction data. 
Structural parameters were refined for samples extending across the 
system: x = 1.0, 2.5 and 3.0 (hexagonal, R anti 3c) and x = 1.6 and 
2.0 (monoclinic, C2/c). The Na(1) site occupied in x = 0 remains 
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fully occupied; Na(2) fills progressively with increasing x. In the 
monoclinic phases Na(2) splits to two symmetry-independent posi- 
tions which are not equally occupied. Extrapolation indicates that 
these sites will have equal occupancy (ie., equal energy) at x = 
2.1, a composition close to that of maximum conductivity. The 
principal change in the framework with change in composition is 
distortion and increased rotation of the orientation of the Si/P 
tetra-hedron up to x = 2, followed by progressive return towards 
the original orientation for larger x. The rotation stretches the 
length of the Na(1) octa-hedron along c and accounts for an anom- 
alous maximum in the variation of c with composition. The rotation 
also causes the windows along likely diffusion paths to increase to 
maximum size, close to the ionic radius of Na* near x = 2, the 
composition of maximum conductivity. 6 figures, 4 tables. 


40591 (BNL—S51728-Vol.2, pp 75-94) Ion-ion correla- 
tions and phase transitions in NASICON type materials. 
Collin, G.; Boilot, J.P.; de la Rochere, M.; Comes, R. (Uni- 
versite de Paris-Sud, Orsay, France; Ecole Polytechnique, 
Palaiseau, France). Oct 1983. NTIS, PC AO7/MF AOl1. 
Order Number T1I84007982. (CONF-8308120—Vol.2). 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 

Two main ways are used in order to approach the problems 
of NASICON materials. First with a study of NASICON analogs 
NasMg (PQ,) - M = Sc, Cr, Fe which reveals that the phase transi- 
tions observed are essentially associated to successive losses of 
order: (1) on Na(1) sites and (2) on Na(2) sites. In the high tempera- 
ture phase -superionic- the Na* ions exhibit only very short-range 
order. Second the non-stoichiometry mechanism is studied on Na/ 
sub 1+x+4y/Zr/sub 2-y/P/sub 3-x/Si/sub x/Oi2 materials with 
the occurrence -associated with the Zr-Na and P-Si substitutions- of 
(1) a non mobile Na(3) site; and (2) of an interstitial Na(4) one. The 
phase transitions are discussed in relation with the framework 
changes versus T. 16 references. 


40592 (BNL—51728-Vol.2, pp 107-124) Preparation of 
sodium beta-alumina by the isostatic pressing and zone sinter- 
ing of spray dried powders. Tan, S.R. (Chloride Silent Power 
Ltd., Runcorn, England). Oct 1983. NTIS, PC A07/MF 
A0Ol. Order Number T184007982. (CONF-8308120—Vol.2). 

From 2. high tem solid oxide electrolytes confer- 
ence; = NY, USA (16 Aug 1983). 

The preparation of beta-alumina tubes by a route comprising 
of slurry-solution spray drying, isostatic pressing and zone sintering 
is reported. Sources of powder heterogeneity are discussed as is the 
conversion of precursor materials to beta-alumina during firing. 
Data demonstrating the effectiveness of post-sinter heat treatment 
for beta-alumina are presented. 27 references. 


40593 (BNL—51728-Vol.2, pp 125-134) Synthesis of 
-alumina. 


Co* and Ni* stabilized 8” Chen, S.; White, D.R.; 
Sato, H.; Sandberg, C.J.; Harrison, H.R. (Purdue Univ., 
West Lafayette, IN). Oct 1983. NTIS, PC A07/MF AOl. 
Order Number T184007982. (CONF-8308120—Vol.2). 

From 2. high temperature solid oxide electrolytes confer- 

U; NY, USA (16 Aug 1983). 
oo aie: a a sen technique, both single crystalline 
Ni** and Co* stabilized 8”-aluminas and doped f-aluminas have 
been synthesized. Both Ni** and Co* beta-aluminas are blue in 
color, although the Co* material has a deeper hue. Analysis of 
their visible absorption spectra indicated that the divalent transition 
metal ions are situated in tetrahedral sites of the spinel blocks. 29 
references. 


40594 (BNL—S51728-Vol.2, pp 135-142) Ionic conductivi- 
ty in lithium hexaoxometallate solid solutions. Nomura, E.; 
Greenblatt, M. (Rutgers - the State Univ., New Brunswick, 
NJ). Oct 1983. NTIS, PC A07/MF AOl. Order Number 
T184007982. (CONF-8308120—Vol.2). 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 

Lithium ion conductivity in solid solutions formed between 
LiyTaOc, LiyM/sup V/Og (M/sup V/ = Nb, Bi) and LisZrOg has 
been measured as a function of temperature and composition using 
complex impedance method. The samples prepared were Li,Ta/sub 
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1-x/Nb/sub x/Og, LiyTa/sub 1-x/Bi/sub x/Og and Li/sub 7+x/Ta/ 
sub 1-x/Zr/sub x/Os. At 200°C, the conductivities of LiyTao 7Nbo 
30s, LizTao 6Bio 406 and Liz 4Tao 6Zto 4O¢ are 4.3 x 10°* (OMEGA 
cm)~4, 3.0 x 10-* (OMEGA cm)! and 4.0 x 10-* (OMEGA cm)", 
respectively. 9 references. 


40595 (CEA-R—5221) Effects of pressure and irradiation 
on the transport properties of samarium compounds with un- 
stable valence. Morillo, J. (CEA Centre d’Etudes Nucleaires 
de Fontenay-aux-Roses, 92 (France); Paris-11 Univ., 91 - 
Orsay (France)). Jun 1983. 269p. (In French). NTIS (US 
Sales Only), PC Al2/MF AOl. Order Number 
DE84780426. 

Thesis. 

We present the first extensive study of electronic transport 
properties of quasi-stoichiometric SmS as a function of pressure P, 
temperature T, magnetic field B and defect concentration C. SmS 
which is a semiconductor, undergoes with increasing P a first order 
transition towards an homogeneous intermediate valence state. In 
the semiconducting phase (s.c.), the energie epsilon(f) necessary to 
delocalize a 4f electron increases greatly with T and is about 
250MeV at 300K. The phase diagram for the first order electronic 
transition Sm?* —- Smsup(2 + epsilon) with P has been determined 
for T < 300K. The shape of the T(P) curve shows clearly that the 
sign of the entropy variation at the transition changes with temper- 
ature. In the collapsed high pressure phase of SmS, the measure- 
ments of the Hall coefficient and of the electrical resistance suggest 
strongly that the fundamental state of the homogeneous intermedi- 
ate valence phase of SmS is an insulating one corresponding to a 
small 4f to 5d hybridation gap. At 20 kbar a sharp transition ap- 
pears towards a metallic type regim with Kondo like diffusion 
where the Sm ion should be near from 3+ state. The influence of 
defects in s.c. SmS, SmSsub(1-x)Psub(x) (x < 5%) and SmBe has 
been investigated by resistivity measurements under irradiation at 
21K. The threshold energy Ed for displacement of Sm in SmS has 
been determined: Ed(Sm) = 20 +- 2 eV, and the observed effects 
of irradiation have been associated to samarium displacements (va- 
cancies and interstitials). 


40596 (CONF-840760—6) Annealing of implanted ALO; 
in a reducing environment. Farlow, G.C.; White, C.W.; 
McHargue, C.J.; Appleton, B.R. (Oak Ridge National Lab., 
TN (USA)). Jul 1984. Contract AC05-840R21400. 13p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. Order Number 
DE84015370. 

From Ion beam modification of materials conference; Ithaca, 
NY, USA (16 Jul 1984). 

Portions are illegible in microfiche products. 

Various first row transition metal ions have been implanted 
into a-Al,Os to doses of 4 x 10'*/cm? and depths ranging from 80 
to 100 nm. Samples were subsequently annealed in a chemically re- 
ducing environment at temperatures ranging from 600 to 1600°C. 
Each sample was then analyzed for lattice damage, impurity distri- 
bution, and impurity incorporation into the lattice by He backscat- 
tering-channeling techniques. The channeling spectra of the sub- 
strate are found to be nearly the same as for the unimplanted state 
after annealing at 1500°C. Most of the implanted ions prefer to 
remain in randomly distributed sites in the lattice and exhibit little 
or no diffusion after annealing at any temperature in the range stud- 
ied. Exceptions are noted and discussed. Angular scans have been 
undertaken to compare the location of implanted Fe in the lattice 
of samples annealed in an oxidizing environment with those an- 
nealed in a reducing environment. 


40597 (CONF-8406177—1) Mechanisms of impurity dif- 
fusion in rutile. Peterson, N.L.; Sasaki, J. (Argonne National 
Lab., IL (USA); Mitsubishi Chemical Industries Ltd., 
Tokyo (Japan)). 1984. Contract W-31-109-ENG-38. 17p. 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. Order Number 
DE84014741. 

From 3. international conference on transport in non-stoichi- 
ometric compounds; University Park, PA, USA (10 Jun 1984). 

Portions are illegible in microfiche products. 

Tracer diffusion of “*Sc, °'Cr, “Mn, ®°Fe, ©Co, Ni, and 
% Zr, was measured as functions of crystal orientation, temperature, 
and oxygen partial pressure in rutile single crystals using the radio- 
active tracer sectioning technique. Compared to cation self-diffu- 


sion, divalent impurities (e.g., Co and Ni) diffuse extremely rapidly 
in TiO, and exhibit a large anisotropy in the diffusion behavior; di- 
valent-impurity diffusion parallel to the c-axis is much larger than it 
is perpendicular to the c-axis. The diffusion of trivalent impurity 
ions (Sc and Cr) and tetravalent impurity ions (Zr) is similar to 
cation self-diffusion, as a function of temperature and of oxygen 
partial pressure. The divalent impurity ions Co and Ni apparently 
diffuse as interstitial ions along open channels parallel to the c-axis. 
The results suggest that Sc, Cr, and Zr ions diffuse by an intersti- 
tialcy mechanism involving the simultaneous and cooperative mi- 
gration of tetravalent interstitial titanium ions and the tracer-impuri- 
ty ions. Iron ions diffused both as divalent and as trivalent ions. 8 
figures. 


40598 (CONF-8409117—1-Abst.) Erosion of multiphase 
materials, Anand, K.; Morrison, C.; Scattergood, R.; 
Conrad, H.; Routbort, J.; Warren, R. (North Carolina State 
Univ., Raleigh (USA). Dept. of Materials Engineering; Ar- 
gonne National Lab., IL (USA); Chalmers Tekniska Hoegs- 
kola, Goeteborg (Sweden)). 1984. Contract W-31-109-ENG- 
38. Sp. NTIS, PC A02/MF A0Ol; 1; GPO Dep. Order 
Number DE84015816. 

From 2. international conference on the science of hard ma- 
terials; Rhodes, Greece (23 Sep 1984). 

Portions are illegible in microfiche products. 

Two materials were studied: a series of WC-Co alloys con- 
taining up to 25 wt % Co, and a fully aligned composite with con- 
tinuous Al.Os; fibers in a 304 stainless steel matrix. Erodent particles 
of AlOs abrasives were used. Erosion rate measurements vs angle 
of impact and particle velocity were made. (DLC) 


40599 (DOE/ER/12069—T2) Tests and modeling for sin- 
tering theory. Doremus, R.H.; German, R.M. (Rensselaer 
Polytechnic Inst., Troy, NY (USA). Dept. of Materials En- 
gineering). 16 Dec 1983. Contract AC02-82ER12069. 12p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. Order Number 
DE84015110. 

Portions are illegible in microfiche products. 

Powder fabrication, sintering studies and computer calcula- 
tions are discussed in this report. Fine alumina powders were fabri- 
cated by instantaneous isothermal dehydration. The sintering of 
these precipitated alumina powders was studied both isothermally 
and with a constant heating rate dilatometer. The initial observa- 
tions on densification were interpreted as Coble creep, which is evi- 
dence for a dislocation mechanism in the sintering. Data supporting 
this mechanism have included grain size by x-ray diffraction, 
shrinkage using dilatometry, bulk density measurements and specific 
surface area using gas adsorption. The compacts were also exam- 
ined in the electron microscope. The phase transformation of 
gamma to alpha alumina influences the rate of densification. The ki- 
netic analysis indicates a dislocation-aided diffusion process. The 
sintering of mixed phase (alpha plus gamma alumina) powders also 
supports the influence of plastic flow. 


40600 (DOE/ET/10682—8) Investigation of carbon mon- 
oxide disintegration of refractories in coal gasifiers. Annual 
progress report, June 1, 1978-May 30, 1979. Wrenn, G.E. 
Jr.; Brown, J.J. Jr. (Virginia Polytechnic Inst. and State 
Univ., Blacksburg (USA). Dept. of Materials Engineering). 
Jul 1979. Contract AS01-77ET10682. 99p. (FE—2631-8). 
NTIS, PC A05/MF AOl1; 1; GPO Dep. Order Number 
DE84015617. 

Portions are illegible in microfiche products. 

Three refractory compositions were examined: 90+ wt % 
AkOs and 50+ wt % AlOs calcium aluminate bonded castables 
and 90+ wt % AlOs phosphate bonded ramming mix. Each com- 
position was doped with from 0 to 2.0 wt % (iron equivalent) Fe 
and Fe,O3. Test samples were prepared according to conventional 
procedures and at least 4 samples of each composition were ex- 
posed for 100 h at 500°C to the various gases. Atmospheric pres- 
sure tests used a flow rate of 5 l/h and the high pressure experi- 


ments used a comparable amount of gas but not a continuous flow- 
through procedure. 





40601 ee ee oe rs of carbon 
monoxide disintegration of refractories coal gasifiers. 
Annual progress report, June 1, 1977-May 30, 1978. Wrenn, 
G.E. le: Parte Parks, W.P. Jz; Brown, J.J. Ir. (Virginia Poly- 
technic Inst. and State Univ., Blacksburg (USA). Dept. of 
Materials Engineering). Jul 1978. Contract ASO01- 
+ tee 124p. (FE—2631-4). NTIS, PC A06/MF AO1; 
; GPO Dep. Order Number DE84015616. 

Portions are illegible in microfiche products. 

Three refractory compositions were examined: 90+ wt % 
AkOs; and 50+ wt % AkOs calcium aluminate bonded castables 
and 90+ wt % Al.O; phosphate bonded mix. Each com- 
position was doped with 0, 0.5, 1.0, 1.5, and 2.0 wt % (iron equiva- 
lent) Fe and Fe,O3. Four cube samples of each composition were 
exposed for 100 h at 500°C to the various gases. A gas flow rate of 
5 1/h was used. All samples were examined visually according to 
ASTM specifications and then their compression strengths were 
measured. During the reporting period over 1000 samples were ex- 
amined. Tests were conducted at atmospheric pressure under pure 
CO, CO + CO, and CO + NHs. 


40602 (INIS-SU—236, pp 172-175) Radiation effects in 
ferrites. Ulmanis, U.A. (AN Latvijskoj SSR, Riga. Inst. 
Fiziki). 1983. (In Russian). NTIS (US Sales Only), PC Al1l/ 
MF AOl1. Order Number DE84780474. (CONF-8210210— 
Pt.3). 

From Conference on nuclear physics; Kharkov, Ukrainian 
SSR (4 Oct 1982). 

On the basis of analysis of experimental data on the radiation 
effects on conductivity, magnetic properties and disaccomodation 
spectra a model of mechanism of radiation effects in ferrites is pro- 
posed. While irradiating ferrites with ionizing radiation at energy 
below the threshold of radiation effect formation the most probable 
is valency variation of some magnetic ions, e. g. iron, manganese 
etc. ions as a result of elastic scattering. High-energy radiation leads 
to formation of point radiation defects and more complex defects 
including disordered areas characterized by chaotic cation distribu- 
tions. Each type of radiation effects is the principal one for a cer- 
tain ferrite composition, the degree of its source defectness, temper- 
ature, type and energy of radiation. 


40603 (IS-T—1098) Some studies on the V-C system. 
Ghaneya, A.H.A. (Ames Lab., IA (USA)). Jun 1984. Con- 
tract W-7405-ENG-82. 103p. NTIS, PC A06/MF AOI; 
GPO Dep. Order Number DE84015648. 

Thesis. Submitted to Iowa State Univ., Ames. 

The present study consists of a comprehensive critical 
review of the data in the literature on the V-C system together 
with experimental work on some areas of uncertainty in the V-C 
diagram. The zeta phase carbide was prepared by annealing a V- 
39.67 at. % C alloy at 1300°C for 220 h in a vacuum furnace. The 
peritectoid decomposition temperature was 1320 +- 5°C. The zeta 
phase was V4C2 62 or = VsC2. The solvus curve for the V-rich end 
of the V-C system was determined. Maximum solubility of C in V 
was 4.5 at. % C at 1665°C. VC-C eutectic was 49.2 at. % C and 
2645 +- 25°C. No evidence to support the postulated existence of 
an ordered Ve«C phase was found. The contribution of carbon to 
the residual resistivity of vanadium was calculated to be 4.0 +- 1.9 
x 10° ohm-cm/at. ppM. Crystal structures data and thermody- 
namic properties of the reported phases of the V-C system are tabu- 
lated and evaluated. 79 references, 32 figures, 23 tables. 


40604 (SAND—84-0526C) Con analysis of 
TiO, thin films deposited using ion assisted deposition. Al-Ju- 
maily, G.A.; Wilson, S.R.; Barron, A.C.; McNeil, J.R.; 
Doyle, B. i. (New Mexico Univ., Albuquerque (USA). 
Dept. of Electrical Engineering; Sandia National Labs., Al- 
buquerque, NM (USA)). 1984. Contract AC04-76DP00789. 
13p. (CONF-840760—3). NTIS, PC A02/MF A01; GPO 
Dep. Order Number DE84014944. 

From Ion beam modification of materials conference; Ithaca, 
NY, USA (16 Jul 1984). 

Elastic backscattering and recoil detection techniques have 
been used to analyze TiO. films for possible contaminants intro- 
duced during O2* ion assisted deposition. The principal impurities 
(H, C and W) together with the TiO film stoichiometry were mon- 
itored as a function of O.* ion energy (60 to 500 eV), O2* current 
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density (0 to 150 A/cm?) and the substrate temperature (50 to 
250°C). The main findings were (1) TiO. film stoichiometry im- 
proved with i O.* current except for the case of low tem- 
perature and high O.* energy, (2) W levels were directly propor 


ienidh to Ch" clunaah, << eouamabeatton Sdresands che Me 
temperatures, and (4) the H levels were relatively insensitive to the 
parameters. 


deposition The last two findings indicate that the 
source of H and C contamination may have been residual gases in 
the vacuum chamber. 


(SAND—84-1449C) Anomalous electronic trans- 

Emin, D.; Samara, G.A.; Wood, C. 

uerque, NM (USA); Jet Pro- 

i ., Pasadena, CA (USA)). 1984. Contract AC04- 

peDPOO7eS. "Sp. (CONF-840879—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84015620. 

From 17. international conference on the physics of semicon- 
ductors; San Francisco, CA, USA (6 Aug 1984). 

Portions are illegible in microfiche products. 

The boron carbides are composed of icosahedral units, Bis 
and Bi:C;, linked together by strong intericosahedral bonds. With 
such distributions of icosahedral and intericosahedral compositions, 
boron carbides, B/sub 1-x/C/sub x/, are single phase over 0.1 = x 
= 0.2. We have examined the electronic transport properties of the 
boron carbides within this single-phase region. Results are inconsist- 
ent with conventional analyses of both itinerant and hopping trans- 
port. Most striking are Seebeck coefficients which are both large 
and rapidly increasing functions of temperature despite thermally 
activated dc conductivities. These results manifest the hopping of 
are inequivalent in energy and electron-lattice coupling strength. 
Under hydrostatic pressures up to ~ 25 kbar, the dc conductivities 
increase with pressure. This anomalous behavior for hopping con- 
duction reflects the distinctive structure and bonding of these mate- 
rials. 


40606 (SAND—84-1559C) Reverse isotope effect in PdT/ 
sub x/. Schirber, J.E.; Mintz, J.M.; Wall, W. (Sandia Na- 
tional Labs., Albuquerque, NM (USA); Sandia National 
Labs., Livermore, CA (USA)). 1984. Contract AC04 
76DP00789. 3p. (CONF-840842—22). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84015253. 

From 17. international conference on low temperature phys- 
ics; Karlsruhe, F.R. Germany (15 Aug 1984). 

Portions are illegible in microfiche products. 

Superconductivity and the reverse isotope effect have been 
observed in high pressure loaded PdT/sub x/ for x values between 
0.71 and 0.81. 5 references, 1 figure. 


40607 Variation of the order-disorder phase transition 
and of the magnetic ordering with deuterium concentration in 
CeDsub(x) (2.2 <=x <=3.0). Schefer, J.; Fischer, P.; 
Haelg, W. (Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Inst. fuer Reaktortechnik); Osterwalder, J.; 
Schla; h, L. (Eidgenoessische Technische Hochschule, 
Zurich (Switzerland). Lab. fuer Festkoerperphysik); Jorgen- 
sen, J.D. (Argonne National Lab., IL (USA)). Journal of 
Physics C: Solid State Physics; 17: No. 9, 1575-1583(30 Mar 
1984). 

The crystal and magnetic structures of polycrystalline 
CeDsub(x)(2.2< =x< =3.0) were determined in the temperature 
range from 1.3 to 380 K by means of conventional and high-resolu- 
tion time-of-flight neutron diffraction measurements. At high tem- 
peratures the structures correspond to FCC (Fm3m) symmetry, 
with a statistical distribution of deuterium on tetrahedral and octa- 
hedral sites (displaced along the directions <111> from the ideal 
position 1/2, 1/2, 1/2). Whereas CeDsub(x) for x>=2.90 remains 
approximately cubic down to 1.5 K, second-order phase transitions 
to ordered structures with tetragonal symmetry (basic translations 
asub(t) approx. asub(c) approx. 2asub(c), space group 14; in contrast 
to Titcomb and co-workers) occur at temperatures Tsub(c)=290(3) 
and 330(5) K for x=2.18 and 2.29 respectively. Between x=2.29 
and x=2.96 the magnetic ordering changes from ferromagnetism 
(Tsub(c)=3.7(2) K, ordered ic moment p(Ce*)=1 
-1(1)psub(B) at 13 K) to FCC II antiferromagnetism 
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(Tsub(N)=4.2(2) K, p(Ce* )=0.6(1) psub{B) at 1.3 K, pparallel to 
<111>). 


40608 High-quantum efficiency long-lived luminescing re- 
fractory oxides. Chen, Y.; Gonzalez, R.; Summers, G.P. (to 
Dept. of Energy). US Patent 4,427,570. 24 Jan 1984. Filed 
date 7 Dec 1982. vp. 

PAT-APPL-447729. 

A crystal having a high-quantum efficiency and a long 
period of luminescence is formed of an oxide selected from the 
group consisting of magnesium oxide and calcium oxide and pos- 
sessing a concentration ratio of H-ions to F centers in the range of 
about 0.05 to about 10. 


3603 Composite Materials 
REFER ALSO TO CITATION(S) 40004, 40598 


40609 (CEA-N—2339) Effects of irradiation disorder on 
the insulating phases of the metallic state by a weak disorder. 
Ferro, L. (CEA Centre d’Etudes Nucleaires de Fontenay- 
aux-Roses, 92 (France)). Mar 1983. 56p. (In French). NTIS 
(US Sales Only), PC A04/MF AOI. Order Number 
DE84780421. 

Thesis. 

The ordering of charge density waves (CDW) drives the or- 
ganic conductor (TMTSF) (DMTCNQ) to an insulating state 
below 49 K while the magnetic ordering of spin density waves 
(SDW) produces the same effect around 20 K in (TMTSF)PFs. X- 
ray irradiation has been used to introduce defects in low concentra- 
tion of the order of 10~* mole fraction. The mosaicity induced by 
these defects in the CDW or SDW phases has important conse- 
quences on the transport and magnetic properties of the two com- 
pounds. Measurements of conductivity, Hall effect, magnetoresis- 
tance, thermopower, electron spin resonance (EPR) linewidth, g- 
factor and susceptibility are presented and discussed. A X-ray dif- 
fuse scattering study of the disordered CDW in (TMTSF) 
(DMTCNQ) provides an accurate determination of the longitudinal 
and transverse coherence lengths of the CDW’s. It shows that each 
defect fixes the phase rigidly in a volume containing 3 chain seg- 
ments of 10 molecules. In (TMTSF):PFe, the EPR linewidth is 
used to follow the magnetic ordering under irradiation. In both 
compounds, the coherence loss of the low temperature condensed 
phases produces a large increase of the number of free carriers in 
irradiated samples. Even at low doses, the mobility of these carriers 
decreases quickly under irradiation in (TMTSF):PFe, while it 
changes much more slowly in (TMTSF) (DMTCNQ). 


40610 (EGG-M—03084) Irradiation and testing of 
SPAULRAD-S/sup a/ for fusion magnet applications. 
Schmunk, R.E.; Becker, H. (EG and G Idaho, Inc., Idaho 
Falls (USA); Massachusetts Inst. of Tech., Cambridge 
(USA)). 1984. Contract AC07-761D01570. 5p. (CONF- 
840614—100). NTIS, PC A02/MF AOl1; 1; GPO Dep. 
Order Number DE84015270. 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 

Portions are illegible in microfiche products. 

As fusion reactor designs continue to evolve, the need for 
experimental data on magnet materials covering a range of environ- 
mental conditions becomes more apparent. Early designs focused 
on the use of superconducting magnets with the blanket and shield 
thickness set to equate magnet and reactor lifetimes. Currently 
there is interest in magnet materials that will withstand higher radi- 
ation fields as well as higher temperatures. In this work irradiation 
and test data are reported for SPAULRAD-SS, a high pressure lami- 
nate of polyimide resin reinforced with S-glass (boron free) cloth. 
This material is one which has been identified as having favorable 
resistance to radiation as well as good mechanical and physical 
properties. Specimens 11.1 mm in diameter by 0.464 mm thick were 
irradiated in two different facilities, the Advanced Test Reactor 
(ATR) at the Idaho National Engingeering Laboratory and the In- 
tense Pulsed Neutron Source Facility at ANL. 


40611 (INIS-SU—222, pp 42-43) Connection of radiation 
stability of plastic composites with specific dissociation 
energy of their monomer components. Annenkov, Yu.M.; 
Kozhemyakin, V.E.; Kuz’menkov, E.A.; Ul’chenko, V.I. 
(Tomskij Politekhnicheskij Inst. (USSR)). 1982. (in Rus- 
sian). NTIS (US Sales Only), PC A06/MF AOl. Order 
Number T184780272. 

In Physics of radiation damage and radiation material sci- 
ence. 

An effect of electron irradiation on plastic electrical and me- 
chanical properties has been studied. The tolerable doses of com- 
posite materials were defined. The radiation stability of plastics was 
established to decrease as a dissociation energy of the monomer 
component of composite polymer decreases. 


40612 (NBSIR—84-3000, pp 289-328) Continuous 
damage mechanics model of fracture in laminated composites. 
Wnuk, M.P.; Kriz, R.D. May 1984. NTIS, PC A18/MF 
A01. Order Number DE84013487. 

In Materials studies for magnetic fusion energy applications 
at low temperatures. VII. 

A modified version of the Kachanov damage accumulation 
law is employed to study the damage kinetics in laminated compos- 
ite materials, such as epoxy-graphite laminates. The objective is to 
measure the characteristic events in the final stages of the failure 
process in composite materials following the characteristic damage 
state (CDS). The process of localization and spread of damage 
ahead of the dominant matrix crack is viewed as a segence of nu- 
cleation and propagation phases, both of which may be described 
by use of the internal damage parameter. This scalar quantity re- 
flects the ratio of the current crack (or pore) density to its satura- 
tion, or critical level. It is shown that the continuous damage me- 
chanics (CDM) approach is useful in modeling a damage field con- 
sisting mainly of the fiber breaks generated ahead of the matrix 
crack and clustered around the plane of a prospective fracture, thus 
forming the damage band embedded within the stress field of the 
dominant crack. Description of this type of damage applies to the 
failure process that follows formation of the CDS observed in a 
number of laminated materials. 


40613 (NBSIR—84-3000, pp 329-345) Influence of 
damage on mechanical properties of woven composites at low 
temperatures. Kriz, R.D. May 1984. NTIS, PC A18/MF 
A01. Order Number DE84013487. 

In Materials studies for magnetic fusion energy applications 
at low temperatures. VII. 

Large quantities of nonmetallic woven composites will be 
used in magnetic fusion energy (MFE) structures at low tempera- 
tures. We studied the influence of crack formation, residual thermal 
stresses, and weave curvature on the mechanical performance of 
G10-CR_ glass/epoxy laminates. Improved material performance 
was suggested by the load-deformation response of a unit cell of 
plain weave. A generalized plane-strain finite-element model was 
used to predict crack-tip singularities and redistribution of stresses 
within a thin slice of warp-fill fiber bundles. The model predicts 
that warp curvature and thermal stresses at low temperatures are 
beneficial in reducing crack-tip singularities of fill cracks. The op- 
posite is true for stiffness, which is decreased both by curvature 
and fill cracks. Results of this model provide the MFE designer a 
tradeoff between stiffness and strength. 


3604 Polymers And Plastics 


REFER ALSO TO CITATION(S) 39187, 39727, 40572, 40611 


40614 (JAERI-M—83-064) Effect of electron beam irra- 
diation on thermoresistant polymers containing aromatic 
rings. Sasuga, Tsuneo; Hayakawa, Naohiro; Yoshida, 
Kenzo. (Japan Atomic Energy Research Inst., Tokyo). Apr 
1983. 13p. (In Japanese). NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE84702110. 

Effect of electron beam irradiation was studied on thermore- 
sistant polymers containing aromatic rings in the skeleton, which 
are to be used in nuclear energy fields in the near future. The seven 
polymers are: polyimide (KAPTON), bis-phenol A _ type 





polysulfone(u-PS), polyethersulfone(PES), polyarylate(u-Polymer), 
modified polyphenyleneoxide(NORYL), polyether-imide(ULTEM), 
and polyether-ether-ketone(PEEK). Irradiation was carried out by 
the use of 2MeV, 1.5mA electron beam (0.5 Mrad/sec) up to 12000 
Mrad at room temperature in air. Radiation tolerance was evaluat- 
ed by change in tensile properties. Polysulfones containing -CsHe- 
SO.-CsHs- group in the skeleton showed low radiation tolerance 
and polyimide KAPTON showed the highest radiation tolerance. It 
is clarified from the comparison of radiation effects of the seven 
polymers that the radiation tolerance is related clostly to their 
chemical structures. 


40615 (MLM—3172) Characterization of potential 
weapon component materials by combined gas peg in 
phy/mass spectrometry and gas chromatography/F 
transform infrared spectroscopy. ~~ A.B.; Ton RO. R.O. 
(Monsanto Research Corp., Miamisburg, OH (USA). 
Mound). 10 Aug 1984. Contract AC04-76DP00053. 19p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. Order Number 
DE84016042. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A commercial accelerator for curing epoxy systems, Cordo- 
va ATC-3, was examined by combined gas chromatography/mass 
spectrometry (GC/MS) and gas chromatography/Fourier transform 
infrared spectroscopy (GC/FT-IR). Over 20 different chemical 
compounds were separated, detected, and identified. The comple- 
mentary results of GC/MS and GC/FT-IR are compared, and the 
usefulness of both techniques is discussed. 


40616 (NUREG/CR—3643) Heterogeneous oxidative 
degradation in irradiated polymers. Clough, R.L.; Gillen, 
K.T.; Quintana, C.A. (Sandia National Labs., Albuquerque, 
NM (USA)). Apr 1984. Contract AC04-76DP00789. 43p. 
(SAND—83-2493). NTIS, PC A03/MF A0O1 - GPO. Order 
Number T184015593. 

When polymeric materials are irradiated in the presence of 
air, oxygen-diffusion effects can, depending upon dose rate, lead to 
oxidative degradation which occurs only near the edges. This 
report describes the use of several recently developed techniques 
which are of general use for studying heterogeneous degradation in 
commerical polymeric materials. The techniques discussed are: opti- 
cal evaluation of cross-sectioned, polished samples; cross-sectional 
profiling of changes in relative hardness; and profiling of density 
changes. Oxidation penetration depths are given for a number of 
major polymer types as a function of dose rate. A detailed example 
is given graphically illustrating the effects of differing oxidative 
penetration depths on the radiation-degradation behavior of a Viton 
O-ring material; this particular material becomes hard and brittle 
when irradiated at high dose rate, but soft and stretchable when ir- 
radiated at low dose rates. The data presented show examples for 
several materials where the accelerated age is strongly influenced 
by environment application (e.g., dose-rate effects), or where the 
use of an overstress approach (i.e., effectively a large margin in 
total dose) cannot compensate for the effect of dose-rate. The tech- 
niques discussed in this report can aid in the determination of such 
effects and their magnitude and in the selection of appropriate ac- 
celerated aging methods. With such knowledge about material deg- 
radation, and with aging methods selected on these data-based ap- 
proaches, there can be increased assurance that equipment qualifica- 
tion procedures are adequate. 


40617 (UCID—19323-84-1, pp 72-80) Methodology for 
predicting aging of polymers. Feng, W.W.; Christensen, R.M. 
15 May 1984. NTIS, PC A06/MF AOl. Order Number 
TI84014783. 


In Mechanical Engineering Research Program. Annual 
report, FY 1983. 

The project is concerned with the prediction of the aging 
behavior of polymeric materials. Objective is to model the short- 
term viscoelastic and the long-term aging effects of such materials. 
The ability to predict long-term aging effects with relatively short 
duration aging experimental data is emphasized. 


40618 Electrically conductive rigid polyurethane foam. 
pone Riba Spieker, D.A. (to Dept. of Energy). US Patent 
tion 


Ai 559,502. 8 Dec 1983. 12p. Contract AC04- 
76DP00613. 


Portions are illegible in microfiche products. 

A rigid, moldable polyurethane foam comprises about 2 to 
10 weight percent, based on the total foam weight, of a carbon 
black which is CONDUCTEX CC-40-220 or CONDUCTEX SC, 
whereby the rigid polyurethane foam is electrically conductive and 
has essentially the same mechanical properties as the same foam 
without carbon black added. 
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REFER ALSO TO CITATION(S) 39714, 39716, 39718, 39858, 40112, 41660, 
42230, 42240 


40619 (AAEC/E—573) Search for an anomalous near- 
ee en ee ee ee 
and silicon. Lawson, E.M.; Wil- 


from implanted germanium 
liams, J.S.; Chivers, D.J.; Short, K.T.; Appleton, B.R. ‘(Aus- 
tralian Atomic Energy Commission Research ee 
Lucas Heights). Sep 1983. 20p. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84702772. 

Rutherford backscattering and channelling analysis of high- 
dose, room-temperature, ion-implanted germanium has revealed an 
anomalous near-surface yield deficit. Implant dose and species de- 
pendencies and the effect of annealing have been examined. A 
marked loss of implanted impurity was also noted. The yield deficit 
is attributed to the absorption of oxygen and other light mass con- 
taminants into a highly porous implanted layer upon exposure to 
air. Loss of implant species is attributed to enhanced sputtering ef- 
fects. 


(AD-A—141134/7) Survey of atmospheric radi- 
the Gamma and Cosmic Ray Astrophys- 
Division of the Naval Re- 


search . 
(Severn Communications Corp., Severna Park, MD (U: SA)). 
15 Feb 1984. 10p. NTIS, PC A02/MF AO1. 

The objects of this study were: (1) Conduct a comprehensive 
literature search to determine the state-of-the-art knowledge of the 
effect of atmospheric radiation components on semiconductor mate- 
rials from sea level to the top atmospheric layers. Emphasis shall be 
placed on — propagation, radiation effects on semiconductor 
materials, and methods of calculating nuclear reaction cross sec- 
tions. A comprehensive survey shall be made on the interactions 
between atmospheric components and cosmic rays and the second- 
ary and energy spectra produced. (2) Generate propaga- 
tion algorithms to describe the penetration of primary cosmic rays 
into the atmosphere and the production of secondary emissions. (3) 
Calculate the energy loss rates in semiconductor materials for vari- 
ous cosmic ray components as a function of altitude, geomagnetic 
location, and zenith and azimuthal angles. 


= (BNL—51728-Vol.2, pp 37-45) peo ope cee vit- 
the relationship between local order, ther- 
at chile andl len Godage. Ricibenenead: Villa, M.; 
Chiodelli, G.; Magistris, A. (Univ. of Washington, Seattle: 
Universita’ di Pavia, Italy). Oct 1983. NTIS, PC A07/MF 
AOl. Order Number T184007982. (CONF-8308120—Vol.2). 
From 2. high temperature solid oxide electrolytes confer- 
ence; 7 NY, USA (16 Aug 1983). 

In this paper, we outline what is currently known about ion 
conducting borate and phosphate glasses with emphasis being 
placed in illustrating the relationship among glass composition, 
glass structure and transport properties. Then, an experimental 
study of the AglI-doped borophosphate glasses is presented which 
includes discussion of the glass forming properties, thermal stability 
and ionic conductivities for the quaternary system 
Agl:Ag2O:B203:P20;. In the glasses without AgI and with the 
same Ag,O molar fraction, the conductivity at room temperature 
(rt) may be a highly non-linear function of the B/P ratio. By appro- 
priately mixing boron and phosphorus oxides, undoped glasses can 
be obtained with better rt conductivities and thermal stability than 





made with a single glass former (mixed 
anion effect). 21 references. 


ome (CONF-840764—3) EXAFS studies of sodium sili- 

cate glasses dissolved actinides. Knapp, G.S.; 
Veal, B.W.; Paulikas, A.P.; Mitchell, A.W.; Lam, DJ 
Klippert, T. E. (Argonne National Lab., IL (USA)). jul 
1984. Contract W-31-109-ENG-38. 4p. NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84015835. 

From 3. international EXAFS conference; Stanford, CA, 
USA = Jul __—,. 

silicate glasses containing dissolved Th, U, Np, and 

Pu inal “a studied using the EXAFS technique. Th*, U*, 
Np“, and Pu* ions in the silicate glasses are 8-fold coordinated to 
oxygen neighbors. The higher valent U* and Np* ions have com- 
plex local symmetries. The U®% ions appear in a uranyl configura- 
tion with 2 oxygen atoms at 1.85A and 4 at 2.25A from the U ion. 
The Np™ local symmetry is more complex and difficult to deter- 
mine uniquely. The U® glasses show substantial clustering of the 
uranium atoms. A structural model, with nearly planar uranyl 
sheets sandwiched between alkali and silica layers, is used to ex- 
plain the U% EXAFS data. This model allows us to understand 
why U® ions are much more soluble in the glasses than the acti- 
nide 4* ions. 4 references, 2 figures. 


40623 (CONF-840768—2) Optimized conditions for the 
formation of buried insulating layers in Si by high dose im- 
plantation of oxygen. Holland, O.W.; Fathy, D.; Narayan, J.; 
Sjoreen, T.P.; Wilson, S.R. (Oak Ridge National Lab., TN 
(USA)). Jul 1984. Contract AC05-840R21400. 15p. NTIS, 
PC A0O2/MF AOl; 1; GPO Dep. Order Number 
DE84015369. 

From Effects of modes of formation on the structure of glass 
meeting; Nashville, TN, USA (9 Jul 1984). 

ortions are illegible i in microfiche products. 

Results are presented detailing the dependence of the residu- 
al damage on substrate temperature and dose for high dose implan- 
tation of oxygen in Si. It has been previously demonstrated that a 
buried oxide layer can be formed by this method. However, the 
usefulness of this silicon on insulator (SOD) structure has been limit- 
ed by the considerable damage which accumulates in the crystal 
overlayer during irradiation. Much of the damage remains even 
after high temperature annealing. It is shown that the quality of the 
crystalline layer depends critically on the implant conditions. The 
preservation of the crystal quality of this layer by implanting at 
high temperatures to prevent defect clustering competes with the 
adverse effects caused by rapid diffusion of oxygen into this region. 
This leads to a rather narrow range of temperature over which op- 
timization occurs. Rutherford backscattering/channeling spectros- 
copy and cross-sectional, transmission electron microscopy were 
used for analyzing the samples and for understanding the phenom- 
ena of formation of buried insulating layers. 


40624 (CONF-840775—1) Studies of pulsed laser melting 


and rapid solidification using amorphous silicon. Lowndes, 
D.H.; Wood, R.F. (Oak Ridge National Lab., TN (USA)). 
Jun 1984. Contract AC05-840R21400. 27p. NTIS, PC A03/ 
MF AO01; GPO Dep. Order Number DE84014737. 

From 3. Trieste IUPAP semiconductor symposium on high 
excitation and short pulse phenomena; Trieste, Italy (2 Jul 1984). 

Pulsed-laser melting of ion implantation-amorphi silicon 
layers, and subsequent solidification were studied. Measurements of 
the onset of melting of amorphous silicon layers and of the duration 
of melting, and modified melting model calculations demonstrated 
that the thermal conductivity, K/sub a/, of amorphous silicon is 
very low (K/sub a/ = 0.02 W/cm-K). K/sub a/ is also the domi- 
nant parameter determining the dynamical response of amorphous 
silicon to pulsed laser radiation. TEM indicates that bulk (volume) 
nucleation occurs directly from the highly undercooled liquid sili- 
con that can be prepared by pulsed laser melting of amorphous sili- 
con layers at low laser energy densities. A modified thermal melt- 
ing model is presented. The model calculations demonstrate that 
the release of latent heat by bulk nucleation occurring during the 
melt-in process is essential to obtaining agreement with observed 
depths of melting. These calculations also show that this release of 
latent heat accompanying bulk nucleation can result in the existence 
of buried molten layers of silicon in the interior of the sample after 
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the surface has solidified. The bulk nucleation implies that the 
liquid-to-amorphous phase transition (produced using picosecond or 
uv nanosecond laser pulses) cannot be explained using purely ther- 
modynamic considerations. 


40625 (DOE/ER/10437—T1) Radiation damage and du- 
rability in nuclear waste materials. Final report, 1 May 1983- 
31 March 1984, Howitt, D.G. (California Univ., Davis 
(USA). Dept. of Mechanical Engineering). 1984. Contract 
AT03-79ER10437. 16p. NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. Order Number DE84015485. 

Portions are illegible in microfiche products. 

The research efforts to evaluate the process of radiation 
damage in nuclear waste materials has centered about the descrip- 
tion of radiation damage in borosilicate and binary silicate glasses. 
The mechanism by which radiation damage occurs in these glasses 
from electrons is due to the formation of molecular oxygen by ioni- 
zation processes. The aggregation of the oxygen depends upon the 
migration of the associated cation interstitials from the damage 
siltes and the local oxygen concentration is not significantly altered 
by the formation of the bubbles in the early stages of growth. In- 
vestigations into the radiation damage of nuclear waste materials 
from heavy particles has shown that for uniform ion dose at low 
energy and moderate flux microstructures similar to those formed 
from electron irradiation can result. It is apparent, however, that 
the two radiation damage processes are completely different. The 
model for the durability of amorphous nuclear waste material is 
continuing and comparisons with diffusion experiments show that a 
reasonable fit to the models can be made in glass. The diffusion is 
described in terms of anion and cation diffusion through a polygo- 
nal hole network with various binding energies favoring the ions to 
particular sites because of charge compensation. 12 references, 1 
figure. 


40626 (DOE/ER/10444—8) Refractive index of ternary 
and quaternary compound semiconductors below the funda- 
mental absorption edge: linear and nonlinear effects. Jensen, 
B.; Torabi, A. (Boston Univ., MA (USA). Dept. of Phys- 
ics). 1983. Contract AC02-79ER10444. 19p. (CONF- 
8311146—5). NTIS, PC A02/MF A0O1; 1; GPO Dep. Order 
Number DE84012325. 

From Symposium on optical materials for high power lasers; 
Boulder, CO, USA (14 Nov 1983). 

Portions are illegible in microfiche products. 

The index of refraction n is calculated as a function of fre- 
quency and mole fraction x for the following compounds: Hg/sub 
1-x/Cd/sub x/Te, Al/sub x/Ga/sub 1-x/As, and In/sub 1-x/Ga/sub 
x/As/sub y/P/sub 1-x/ lattice matched to InP. Lattice matching of 
In/sub 1-x/Ga/sub x/As/sub y/P/sub 1-y/ to InP requires that x 
= 0.466 y. The theoretical result for the refractive index is ob- 
tained from a quantum mechanical calculation of the dielectric con- 
stant of a compound semiconductor. It is given in terms of the 
basic material parameters of band gap energy, effective electron 
mass m/sub n/, effective heavy hole mass m/sub p/, spin orbit 
splitting energy, lattice constant, and carrier concentration n/sub e/ 
or p for n-type or p-type materials, respectively. If these quantities 
are known as functions of mole fraction x, there are no adjustable 
parameters involved. A negative change in the refractive index near 
the fundamental absorption edge is predicted on passing radiation 
through a crystal if the change in carrier concentration of the ini- 
tially unoccupied conduction band is assumed proportional to inter- 
nal intensity 1. Comparison of theory with experimental data is 
given. 


40627 (DOE/ER/45048—1) Photoconductivity and emis- 
sion from the impurity excited states in silicon. Progress 
report, December 1, 1983-November 30, 1984. Chandrasek- 
har, H.R. (Missouri Univ., Columbia (USA). Dept. of Phys- 
ics and Astronomy). Jul 1984. Contract AC02-84ER45048. 
13p. NTIS, PC A02/MF A0O1; 1; GPO Dep. Order Number 
DE84015563. 

Portions are illegible in microfiche products. 

A novel approach for investigation of the impurity excited 
states in silicon is undertaken. The impurity excited states are selec- 
tively populated by an in-situ lead salt laser, and simultaneously 
probed by means of photoconductive spectroscopy. We have suc- 
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ceeded in coupling both the laser and the probe radiation to the 
sample via a beam-splitter and light pipe arrangement. The effects 
due to either beams can be monitored by chopping the laser and 
the probe beam at different frequencies and tuning the phase-sensi- 
tive electronics to the appropriate frequency. A careful study of the 
laser tuning characteristics and the beam-splitter response is made. 
High quality samples of different impurities are fabricated. We have 
observed several new and interesting features: photo response that 
is present only when the laser is turned to frequencies which are 
characteristic of the impurity, low frequency photo-response which 
may be related to the formation of positive acceptor centers (A+) 
below 2°K, effects due to resonant interactions between localized 
phonons and the electronic continuum states of the impurity, and 
electric field induced photoconductivity peaks. 


40628 (DP-MS—82-66) Thermodynamic approach to pre- 
diction of the stability of proposed radwaste glasses. Plo- 
dinec, M.J.; Jantzen, C.M.; Wicks, G.G. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 1983. Contract AC09-76SRO00001. 12p. (CONF- 
830451—31). NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE84013955. 

From 85. American Ceramic Society annual meeting; Chica- 
go, IL, USA (25 Apr 1983). 

Assessment of the geologic performance of radwaste glasses 
requires extrapolation of finite tests to very long times. A thermo- 
dynamic approach developed by Paul has been applied to leaching 
of both natural and synthetic glasses. This approach suggests that 
Savannah River waste glass should be as stable toward aqueous att- 
tack as natural basalt. 11 references, 1 figure, 2 tables. 


40629 (EGG—10282-1056) Optical characterization of ra- 
diation-resistant fibers. Smiley, V.N.; Whitcomb, B.M_; 
Peressini, M.A.; Whitaker, D.E.; Flurer, R.L.; Colburn, 
C.W.; Lyons, P.B.; Ogle, J.W.; Looney, L.D. (EG and G, 
Inc., Las Vegas, NV (USA). Energy Measurements Group; 
Los Alamos National Lab., NM (USA)). 1984. Contract 
AC08-83NV 10282. 23p. (CONF-840872—8). NTIS, PC 
A02/MF A011; 1; GPO Dep. Order Number DE84015248. 

From SPIE annual technical symposium; San Diego, CA, 
USA (19 Aug 1984). 

Portions are illegible in microfiche products. 

Various measurements have been made on step-index fibers 
having pure silica cores which are expected to have good radiation 
hardness properties. These measurements include spectral attenu- 
ation, numerical aperture, and bandwidth. Values for the preceding 
quantities are given for several step-index fibers of various diame- 
ters including the following: plastic-clad silica (PCS), OSF-AS, 
Raychem VCS, Dainichi Diaguide and Ensign-Bickford fiber. 
Computer-controlled instrumentation was developed for these 
measurements and is described. 


40630 (EGG-M—12084) HIP glassmaking for high nitro- 
gen compositions in the Y-Si-Al-O-N system. Mittl, J.C.; 
Tallman, R.L.; Kelsey, P.V. Jr.; Jolley, J.G. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1984. Contract ACO07- 
761D01570. 19p. (CONF-840768—3). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84015546. 

From Effects of modes of formation on the structure of glass 
meeting; Nashville, TN, USA (9 Jul 1984). 

Portions are illegible in microfiche products. 

A novel technique for melting high nitrogen glasses in a hot 
isostatic press is described. Melts were prepared in covered boron 
nitride crucibles at 1900°C and 30 ksi Ne. Nitrogen contents, in 
equivalent percent, ranged from 18% to 62% in increments of 11%. 
Fusion analyses revealed no losses of nitrogen from these melts. 
Devitrification and oxidation phenomena were studied by differen- 
tial thermal analysis and by x-ray diffraction of melt samples 
quenched from selected temperatures. The glass structure is tight- 
ened by the substitution of N for O which increased the fracture 
toughness of the oxynitride glass. 
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(IA—1386, pp 105) Structural properties of 
HNOs-graphite intercalation compounds studied by neutron 
diffraction and high energy nuclear photon scattering. Pinto, 
H.; Melamud, M.; Shahal, O.; Moreh, R.; Shaked, H. Jul 
1983. NTIS (US Sales Only), PC A15/MF A0l. Order 
Number T184780540. 

In Research laboratories annual report 1982. 


40632 (IA—1386, pp 115) Lattice mismatch and the 
nature of dissolution in the LPE of Pb-salt compounds. 
Rotter, S. Jul 1983. NTIS (US Sales Only), PC A15/MF 
A01. Order Number T184780540. 

Published in summary form only. 

In Research laboratories annual report 1982. 


40633 (INIS-mf—9006, pp 298) Electron impact induced 
etching of silicon with hy: : comments on the 

nism. Veprek, S. (Zurich Univ. (Switzerland)). 1984. NTIS 
(US Sales Only), PC Ai8/MF AOl. Order Number 
1184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

In the present paper we shall discuss the mechanism of the 
etching, in particular the origin of the anisotropy and selectivity. 
We shall also present data offering the explanation why the elec- 
trons impinging at the anode with a relatively low energy of ap- 
proximately 20 eV can facilitate the etching with a remarkably high 
reaction yield. 


40634 (INIS-mf—9006, pp 278-284) Analysis of reactive- 
ly ion plated hafnium carbide and hafnium nitride films. 
Leitner, K. (Montanistische Hochschule, Leoben (Austria). 
Inst. fuer Physik); Roedhammer, P. (Metallwerk Plansee 
A.G., Reutte/Tyrol (Austria)). 1984. NTIS (US Sales Only), 
PC A18/MF AOl. Order Number T1I84780511. (CONF- 
840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Films of HfC and HfN have been deposited onto molybde- 
num and cemented carbide substrates with the aid of reactive ion 
plating. The microstructure and the composition of these films have 
been analyzed using SEM, XRD and AES. The mechanical proper- 
ties (hardness, bondstrength) of the coatings have also been investi- 
gated. We present the results of these measurements, and discuss 
correlations between deposition parameters and composition. 


40635 (INIS-mf—9006, pp 285-290) Analysis of ion 
plated and implanted titanium nitride films by electron spec- 
Laimer, J.; Stoeri, H.; Braun, P.; Riahi, A.; Vieh- 
boeck, F.P. (Technische Univ., Vienna (Austria). Inst. fuer 
Allgemeine Physik). 1984. NTIS (US Sales Only), PC A18/ 
MF AOl1. Order Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Titanium nitride films of variing compositions were pro- 
duced by reactive ion plating. The composition of the films were 
determined by Auger electron spectroscopy (AES), X-ray photoe- 
lectron spectroscopy (XPS) and electron loss spectroscopy (ELS). 
For comparison nitrogen ions were implanted into pure titanium 
forming titanium nitride about 5 nm thick. The stoichiometric com- 
position could be identified by the plasmon energy measured by 
ELS. 


40636 (INIS-mf—9006, pp 299-304) Comparison of the 
elastic properties of silicon-wafers before and after ion-im- 
plantation. Benes, E.; Hertl, S. (Technische Univ., Vienna 
(Austria). Inst. fuer Allgemeine Physik); Polonin, A.K. 
(Hochschule fuer Radiotechnik, Minsk (USSR)). 1984. 
NTIS (US Sales Only), PC A1l8/MF A0Ol. Order Number 
1184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

The influence of ion-implantation on the elastic properties of 
Si has been determined quantitatively by means of a resonance 
method. The experimental setup as well as first measurements of 
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the increase of Young’s modulus effective in the Si-(1,1,1)-plane in 
dependence on energy and dose of the implanted P-ions are pre- 
sented. 


40637 (INIS-mf—9006, pp 305-310) Investigation of the 
vibration amplitude distributions of plano-convex quartz crys- 
tal resonators. Hertl, S.; Wimmer, L.; Benes, E. (Technische 
Univ., Vienna (Austria). Inst. fuer Allgemeine Physik). 
1984. NTIS (US Sales Only), PC A1l8/MF A0l. Order 
Number TI84780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

A new method has been developed to measure vibration am- 
plitudes of thickness-shear vibrations. The vibration amplitude dis- 
tribution of AT-cut quartz crystals used as thickness monitors has 
been investigated with this method. The measurements of the am- 
plitude distributions are compared with mathematical models. 


40638 (INIS-mf—9006, pp 291-297) Radiation damage in 
glass and apatite and surface analysis of leached high level 
nuclear waste glass. Ritter, W.; Maerk, T.D. (Innsbruck 
Univ. (Austria). Inst. fuer Experimentalphysik); White, W.B. 
(Pennsylvania State Univ., University Park (USA). Materi- 
als Research Lab.). 1984. NTIS (US Sales Only), PC A18/ 
MF AO1. Order Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Absorption spectroscopy and fission track etching microsco- 
py is used for the investigation of radiation damage in natural fluor- 
apatite and sodium silica glass. Extending previous results we have 
studied the annealing of radiation damage in apatite as a function of 
annealing temperature, annealing time, sample orientation and 
sample dimension, yielding new information about the annealing 
mechanism and the respective absorbing defects. In addition, we 
have studied the radiation damage difference between a-decay and 
fission events in sodium silica glass. 


40639 (INIS-SU—222, pp 83-84) Study of migration 
process and point defect interaction during irradiation and 
subsequent annealing of gallium arsenide crystals. Karas’, 
V.L; Kol’chenko, T.I.; Lomako, V.M.; Novoselov, A.M. 
(Belorusskij Gosudarstvennyj Univ., Minsk). 1982. (In Rus- 
sian). NTIS (US Sales Only), PC A06/MF A0Ol1. Order 
Number T184780272. 

In Physics of radiation damage and radiation material sci- 
ence. 


40640 (INIS-SU—222, pp 53-55) Radiation defect influ- 
ence on physical properties of VsSi monocrystals. Kulikaus- 
kas, V.S.; Mikhajlov, I.G.; Pan, V.I.; Smirnov, A.A.; Skri- 
pov, A.V.; Stepanov, A.P.; Shevchenko, A.D.; Ehtingof, 
E.I. (AN Ukrainskoj SSR, Kiev. Inst. Metallofiziki; AN 
SSSR, Sverdlovsk. Inst. Fiziki Metallov; Moskovskij Gosu- 
darstvennyj Univ. (USSR). Nauchno-Issledovatel'’skij Inst. 
Yadernoj Fiziki). 1982. (In Russian). NTIS (US Sales Only), 
PC A06/MF AO1. Order Number T184780272. 

In Physics of radiation damage and radiation material sci- 
ence. 

The influence of fast reactor neutrons of 1 MeV and dose of 
8.6x10'* neutr./cm? and protons of 200 keV and dose of 5.0x10'¢ 
prot./cm? on the magnetic and resistive properties of monocrystal 
VsSi was studied. With the proton channeling methodics of 500 
keV was defined a type of defect structure occuring in VsSi under 
proton irradiation. The obtained experimental results point out to 
the static deformation (<100>) direction) under irradiation of 
close-packed chains in vanadium. It is connected with the presence 
of the antistructural defects. 


40641 (IS-T—1142) Diffusion in zinc sulfide pellets: 
effect of porosity and sintering. Heath, L.S. (Ames Lab., IA 
(USA)). 1 Aug 1984. Contract W-7405-ENG-82. 90p. NTIS, 
PC A05/MF A01; GPO Dep. Order Number DE84016198. 

Thesis. Submitted to Iowa State Univ., Ames. 

Diffusion rates of He in zinc sulfide pellets were measured 
by the dynamic pulse-response technique. The effects of porosity 
and sintering were studied. Tortuosity factors were calculated from 
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the diffusion coefficients and structural properties such as pore and 
grain size distributions and specific surface areas. Unsteady state ex- 
periments were carried out on cylindrical pellets of porosity 42 to 
69%. The effective diffusivity increased with porosity. Pellets sin- 
tered at 900°C for 10 minutes exhibited greater diffusivities relative 
to unsintered pellets of the same porosity. After 20 minutes, the dif- 
fusivities were comparable to those of unsintered pellets. An hour 
of sintering caused a reduction in the diffusion rate. Tortuosities 
evaluated from pore and grain models were compared. The pore 
models, all based on the assumption of cylindrical pores, gave un- 
reasonably high tortuosities. Of the grain models, the most reasona- 
ble values were obtained by assuming the solid was composed of 
spherical grains with an average radius determined by measure- 
ments of specific surface area. For the temperature and times stud- 
ied, sintered pellet tortuosities were consistently higher than unsin- 
tered pellet tortuosities. 


40642 (iS-T—1151) X-ray polarization in highly oriented 
pyrolytic graphite. Murphy, W.J. (Ames Lab., IA (USA)). 1 
Aug 1984. Contract W-7405-ENG-82. 80p. NTIS, PC A05/ 
MF AOl1; 1; GPO Dep. Order Number DE84015573. 

Portions are illegible in microfiche products; Thesis. Submit- 
ted to Iowa State Univ., Ames. 

An accurate method is given to select and verify a wave- 
length with a double monochromator. A new method was devel- 
oped which determines an internal zero for the 1 circle and 
amount dependent zero for the phi circle. Results for the polariza- 
tion effect from the HOPG (002) planes show that they behave like 
a perfect crystal. 


40643 (JAERI-M—83-004) Effect of y-ray irradiation on 
the properties of concrete. Muraoka, Susumu; Murase, Yo- 
shinobu; Yamada, Kiyotsugu. (Japan Atomic Energy Re- 


search Inst., Tokyo). Feb 1983. 42p. (In Japanese). NTIS 
(US Sales Only), PC A03/MF A0Ol1. Order Number 
DE84702113. 


In order to obtain the fundamental data of concretes which 
are used in the construction of storange facilities of HLW, the 
effect of y-ray irradiation on the properties of concretes was evalu- 
ated. After curing in water for about 4 weeks, concretes were 
stored under three different condition; 1) heating with y-ray irradia- 
tion, 2) heating without y-ray irradiation, and 3) controlled at 
20°C, Relative humidity of 90%; for 300, 600, and 1200 hours. 
Then, concretes were tested about the changes of weight, compres- 
sive strength, modulus of elasticity, Poisson’s ratio, dimension and 
carbonation depth. Heating temperature were 100, 160 and 190°C. 
Consequently, it was concluded that the effect of y-ray irradiation 
within the range of 1.0 x 10°R on the properties of concrete was 
uncertain, and that the effect of heating was more distinguished 
than ‘y-ray irradiation effect. 


40644 (JINR—14-83-422) X-ray and neutron small angle 
scattering by polyelectrolyte solutions. Glavata, D.; Kun- 
chenko, A.B.; Ostanevich, Yu.M.; Pleshtil, J. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Neutron Phys- 
ics). 1983. 10p. (in Russian). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84702198. 

Different structure models of linear polyelectrolytes (cylin- 
drical, isotropic, two-state three-Oimensional) are discussed on the 
base of small-angle scattering data. There exist serious objections 
against the 2-state 3-dimensional model. However, the commonly 
used methods of interpretation of polyelectrolyte scattering data do 
not allow one to decide conclusively in favor of one of the rest two 
models. A more rigorous procedure for the determination of dis- 
tence between polyions, which is based on the combination of x-ray 
and neutron small-angle scattering data and takes into account the 
form factor of hydrated polyion is proposed. Inter-polyion distances 
for poly (methacrylic acid) neutralized by NaQD have been deter- 
mined as a function of degree of neutralization. Experimental D 
values are about 50% higher than theoretical value Dsub(th) for 
completely extended chain. 
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40645 (JINR—R-14-83-80) Structure damage of GaP 
monocrystals induced by heavy ions. Asherov, K.; Otto, G.; 
Bugrov, V.N.; Karamyan, S.A.; Mashkarov, Yu.G. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Reactions). 1983. 7p. (In Russian). NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number DE84702197. 

GaP crystals were irradiated with 1H, ‘He, ?°Ne, 7*Ne, **P, 
“Ar ions at the energy interval from 0.3 up to 8 MeV/nucleon and 
the dose density from 10** up to 10* cm™2. Their damage at the 
irradiation was controlled using the blocking effect for ion elastic 
scattering. Damaged monocrystalline samples are analysed by one 
Kossel effect on the proton beam and the increase of the interplane 
distance in the crystal lattice is determined as a function of the dose 
density. On the base of the measured values a correlation is found 
between the ion damage action on the single crystal and the nuclear 
stopping power of the ion in the medium. 


40646 (LA-UR—84-541) Ceramic-ceramic seals by micro- 
wave heating. Meek, T.T.; Blake, R.D. (Los Alamos Nation- 
al Lab., NM (USA)). 1984. Contract W-7405-ENG-36. 15p. 
(CONF-840944—1). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
Order Number DE84007486. 

From 14. European microwave conference; Liege, Belgium 
(10 Sep 1984). 

Portions are illegible in microfiche products. 

Several conclusions may be drawn from this work. First, less 
energy is required to form a glass-ceramic seal by microwave heat- 
ing than by conventional heating. Second, less time is required to 
form the seal by microwave heating, and third, the seal composi- 
tion is different, and the bonding is different. The micostructure of 
the seal formed by microwave heating reflects extensive diffusion 
of the glass constitients throughout the alumina substrate; and alu- 
mina throughout the seal glassy matrix. Fourth, higher heating rates 
are possible with microwave heating than with conventional heat- 
ing. Last, the energy is coupled differently to the reactants using 
microwave heating, and thus the reaction kinetics may be different, 
as indicated by the vastly different microstructures obtained. 


40647 (NBSIR—84-3000, pp 357-364) Mechanical prop- 
erties of concrete mortar at low Arvidson, 
J.M.; Sparks, L.L.; Steketee, E. May 1984. NTIS, PC A18/ 
MF AOl1. Order Number DE84013487. 

In Materials studies for magnetic fusion energy applications 
at low temperatures. VII. 

This report includes test results conducted at ambient (295 
K), dry-ice and alcohol (195 K), liquid nitrogen (76 K), and liquid 
helium (4 K) temperatures. The compressive properties reported 
are Young’s modulus, yield (at 0.2% offset) and maximum 
strengths, and elongation (elastic and plastic). Test specimens (5.1 
cm diameter x 10.2 cm) were instrumented with a specially de- 
signed, diametrically opposed, cryogenic strain-gaged extensometer 
that minimizes possible errors due to specimen bending during the 
test. 


40648 (NBSIR—84-3000, pp 365- 396) Tensile, compres- 
sive, and shear properties of a 64-kg/m* foam at 
low temperatures. Arvidson, J.M.; Sparks, L.L.; Guobang, 
C. May 1984. NTIS, PC A18/MF AOl. Order Number 
DE84013487. 

In Materials studies for magnetic fusion energy applications 
at low temperatures. VII. 

Polyurethane foam, having a density of 64 kg/m‘, was tested 
at 295, 111, 76 and 4 K. The material properties reported are 
Young’s modulus, proportional limit, yield strength (at 0.2% offset), 
tensile, shear, and compressive strengths, and elongation (elastic 
and plastic). To perform these tests, a unique apparatus was devel- 
oped. This apparatus permits tension, compression and shear testing 
of materials at any temperature ranging from 295 to 1.8 K. Strain is 
measured with a concentric, overlapping-cylinder capacitance ex- 
tensometer that is highly sensitive and linear in output. 


40649 (NBSIR—84-3000, pp 397-424) Tensile, ot ae 
sive, and shear properties of a 96-kg/m* polyurethane 

low temperatures. Arvidson, J.M.; Bell, R.S.; Sparks, LL; 
Guobang, C. May 1984. NTIS, PC A18/MF M01. Order 
Number DE84013487. 
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In Material ties for ic fusion energy applicati 


temperatures. VII. 

Polyurethane foam, having a density of 96 kg/m*, was tested 
at 295, 111, 76 and 4 K. The material properties reported are 
Young’s modulus, proportional limit, yield strength (at 0.2% offset), 
tensile, shear, and compressive strengths, and elongation (elastic 
and plastic). The test apparatus permits tension, compression, and 
shear testing of materials at any temperature ranging from 295 to 
1.8 K. Strain is measured with a concentric, overlapping-cylinder, 
capacitance extensometer that is highly sensitive and linear in 
output. The extent of linearity was in excess of 2.5 cm for the cyl- 
inder geometry chosen, and the signal noise level was only 10-* 
cm/cm. 


at low 


40650 eS IRMA dialog information 
system. Data representation. Rudkevich, A.V.; Markov, 
Yu.V.; Temnoeva, T.A. (Nauchno-Issledovatel'skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (USSR)). 1983. 19p. 
(In Russian). NTIS oa a Only), PC A02/MF AOl1. 
Order Number DE84702 

Give naaeaseiieinartanaceaiaiteiaiiiaiaiiinee a 
on radiation materials science intended for formalized and non-for- 
malized factographic information storage, processing and output is 
described. The data are represented by the semantic network which 
is based on facts and output rules. The facts are specified in declar- 
ative representation by means of relational data base and procedur- 
ally on the base of library modules. The described data representa- 
tion permits to specify the model of subject area with different de- 
tailing degree. On the model base a deductive conclusion and 
search for reponses to sufficiently broad range of inquiries are per- 
formed. The first version of the system is realized at the BESM-6 
computer. 


40651 (NITAR—32(597)) Technique and device for in-pile 
study of powder material thermal conductivity. Makhin, V.M. 
(Nauchno-Issledovatel’skij Inst. Atomnykh Reaktorov, Di- 
mitrovgrad (USSR)). 1983. 17p. (in Russian). NTIS (US 
Sales Only), PC A02/MF AO0Ol. Order Number 
DE84702130. 

Described are the method and the device intended for in-re- 
actor study of powder materials. Thermal conductivity measure- 
ment of specimens before, during and after irradiation using the 
single method and device is the basic principle of the methodical 
approach used. This enables the irradiation effects on the kinetics of 
the material thermal conductivity changes during in-reactor tests to 
be revealed. The performance of the method and the device has 
been confirmed by calculations and experiments. 


40652 (OEFZS—4258) Conservation of diverse old 
wooden objects by impregnation and radiation curing. 
Schaudy, R.; Slais, E.; Eibner, C. (Oesterreichisches Fors- 
chungszentrum trum Seibersdorf G.m.b.H.). Dec 1983. 18p. (in 
German). (CH—326/83). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84702114. 

The conservation by impregnation with radiation-curable im- 
pregnating agents and subsequent curing with gamma radiation of 
an medieval wooden window-frame, several gold-coated frame 
fragments, a primitive flail and a poppy mallet as well as fragments 
of a painted mail-box and of a border is described and the results 
are discussed. The process is especially suited for the consolidation 
of heavily decayed porous objects, e.g. archaeologic findings. 


40653 a wrote and theoretical study 


of condensation in vapors. Quarterly report 
No. 1, 5 February-14 May 1984. Wilemsti, G.; Frish, M.B. 
(Physical Sciences, Inc., Andover, MA (USA)). Jul 1984. 
Contract AC02-84ER 13154. 17p. NTIS, PC A02/MF A011; 
GPO Dep. Order Number DE84015610. 

This report covers work performed during the first quarter 
of a multi-year program to study condensation in multi-component 
vapors. Design of the supersonic flow/laser light scattering experi- 
ment is discussed. Calculations of nucleation onset conditions were 
performed for the water-methanol and water-ethanol systems using 
our new revised classical theory of binary nucleation. The calcula- 
tions agree well with experimental diffusion cloud chamber results 
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and differ significantly from standard classical theory results at high 
water concentrations. 


40654 ec . . Oden ME sae ar rf 
phase chemistry in CVD. Ho, trin, reilan 
W.G. (Sandia National Labs., Albuquerque, NM (USA)). 
1984. Contract AC04-76DP00789. 14p. (CONF-840761—1). 
NTIS, PC A02/MF A011; 1; GPO Dep. Order Number 
DE84014959. 

From International conference on laser processing and diag- 
nostics applications in electronic materials; Linz, Austria (15 Jul 
1984 

. Portions are illegible in microfiche products. 

Experimental studies of CVD utilizing laser-diagnostic tech- 
niques are closely coordinated with theoretical modelling. Laser- 
Raman spectroscopy, laser velocimetry and laser-excited fluores- 
cence techniques are used to probe the gas phase. The model care- 
fully treats the coupled fluid dynamics and gas-phase chemistry of 
silane CVD. Deposition rates predicted by the model agree with 
data from the literature. The presence of Sie was predicted by the 
model and observed with laser-excited fluorescence. The results in- 
dicate that gas-phase chemical kinetics and reactive intermediate 
species are important in silane CVD. 


40655 (SAND—84-0774C) Structural evolution during the 
gel to glass conversion. Brinker, C.J.; Roth, E.P.; Scherer, 
G.W.; Tallant, D.R. (Sandia National Labs., Albuquerque, 
NM (USA); Corning Glass Works, NY (USA)). Jul 1984. 
Contract AC04-76DP00789. 30p. (CONF-840768—1). 
NTIS, PC A03/MF AOl1; 1; GPO Dep. Order Number 
DE84014954. 

From Effects of modes of formation on the structure of glass 
meeting; Nashville, TN, USA (9 Jul 1984). 

-ortions are illegible i in microfiche products. 

We have used differential scanning calorimetry (DSC) to 
quantitatively measure enthalpic changes which accompany gel 
densification and have related these changes to the evolving gel 
structure using Raman spectroscopy, gas adsorption, and thermal 
analysis. We show that the network structure, which results princi- 
pally from skeletal dehydration during gel densification, is consider- 
ably different from the melt-glass structure. A dramatic reduction 
in the glass transition temperature and the formation of metastable 
M-O-M bonds as a product of condensation reactions are examples 
of these differences. Despite the complex manner in which the gel 
evolves toward a glass, once the gel has been densified and heated 
above T/sub g/, its structure and properties, e.g. viscosity and dis- 
tribution of relaxation times, become indistinguishable from those of 
the conventionally melted glass. 


40656 (SAND—84-1640C) Evidence for pairing of im- 
planted nitrogen in silicon. Stein, H.J. (Sandia National 


Labs., Albuquerque, NM (USA)). 1984. Contract AC04- 
76DP00789. 8p. (CONF-840878—1). NTIS, PC A02/MF 
AO0l; 1; GPO Dep. Order Number DE84015622. 

From Defects in semiconductors conference; Coronado, CA, 
USA (13 Aug 1984). 

Portions are illegible in microfiche products. 

Local modes produced by implanted nitrogen isotopes (7*N, 
15N) and combination of isotopes in Si have been investigated by 
infrared absorption. Frequencies for two prominent absorption 
bands in “*N implanted Si are the same as those reported for Si 
doped with N in the melt, and isotopic substitution confirms assign- 
ment of the bands to Si-N vibrations. Absorption bands appear at 
intermediate frequencies when ‘*N and ‘*N are combined by se- 
quential implantations. By analogy to B-B pairs and B isotope ef- 
fects in Si, the two major absorption bands in N-implanted Si are 
attributed to vibrations along and transverse to distorted substitu- 
tional N-N pair axes. 


40657 (UM-P—82/42) Wavelength dependent measure- 
ment of extinction in an extended-face crystal of zinc sele- 
nide. Stevenson, A.W.; Barnea, Z. (Melbourne Univ., Park- 
ville (Australia). School of Physics). 1982. 35p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE84701960. 

The effect of extinction on Bijvoet ratios is demonstrated. It 
is suggested that an observed anomaly in the wavelength depend- 
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ence of ZnSe Bijvoet ratios is due to the Borrmann effect. It is 
shown that wavelength dependent studies of extinction may be used 
to obtain extinction parameters from relative intensity measure- 
ments without resorting to a refined scale factor. 


40658 (UM-P—82/51) Extinction in an extended-face 
crystal of zinc selenide. Stevenson, A.W.; Barnea, Z. (Mel- 
bourne Univ., Parkville (Australia). School of Physics). 
1982. 19p. NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE84701961. 

X-ray intensity measurements from an extended-face single 
crystal of cubic zinc selenide obtained by McIntyre, Moss and 
Barnea (1980) have been re-analysed with a view to explaining the 
unresolved discrepancies between theory and experiment present in 
the original analysis of the most severely extinguished reflections. 
The results are shown to complement the recent findings of a 
wavelength dependent study using the same crystal specimen and 
foreshadow the need to allow for the presence of the Borrmann 
effect. 


40659 Effect of pressure and oxygen defects in divalent 
Chevrel-phase superconductors. Capone II, D.W.; Guertin, 
R.P.; Foner, S.; Hinks, D.G.; Li, H.C. (Tufts University, 
Medford, Massachusetts 02155). Physical Review [Section] B: 
Condensed Matter; 29: No. 11, 6375-6377(1 Jun 1984). 

The pressure dependence of the superconducting transition 
temperature T/sub c/ is measured for several samples each of the 
divalent Chevrel-phase systems SnMoe¢Ss, PbMo¢Ss, and EuMoeSs. 
The pressure dependence of T/sub c/ scales with T/sub c/ and 
each system has the same scale factor. The data are discussed in 
terms of oxygen defects systematically introduced into each system 
and in terms of the lattice constants. Oxygen defects inadvertently 
introduced into Chevrel-phase superconducting systems may ac- 
count for the wide variation of T/sub c/ quoted in the literature. 


40660 (DP-tr—70) Results from in-pile investigations of 
electro-physical properties of piezoceramic materials. Mar- 
kina, N.V.; Samsonov, B.V.; Sarksyan, V.V.; Nikulina, V.P.; 
Pozdnyakov, N.N.; Vukolov, A.N.; Dunaevskiy, V.P. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA); 
Nauchno-Issledovatel’skij Inst. Atomnykh Reaktorov, Dimi- 
trovgrad (USSR); Nauchno-Issledovatel’skij Inst. Atomnykh 
Reaktorov, Dimitrovgrad (USSR)). 1984. Contract AC09- 
76SR00001. Translated from NIIAR-P-20(354), 1978, pp 1- 
27. 27p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. Order 
Number DE84015727. 

Portions are illegible in microfiche products. 

The study of the radiation resistance of piezoceramic materi- 
als involves the measurement of the electric output signal and of 
the dielectric parameters: the insulation resistance, capacity and the 
tangent of the dielectric loss angle. Results of the investigations of 
the piezoceramic lead zirconate-titanate system (TsTS-19, TsTs- 
83G, TsTS-20/80 and TsTS-B) are examined, and the detailed char- 
acteristics of all compositions and the analysis of the out-of-pile in- 
vestigations are presented in this paper. The laboratory investiga- 
tions showed the highest stability of all parameters in the piezocera- 
mics TsTS-B and TsTS-20/80. The in-pile experiments were carried 
out in a vertical canal of the reactor SM-2 with fast neutron flow 
of ca. 2x10 to 1.6x10° cm~2. The character of the change in the 
dielectric properties is the same for all compositions. The change in 
the output signal is characterized by a general tendency to de- 
crease. 


40661 Preliminary investigation of the pressure and elec- 
tric field dependence of the incommensurate phase of NaNO»: 
neutron scattering and dielectric measurements. Qiu, S.L.; 

Cummins, H.Z.; Shapiro, S.M.; Steiner, J.C. (City Coll., 

New York, NY). Ferroelectrics; 52: 181- 192(1983). Contract 
AC02-76CH00016. 

Preliminary results of neutron scattering and dielectric meas- 
urements on NaNO: are reported. The dielectric data reveal that 
the width T/sub N/ - T/sub C/ of the incommensurate phase de- 
creases with increasing hydrostatic pressure up to 1000 psi and then 
increases. T/sub N/ - T/sub C/ and the amplitude of the incom- 
mensurate modulation both decrease with increasing electric field 
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E/sub b/ while the modulation wavevector is insensitive to E/sub 


40 CHEMISTRY 


40662 (DOE/ER/10938—3) Hierarchical procedure for 
flowsheet, control system, and retrofit design for chemical 
processes. Douglas, J.M.; Malone, M.F. (Massachusetts 
Univ., Amherst (USA)). 31 Jul 1984. Contract AC02- 
81ER10938. 7ip. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
Order Number DE84016156. 

Portions are illegible in microfiche products. 

Progress in the short-cut analysis of energy integrated chem- 
ical process flowsheets is summarized. It has been found that the 
optimal selection of process flows, in addition to the energy recov- 
ery, can result in a substantial reduction of the total processing 
costs. The operability and retrofit analysis of the most attractive al- 
ternatives for several cases is underway. New results for the energy 
integration of distillation columns are presented which indicate that 
a simple expression for the total entropy of separation for ideal mix- 
tures can be used in the network analysis. In addition to the energy 
integration analysis, we have found several new complex column 
alternatives, which are potentially attractive when the coupling to 
the rest of the process flow sheet is considered. We summarize 
short-cut design methods for these types of columns, with several 
examples. An algorithm for the synthesis of ideal distillation separa- 
tions is described which includes complex column alternatives and 
energy integration, based on the previous results and on our con- 
tract work for the past three years. A case study, where a sides- 
tream column is integrated into a whole plant design is presented. 
We show how the methodology we have developed can be used to 
quickly evaluate the economic impact and to estimate the design 
variables and the process structures for further computer aided 
design studies. 


40663 (DOE/ER/12055—T1) Energy transfer processes 
in solar energy conversion. Final report . Fayer, M.D. (Stan- 
ford Univ., CA (USA). Dept. of Chemistry). 1984. Contract 
AT03-82ER12055. 4p. NTIS, PC A02/MF A01; GPO Dep. 
Order Number DE84015321. 

The following were studied experimentally and/or theoreti- 
cally: dynamics of energy transport and trapping in two-component 
systems (using rhodamine 6G and malachite green as traps), elec- 
tronic excited state transport among molecules randomly distributed 
in a finite volume, electronic excitation transport in polymer sys- 
tems, and excitation transport in synthetic Zn-chlorophyllide substi- 
tuted hemoglobin. (DLC) 
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40664 (BDX—613-3053) Determination of halogens and 
sulfur in organic compounds and polymers by combustion/ion 
chromatography. Smith, R.E.; Davis, W.R. (Bendix Corp., 
Kansas City, MO (USA)). Aug 1984. Contract AC04- 
76DP00613. 12p. NTIS, PC A02/MF A001; GPO Dep. 
Order Number DE84016186. 

The Schoniger flask combustion technique for sample prepa- 
ration, followed by ion chromatography for determining the ions 
produced, has proven to be a simple, rapid, and accurate analytical 
method. Schoniger flask combustion/ion chromatography also can 
determine with moderate accuracy the fluorine content of organic 
compounds. 


40665 (BDX—613-3109) Ion chromatographic determina- 
tion of gold in plating baths. Quarterly report. Smith, R.E. 
(Bendix Corp., Kansas City, MO (USA)). Aug 1984. Con- 
tract AC04-76DP00613. 7p. NTIS, PC A02/MF A01; GPO 
Dep. Order Number DE84016187. 

A rapid, reproducible method based on ion chromatography 
has been developed for determining the gold content of plating 
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baths. The gold is complexed with cyanide, and the gold cyanide is 
detected by ion chromatography. This procedure has been automat- 
ed so that only 30 min of applied technologist labor are required to 
analyze four baths. The previously used gravimetric procedure re- 
quired 5 h applied labor per sample. Based on the 13 required anal- 
yses each month, the new method generates a time savings of more 
than 60 h a month. 


40666 (CONF-840767—3) EDS round-robin evaluation of 
Type 308 austenitic stainless steel. Vitek, J.M. (Oak Ridge 
National Lab., TN (USA)). 1984. Contract ACO05- 
840R21400. 7p. NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE84014574. 
From Microbeam Analysis Society analytical 
croscopy meeting; Bethlehem, PA, USA (19 Jul 1984). 
Compositional analysis using transmission microsco- 
py and EDS detectors has made significant advances in the last 
decade, with regard to both equipment available and data analysis 
procedures. Concentrations determined using this technique are 
commonly quoted in the literature. However, a large variety of 
hardware and software is presently available and standard proce- 
dures for specimen preparation, data acquisition, and data reduction 
have not been established. Therefore, detailed comparisons of re- 
sults from different sources may not be very accurate. Purpose of 
this investigation was to evaluate the variations that may exist in 
compositional evaluations that are performed by different investiga- 
tors using different equipment. A round-robin analysis of identical 
specimens was initiated and the results are reported. 


electron mi- 


40667 (CONF-8409103—2) Application of positron anni- 
hilation in materials science. Siegel, R.W.; Fluss, M.J.; 
Smedskjaer, L.C. (Argonne National Lab., IL (USA)). May 
1984. Contract W-31-109-ENG-38. 22p. NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84014733. 

From 5. Riso international symposium on metallurgy and 
materials science; Riso, Denmark (1 1984). 

Portions are illegible in microfiche products. 

Owing to the ability of the positron to annihilate from a va- 
riety of defect-trapped states, positron annihilation spectroscopy 
(PAS) has been applied increasingly to the characterization and 
study of defects in materials in recent years. In metals particularly, 
it has been demonstrated that PAS can yield defect-specific infor- 
mation which, by itself or in conjunction with more traditional ex- 
perimental techniques, has already made a significant impact upon 
the determination of atomic-defect properties and the monitoring 
and characterization of vacancy-like microstructure development, 
as occurs during post-irradiation annealing. The applications of 
PAS are now actively expanding to the study of more complex 
defect-related phenomena in irradiated or deformed metals and 
alloys, phase transformations and structural disorder, surfaces and 
near-surface defect characterization. A number of these applications 
in materials science are reviewed and discussed with respect to 
profitable future directions. 


40668 (CSIR-K—63) Laboratory manual for the determi- 
nation of metals in water and wastewater by atomic absorp- 
tion spectrophotometry. Smith, R. (Council for Scientific and 
Industrial Research, Pretoria (South Africa). National Inst. 
for Water Research). 1983. 35p. NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE84702322. 

This guide presents, in addition to a brief discussion of the 
basic principles and practical aspects of atomic absorption spectro- 
photometry, a scheme of analysis for the determination of 19 metals 
in water and wastewater, 16 by flame atomic absorption and 3 by 
vapour generation techniques. Simplicity, speed and accuracy were 
the main criteria considered in the selection of the various methods. 


40669 (DGMK—241-02) Investigations to extend the mo- 
lecular weight range of gas chromatography to assist the anal- 
ysis of high boiling hydrocarbon mixtures. Pt. 2. (Deutsche 
Gesellschaft fuer Mineraloelwissenschaft und Kohlechemie 
e.V., Hamburg (Germany, F.R.)). Aug 1982. 130p. (in 
German). Deutsche Gesellschaft fuer Mineraloelwissens- 
chaft und Kohlechemie e.V., Hamburg (Germany, F.R.). 
With 47 figs., 26 tabs., 56 refs. 
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The research project is concerned with the construction of a 
gas chromatograph capable of working under both normal and re- 
duced pressure. In addition to systematic investigations of test com- 
pounds, the applicability of vacuum gas chromatography for rapid 
analyses of high boiling mixtures is also demonstrated. 


40670 (DOE/ER/13024—T1) Thermodynamic study of 
CO.-organic compound interaction at high pressures and tem- 
peratures. Progress report, 15 September 1982-30 June 1984. 
Izatt, R.M.; Christensen, J.J. (Brigham Young Univ., Provo, 
UT (USA)). 25 Jul 1984. Contract AC02-82ER13024. 13p. 
NTIS, PC A02/MF A0l; GPO Dep. Order Number 
DE84015777. 

The project is intended to understand the energetics of reac- 
tions which occur when fluids interact in their supercritical and 
near-supercritical states. Heat of mixing (H/sup E/) and heat capac- 
ity (C/sub p/) data are obtained for selected binary and ternary 
fluid mixtures using a calorimetric procedure. Calorimeters have 
been constructed. These data are used in the evaluation of thermo- 
dynamic models based on equations of state which have been modi- 
fied using appropriate scaling factors. Of particular interest has 
been the successful modeling of binary systems where the critical 
temperatures of the two components lie close together, in one case 
(Freon 12 + propane) 15°K apart, and the critical pressures are 
nearly identical. The modeling was accomplished using H/sup E/ 
data obtained at temperatures up to 573°K and pressures to 12.7 
MPa for binary CO2-X systems where X = decane, hexane, pen- 
tane, ethane, toluene, cyclohexane, or pyridine. In addition, several 
binary Freon-X mixtures have been investigated where X = 2,3- 
dimethylbutane, N,N-dimethylacetamide, propane or ethane. 


40671 (DOE/PC/30209—T8, pp 3-29) Size exclusion 
chromatography: application to analysis of coal liquids. 1984. 
NTIS, PC A03/MF AO1. Order Number DE84014512. 

In Solvent tailoring in coal liquefaction. Quarterly report, 
April-June 1984. 

Size exclusion chromatography is reviewed for its possibili- 
ties in the study of coal liquids. Column packings, detectors, sol- 
vents, and calibration are emphasized. A literature survey of the ap- 
plications to coal-derived products is included. (LTN) 


40672 (EGG-M—16084) Delayed neutron method for 
measurement of fissile/fertile content of samples ranging from 
environmental to irradiated fuel. Proctor, A.E.; Harker, 
Y.D.; Akers, D.W.; Mandler, J.W. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 1984. Contract AC07-761D01570. 11p. 
(CONF-840734—19). NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. Order Number DE84015543. 

From 25. annual meeting of the Institute of Nuclear Materi- 
als Management; Columbus, OH, USA (15 Jul 1984). 

Portions are illegible in microfiche products. 

A delayed-neutron assay method is described which is capa- 
ble of accurately determining the 7°U and 7*U contents of a wide 
range of materials. The method consists of irradiation in the Cou- 
pled Fast Reactivity Measurement Facility (CFRMF) at the Idaho 
National Engineering Laboratory (INEL), one position in the ther- 
mal driver area for 7*°U assay, and a fast neutron flux position for 
38. After irradiation, delayed neutron counting is used to measure 
the uranium content of the sample. By utilizing fast and thermal 
neutron irradiation and counting cycles, the samples 7**U and 75U 
contents are determined. Minimal sample preparation and handling 
are required to obtain accurate results. The method has been used 
successfully on a wide range of samples, including environmental 
(soil) samples, irradiated and unirradiated fuel, and debris from the 
Three Mile Island Unit II Reactor core. Measurement precision of 
up to 0.5% can be achieved; sensitivity for low level samples is 9 
counts min™' nanogram™ for *°U and 0.02 counts min™: nano- 
gram™' for *°*U. The fissile and/or fertile contents of samples con- 
taining 7°U, *°Pu, Pu, 7°7Np, or °*Th could be determined by 
the same method. Data from representative samples are presented 
to illustrate the usefulness of these techniques. 
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40673 (AE—3664/13) Separation of transplutonium ele- 
ments with organic phosphorus solid extractants on chloro- 
methylated styrene. Dedov, V.B.; Trukhlyaev, P.S.; Kalini- 
chenko, B.S.; Shvetsov, I.K.; Bebikh, G.F.; Nasonovskij, 
L.S.; Godovannaya, L.D.; Troitskaya, L.M. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1982. 20p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702656. 

The method of preparation of TBP and HDEHP solid ex- 
tractants on a matrix of chloromethylated styrene has been consid- 
ered. The paper presents an analysis of solid extractants composi- 
tion; capacitive characteristics as to rare earths and sodium; extrac- 
tion properties as to curium and californium; separation of plutoni- 
um, curium, and californium on columns; and estimation of solid ex- 
tractant matrix retentivity. 


40674 (INDC(NDS)—151/L, pp 197-199) Silicon and 
aluminium determination in geological samples by 14 MeV 
neutron activation based on simple equipment. Divos, F-.; 
Kontra, G.; Petoe, G. (Kossuth Lajos Tudomanyegyetem, 
Debrecen (Hungary). Kiserleti Fizikai Intezet). Jan 1984. 
NTIS (US Sales Only), PC A1l6/MF AO1. Order Number 
1184780543. (CONF-8311142—). 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

An internal comparator method was developed to determine 
silicon and aluminium contents in geological samples by 14 MeV 
neutron activation. This method is particularly suitable for modest- 
ly equipped developing neutron generator laboratories. In the 
present work vanadium was chosen as the comparator element 
mixed into the powdered samples. The reproducibility of this 
method was good despite the cylindrical tubes of pneumatic trans- 
fer system in which the sample positioning at the irradiations and 
detection positions is random. The standard samples were prepared 
from pure chemical compounds. Using this method international 
rock standards were analysed. The results obtained agreed within 
2% with those obtained by other methods. The detection limits for 
the present method have been determined under realistic back- 
ground conditions. These are 2.4 mg for Al and 0.3 mg for Si at a 
neutron flux of 10° cm~?s~? for 5 min irradiation time, 5 min meas- 
uring time using a 20 cm*® Ge/Li/detector and allowing +-10% 
statistical error. These limits of detection are higher than the pub- 
lished values based on theoretical calculations only. A catalogue of 
14 MeV neutron produced gamma spectra of possible comparator 
elements would be useful to extend the internal comparator method 
for determination of other elements. 


40675 (INDC(NDS)—151/L, pp 333-336) Sensitivity 
evaluation for on-stream elemental analysis using neutron and 
photoactivation techniques. Ivanov, I.N.; Zakharov, E.A.; 
Kasatkin, V.A.; Kartashev, E.R.; Mashinin, V.A.; Feoktis- 
tov, Yu.V.; Tchulkin, V.L. (Vsesoyuznyj Nauchno- 
Issledovatel’skij Inst. Radiatsionnoj Tekhniki, Moscow 
(USSR)). Jan 1984. NTIS (US Sales Only), PC A16/MF 
AO1. Order Number T1I84780543. (CONF-8311142—). 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

The paper discusses the data of calculations of neutron and 
photonactivation effects of moving substances, in particular, bulk 
materials moving on a conveyor belt and solution streams. The cal- 
culated data on minimum detectable concentrations of the various 
elements are given. The calculation data satisfactorily agree with 
the experimental data obtained as a result of on-stream neutron acti- 
vation analysis of solutions containing indium, selenium, aluminium, 
fluorine and also bulk materials containing aluminium and silicon. 
The opportunity of applying the bremsstrahlung generated by the 
electron accelerator for photon activation analysis and sorting gold- 
bearing ores on the conveyor belt has been analysed. 
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40676 (INDC(NDS)—151/L, pp 343) Bulk-media assay 
using nuclear techniques in Portugal. Carvalho, F.G. (Insti- 
tute of Energy, LNETI, Sacavem (Portugal)). Jan 1984. 
NTIS (US Sales Only), PC A1l6/MF A01. Order Number 
1184780543. (CONF-8311142—). 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 


40677 (INIS-BR—130) Determination of the uranium 
content in phosphate fertilizers by the fission track registra- 
tion technique. Rocha, A.C.S. da. (Instituto Militar de En- 
genharia, Rio de Janeiro (Brazil)). Jan 1983. 151p. (In Por- 
tuguese). NTIS (US Sales Only), PC A08/MF A01. Order 
Number DE84780523. 

The application of fission track registration technique 
(SSNTD) to determine the uranium contents in phosphate fertilizers 
is dealt with. Samples were prepared by the wet method and the 
detector used was Makrofol Kg 10um thick. The determination of 
uranium in phosphate fertilizer industry is of considerable interest 
in environmental control. The roots of vegetables tend to absorb 
and accumulate uranium from soil and so the human body could be 
contaminated. The phosphate fertilizers were originated from the 
phosphate-rich apatite deposits located in the high naturally radio- 
active areas of Araxa and Tapira in the state of Minas Gerais, 
Brazil. The results obtained ranged from 11.1 to 100ppm of urani- 
um with a total error from 8.2 to 15.7%. The thorium contributions 
to the total track counting were discounted, though the actual con- 
centrations of thorium in the samples were not determined. 
(Author). 


40678 (INIS-mf—8981, pp vp) Study of *°Pb and *°Po 
distributions in environmental samples by CR-39 track detec- 
tor. No. E/11. Hunyadi, I.; Somogyi, G.; Szi S. 1983. 
NTIS (US Sales Only), PC ‘A04/MF AO. Order Number 
DE84780475. (CONF-830969—). 

From 12. international conference on solid state nuclear 
track detectors; Acapulco, Mexico (4 Sep 1983). 

Activity concentration distributions of long-lived alpha-emit- 
ters in aerosol samples are analysed by high-resolution autoradio- 
graphy in CR-39. A study of the alpha-activity attached to aerosols 
of different particulate sizes separated by a cascade impactor is also 
performed. It is found that in the majority of samples, the alpha- 
activity can be dominantly related to the presence of 7°Po pro- 
duced by its beta-active precursor 7!°Pb. Two methods have been 
applied, the analysis of alpha-decay properties by means of autora- 
diographs taken at different post-sampling times, and spectroscopi- 
cal study of individual alpha-tracks and track clusters by a method 
developed by the authors for high-resolution alpha-energy determi- 
nation. In the latter the parameters to be measured are the major 
axis of surface track opening, the diameter of etched out track end, 
the total length measurable on the surface along the projected 


track, and the thickness of layer etched away from the detector sur- 
face. 


40679 (INIS-mf—9015) Instrumental neutron activation 
analysis - a routine method. Bruin, M. de. (Technische 
Hogeschool Delft (Netherlands)). 9 9 Jun 1983. 269p. NTIS 
(US Sales Only), PC A1l2/MF AOl. Order Number 
DE84780500. 

Set of 20 reprints. 

This thesis describes the way in which in IRI instrumental 
neutron activation analysis (INAA) has been developed into an 
automated system for routine analysis. The basis of this work are 20 
publications describing the development of INAA since 1968. 


40680 (iS-T—1082) Investigation My the preparation and 
use of low-capacity anion exchangers in single-column ion 
chromatography. Barron, R.E. (Ames Lab., [A (USA)). Jan 
1984. Contract W-7405-ENG-82. 287p. NTIS, PC Al3/MF 
A01; GPO Dep. Order Number DE84015654. 

Thesis. Submitted to Iowa State Univ., Ames. 

The preparation and uses of strong-base anion exchangers of 
low capacity are reviewed. A new adaptation of known reactions is 
presented for the reproducible preparation of Type I anion ex- 
changers of low capacity and it is explored in some detail. The 
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resins are based on the macroreticular copolymer known as XAD- 
1. It is shown that the same reaction scheme may be used on any 
porous styrene-divinylbenzene copolymer. Procedures are described 
for the preparation of twelve other strong-base resins with various 
structural differences in the ammonium functional 
group. These resins are then evaluated to determine the effect of 
chemical structure on selectivity for a number of common monova- 
lent and divalent anions. It is shown that the structure of the qua- 
ternary ammonium ion has a definite effect on selectivity. It is also 
shown that surface modification can affect selectivity. The implica- 
tions for single-column ion chromatography are discussed and some 
examples are given where a change in the chemical structure of the 
functional group is of practical value in the separation of anions. 
The factors influencing the choice of an eluent acid are outlined 
and it is shown that some acids are better than others on the basis 
on their lack of interaction with the copolymer matrix. 


(JINR—18-82-131) X-ray fluorescence method for 
determination of nickel and cobalt in ferrous laterites. Rubio, 
D.; Ehsteves, Kh.; Brukhertzajfer, Kh. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Reactions). 
1982. 7p. (in Russian). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84702651. 

Submitted to the journal Ind. Lab. 

The X-ray fluorescent simple method for analysis of Ni and 
Co in ferrous laterites with chemical treatment of samples is de- 
scribed. Hydrofluoric acid was used for sample dissolution. Separa- 
tion of Ni and Co from their accompanying elements was mas 
made with cationic exchange resins. For exciting X ray fluores- 
cence of the elements “Ge and ™Cd soUrces were used. The 
system consisting of *°Cd source and of sample holder and the 
source are described. Si(Li) semiconductor detector was used for 
measurements. Sensitivity threshold of 0.0032% for Ni and 
0.0045% for Co are achieved by this method in 3 min measure- 
ments. 


40682 (JINR—18-83-211) Investigation of meteorite 
chemical i by activation analysis with microtron. 
Kolesov, G.M.; Ehrnandes, A. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Reactions). 1983. 
16p. (In Russian). NTIS (US Sales Only), PC A02/MF A01. 
Order Number DE84702652. 

Submitted to the journal Meteoritika. 

Application of bremsstrahlung and photoneutrons from a mi- 
crotron for determining the chemical composition of stone and iron 
meteorites was investigated. Nearly 20 elements have been deter- 
mined mostly by instrumental photon activation analysis, but instru- 
mental thermal neutron activation analysis has been also applied for 
determining several elements in the samples. The optimal irradia- 
tion regimes and both cooling and measuring times were estab- 
lished. Sensitivity and accuracy of the analysis are presented. 
During analysis of the samples different types of interference reac- 
tions were taken into account. The experimental data were in satis- 
factory agreement with the results reported in literature. 


40683 (JINR—E-18-82-909) Determination of fissile ele- 
ments by photofission delayed neutron counting. Vo Dac 
Bang; Tran Dan Nghiep. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Reactions). 1982. 6p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702649. 

Submitted to the journal Radnochem. Radnoanal. Lett. 

The application of a cyclic electron accelerator-microtron 
for photofission delayed neutron activation analysis of U and Th is 
considered. The samples are irradiated by bremsstrahlung y-quan- 
tums of microtron with 20.5 and 18 MeV energy range. A simple 
method for account of the oxygen interference is developed. The 
detection limits are 4X10~? g/g for uranium and 6x10~’ g/g for 
thorium. 


40684 (JINR—E-18-83-200) Application of new standard- 
ization method in activation analysis with registration of soft 

gamma radiation. Vo Dac Bang; Phan Thu Huong. (Joint 
Inst. Toes: tee Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Reactions). 1983. 6p. NTIS (US Sales Only), PC A02/MF 
AO1. Order Weaker DE84702650. 
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Submitted to the journal J. Radioanal. Chem. 

An application of the new standardization method for rapid 
activation mass analysis with the registration of the strongly ab- 
sorbed low-energy gamma radiation is described. This method 
makes it possible to avoid the use of the time-consuming and labori- 
ous method of Internal Standard. 


40685 (JINR—R-12-83-492) Preparation of sources for 
a of mendelevium isotopes (electrolytic precipi- 
tation of mendelevium from a-hydroxyisobutyrate solutions). 
Brukhertzajfer, Kh.; Yussonnua, M.; Krupa, Zh.K.; Kon- 
stantinesku, M.; Konstantinesku, O. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Reactions). 1983. 
4p. (In Russian). NTIS (US Sales Only), PC A02/MF A011. 
Order Number DE84702344. 

Submitted to the journal Radiochimica Acta. 

Conditions for quantitative electrolytic deposition of Mende- 
levium from a-hydroxyisobutyrate solutions on Pt or Ni backing to 
prepare sources for alphaspectrometry are described. 


40686 (LA—10115-MS) Quality assurance for environ- 
mental analytical chemistry, 1983. Gladney, E.S.; Burns, 
C.E.; Perrin, D.R.; Robinson, R.D.; Raybold, N.A. (Los 
Alamos National Lab., NM (USA)). Jul 1984. Contract W- 
7405-ENG-36. 186p. NTIS, PC A09/MF A01; GPO Dep. 
Order Number DE84016045. 

The continuing quality assurance effort by the Environmen- 
tal Surveillance Group is presented. Changes in methodology and 
computing resources that have taken place since the previous 
report in this series are documented. All quality assurance reference 
materials now in use, their certified or consensus concentrations, 
and all analytical chemistry quality assurance measurements made 
by HSE-8 during 1983 are included. 


40687 (MINTEK-M—8) Determination, using solid zir- 
conia electrolytes, of the activities of chromium oxide in fer- 
rochromium alloys and slags at 1650 degrees Celsius. Wellbe- 
loved, D.B.; Finn, C.W.P. (Council for Mineral Technolo- 
gy, Randburg (South Africa)). 15 May 1982. 26p. NTIS (US 
Sales Only), PC A03/MF A0Ol. Order Number 
DE84702006. 

This report describes the development of a method in which 
solid zirconia electrolytes are used in the determination of the ac- 
tivities of chromium and chromium oxide in ferrochromium alloys 
and slags at 1650 degrees Celsius. Problems related to the cracking 
of electrolytes as a result of thermal shock, the dissolution of elec- 
trolytes in slags, and electrical contacts are discussed. Results for 
the iron-chromium system at 1650 degrees Celsius are found to be 
in good agreement with published findings. A limited number of re- 
sults are reported for slag, but these are inconclusive because there 
was contamination from container materials. A ‘gas-phase’ cell is 
described that overcomes most of the problems encountered. 


40688 (MINTEK-M—104) Preparation and analysis of 
reference materials and the provision of recommended values. 
Progress report No. 5. Stoch, H.; Ring, E.J. (Council for 
Mineral Technology, Randburg (South Africa)). 22 Jul 
1983. 49p. NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE84702002. 

This report covers the progress made in the collection of 
reference materials from the inception of the project in 1967 to De- 
cember 1982, and supersedes all the previous reports on this 
project. Comprehensive tables of the materials that have been eval- 
uated are given, together with their recommended and tentative 
values, as well as a separate list of materials collected during the 
period 1979 to 1982. 


40689 (MINTEK-M—111) Determination, by flow-injec- 
tion analysis, of iron, sulphate, silver and cadmium. Jones, 
E.A. (Council for Mineral Technology, Randburg (South 
Africa)). 15 Aug 1983. 32p. NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE84702003. 

This report describes the spectrophotometric determination 
by flow-injection analysis including, where necessary, liquid-liquid 
extraction of iron with 1,10-phenanthroline; of sulphate by its cata- 
lytic effect on the methylthymol blue-zirconium reaction; of silver 
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with bromopyrogallol red and 1,10-phenanthroline; and of cadmium 
with dithizone. Optimum conditions for each system are estab- 
lished, and sensitivities and ranges of determination are given. 


40690 (NITAR—10(575)) Some features of multistep ex- 
traction processes performed under non-equilibrium condi- 
tions. Kasimov, F.D. (Nauchno-Issledovatel’skij Inst. Atom- 
nykh Reaktorov, Dimitrovgrad (USSR)). 1983. 9p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84702324. 

The problems are discussed relating to the choice of the con- 
ditions to perform multistep non-equilibrium processes which are 
realized by the counter-current extraction with one and two sol- 
vents. It has been shown that the non-equilibrium conditions pro- 
vide the higher values in the extraction and purification of compo- 
nents. 


40691 (NITAR—28(593)) Determination of platinum 
metals and americium when analysing these element interme- 
tallic compounds and alloys. Lebedeva, L.S.; Radchenko, 
V.M.; Vasil’ev, V.Ya. (Nauchno-Issledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (USSR)). 1983. 19p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOI. 
Order Number DE84702653. 

Methods of spectrophotometric determination of comparable 
quantities of platinum metals (Pt, Pd, Ir) and americium in hydro- 
chloric acid are developed. It is shown that determination of plati- 
num and palladium can be conducted simultaneously with determi- 
nation of americium using coloration of Pt (4) and Pd (2) chloride 
complexes at the wave length of 456 and 476 nm, respectively. Irid- 
ium has been determined from the absorption band of tetravalent 
iridium at lambda=488 nm. Americium in platinum solution has 
been determined at lambda=812 nm or lambda=503.5 nm, in palla- 
dium solution at lambda=503.5 nm. Americium in iridium solutions 
has been determined from the absorption band at lambda=503.5 nm 
having preliminarily reduced iridium up to trivalent state. 


40692 (NITAR—47(562)) Neutron spectrometric method 
for determination of americium and curium in samples. 
Babich, S.I.; Ivanov, V.M.; Karin, L.V.; Kroshkin, N.I.; Na- 
zarenko, V.I.; Safonov, V.A. (Nauchno-Issledovatel’skij 
Inst. Atomnykh Reaktorov, Dimitrovgrad (USSR)). 1982. 
1lp. (in Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84702654. 

Possibilities of a neutron spectrometric method of non-de- 
structive analysis are studied. The method is based on resonance 
neutron transmission through samples in the 0.1-50 eV energy 
range. The measurements were conducted with a mechanical selec- 
tor employing a magnetic rotor suspension. Samples of americium 
and curium were studied. The quantity of substance contained in 
the samples was determined from the transmission curves with the 
use of the shape method. 


40693 (NIM—2042) Preparation and analysis of minerals 
for use as reference material. report No. 4. Stoch, 
H.; Ring, E. (National Inst. for Metallurgy, Johannesburg 
(South Africa). Mineralogy Div.). 22 Feb 1980. 28p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE84701995. 

This report covers the progress made in the collection of 
reference samples, and describes the completion of the five interla- 
boratory analytical programmes (those on ferrochromium slags, 
fluorspar, ‘mixed’ NIMROC samples, rare earths, and ferromangan- 
ese slags). A comprehensive tabulation of the samples that have 
been evaluated, and a list of the samples that have not been evaluat- 
ed are included. 


40694 (NIM—2052) Investigation of the impurities in 
native gold by neutron-activation analysis. Erasmus, C.S.; 
Sellschop, J.P.F.; Hallbauer, D.K.; Novak, E. (National 
Inst. for Metallurgy, Johannesburg (South Africa)). 30 Apr 
1980. 20p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84701996. 

Instrumental and radiochemical methods of neutron-activa- 
tion analysis, developed for the determination of major, minor, and 
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trace impurities in native gold, are described. The gold was ob- 
tained from Witwatersrand reefs and from deposits in the Barberton 
area. It was extracted by decomposition of the ore in cold hydro- 
fluoric acid. Quantitative results are presented for 14 elements 
found in native gold, and the significance of these elements in rela- 
tion to the distribution of gold is discussed. The results suggest that 
there are geochemical differences in native gold from various reefs 
and deposits. 


40695 (NIM—2053) Study of the measurement, by elec- 
trothermal atomization and atomic-absorption spectrophoto- 
metry, of hydride-forming elements. Robert, R.V.D.; Balaes, 
G. (National Inst. for Metallurgy, Johannesburg (South 
Africa)). 31 Mar 1980. 1lp. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84701997. 

This report describes an investigation of the measurement, 
by atomic-absorption spectrophotometry and electrothermal atom- 
ization, of arsenic, antimony, bismuth, selenium, and tellurium. In- 
strumental parameters and other factors than could affect the preci- 
sion and sensitivity of the method, e.g., the acid medium, were ex- 
amined and optimized. Although the precision and sensitivity were 
satisfactory for all the elements except selenium, considerable inter- 
ference was encountered from many of the associated elements 
likely to be present in typical sample materials. This interference 
could not be compensated for by the method of standard additions 
because the resulting calibrations were non-linear. Some form of 
separation of the hydride-forming elements will therefore have to 
be considered before they can be determined successfully in com- 
plex materials by electrothermal atomization. 


40696 (NIM—2054) Determination, by x-ray spectrome- 
try, of trace amounts of tin in titanium-bearing ores and con- 
centrates and in siliceous materials. Laboratory method No. 
50/51. Jacobs, J.J.; Balaes, A.M.E. (National Inst. for Met- 
allurgy, Johannesburg (South Africa)). 15 May 1980. 9p. 
NTIS (US Sales Only), PC A02/MF A011. Order Number 
DE84702104. 

The method involves the preparation of briquettes, one of 
which consists of the sample material and an inert diluent, the other 
of the sample material and a standard reference material. After the 
briquettes have been analysed, a correction is made for the back- 
ground of the matrix, which is based on the intensity function, 
(peak - background)/background. No calibration graph is required. 
The lower level of detection of the method is 10 p.p.m., and the 
relative standard deviation is 0,1 at a tin concentration of 100 
p-p.m. A computer programme for the off-line processing of inten- 
sity data is listed in an appendix. 


40697 (NIM—2060) Analysis, by atomic-absorption spec- 
trophotometry, of activated charcoal. Balaes, G.; Robert, 
R.V.D. (National Inst. for Metallurgy, Johannesburg (South 
Africa)). 18 Jun 1980. 7p. NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84701998. 

An account is given of the analysis of activated charcoal for 
silver, gold, calcium, cobalt, copper, iron, nickel, silicon, and zinc. 
The method involves fusion of the sample with sodium peroxide, 
leaching of the fused material with acid, and determination of the 
analytes by atomic-absorption spectrophotometry and conventional 
flame atomization. The range of determination varied between 
40ug/g and 20 000 g/g, and the relative standard deviation be- 
tween 0,002 and 0,09. 


40698 (NIM—2062) Reduction by computer of photoplate 

obtained by spark-source mass spectrometry. Pearton, 
D.C.G. (National Inst. for Metallur, urgy; Johannesburg on 
Africa)). 15 Aug 1980. 24p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84701999. 

A computer programme for the processing of mass-spec- 
trometry data obtained from photoplates is described. The pro- 
gramme incorporates a grain-distribution function, saturation trans- 
mission, a slope for the characteristic curve of 1,33, and the use of 
relative sensitivity factors for the calculation of sample concentra- 
tions. It includes a number of novel features, such as point rejection 
and re-introduction, correlation coefficients of the calibration 


curves, and a background correction down to 70 per cent transmis- 
sion. 
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40699 (OEFZS—4254) Mineral analysis of heavy ele- 
ments using K-X-ray excitation by radioisotope sources. 
Progress report, January-November 1983. Donhoffer, D 
(Oesterreichisches Forschungszentrum Seibersdorf 
G.m.b.H.). Dec 1983. 2ip. (A—121/83). NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE84702105. 

Excitation and Measurement of K-X-rays by radioisotope 
sources is proposed for analysis of heavy elements in ores. ‘Tm is 
used as an excitation source, various detectors were tested. The 
method was applied to the analysis of tungsten ore samples. Consid- 
erable improvement of the results was obtained compared against 
measurement of L-X-rays. 


40700 (SAND—84-0471C) Nuclear microprobe analysis 
of wear tracks on ‘‘N-implanted steels. Doyle, B.L.; Foll- 
staedt, D.M.; Picraux, S.T.; Yost, F.G.; Pope, L.E.; Knapp, 
J.A. (Sandia National Labs., Albuquerque, NM (USA)). Jul 
1984. Contract AC04-76DP00789. 16p. (CONF-840760—S). 
NTIS, PC A02/MF A011; GPO Dep. Order Number 
DE84014983. 

From Ion beam modification of materials conference; Ithaca, 
NY, USA (16 Jul 1984). 

Two nuclear microbeam analysis techniques [3.7 MeV (a,p) 
and 6 MeV (a,a)] have been used to determine the local areal den- 
sity of '*N which remains in wear tracks resulting from pin-on-disc 
testing of nitrogen implanted 15-5 PH and 304 stainless steels. The 
microbeam analysis shows that the extent of N migration into the 
15-5 substrate was to depths = 0.5 ym, but perhaps to > 1.0 um in 
304. The as-implanted layer in 15-5 PH contains up to 40 to 45 at. 
% N and consists principally of ~ 2 ym particles of (Fe,Cr),N/sub 
1-x/. When sufficient wear has occurred in 304 to lower the N con- 
tent below 107 N/cm?, an 0 buildup to 2 x 10'7 0/cm? is observed; 
however, the presence of N does not correlate with low 0 levels in 
the wear tracks of 15-5 PH. 


40701 (Zfl-Mitt—66, pp 67-83) Report on the intercom- 
isotope standards limestone 


parison for the KH 2 and polyeth- 
ylene foil PEF 1. Gerstenberger, H.; Herrmann, M. (Akade- 
mie der Wissenschaften der DDR, Leipzig. Zentralinstitut 
fuer Isotopen- und Strahlenforschung). May 1983. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
T184780538. 

In Reports of the Central Institute for Isotopes and Radi- 
ation Research. 

The isotope abundance of °C and '*O of a carbonate was 
measured by an intercomparison in order to create a new working 
standard for the mass spectrometric determination of isotopic vari- 
ations in natural materials. For the same purpose a polyethylene 
was subjected to an intercomparison and the abundance of **C and 
D has been determined. 


40702 Detection system for a gas chromotograph. Hayes, 
J.M.; Small, G.J. (to Dept. of Energy). US Patent 4,432,225. 
21 Feb 1984. Filed date 26 Apr 1982. vp. 

PAT-APPL-371743. 

A method and apparatus are described for the quantitative 
analysis of vaporizable compounds, and in particular of polycyclic 
aromatic hydrocarbons which may be induced to fluoresce. The 
sample to be analyzed is injected into a gas chromatography 
column and is eluted through a narrow orifice into a vacuum cham- 
ber. The free expansion of the eluted sample into the vacuum 
chamber creates a supersonic molecular beam in which the sample 
molecules are cooled to the extent that the excited vibrational and 
rotational levels are substantially depopulated. The cooled mole- 
cules, when induced to fluoresce by laser excitation, give greatly 
simplified spectra suitable for analytical purposes. The laser induced 
fluorimetry provides great selectivity, and the gas chromatograph 
provides quantitative transfer of the sample to the molecular beam. 


(LA-tr—82-9) Plutonium content of fast-neutron- 
reactors fuels by x-ray fluorescence. Lepetit, H. Translated 
from Analusis ; 8: No. 10, 496-498(1980). Contract W-7405- 
ENG-36. 9p. NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE82014232. DE82014232 
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The plutonium content of (U, Pu)O2 mixed oxide sintered 
pellets may be quickly and accurately determined by x-ray fluores- 
cence. This nondestructive technique is unaffected by the density, 
isotopic abundance, and plutonium content. It can be used to check 
batch uniformity with better than 0.2% repeatability, and perfectly 
suited for routine examination of a large number of fuel samples. 


40704 (LA-tr—82-10) Possibilities of plutonium analysis 
by means of x-ray fluorescence with iridium 912 radioactive 
sources. Martinelli, P. Translated from Analusis ; 8: No. 10, 
499-504(1980). Contract W-7405-ENG-36. 15p. NTIS, PC 
A02/MF A01; GPO Dep. Order Number DE82014231. 
DE82014231 

Gamma-ray excitation of the K levels of uranium and pluto- 
nium by means of radioisotopic sources can be applied to the deter- 
mination of plutonium content in nuclear fuel elements or in solu- 
tions. Two apparatus, under construction, have been designed for 
the determination of U or Pu content in solutions contained in po- 
lythenes bottles of 10 ml and of 30 ml capacity. These instruments 
can be adapted to the examination of U/Pu ratio in fuel elements. 
They are equipped with ‘*Ir sources of 20 mCi activity, and with 
a 200 mm? x 8,5 mm Ge/HP) planar detector. 
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REFER ALSO TO CITATION(S) 40586, 40738, 40746 


40705 (AD-A—138175/5) Theoretical studies of metal 
clusters and of chemisorption on metals. Interim technical 
report. Messmer, R.P. (Pennsylvania Univ., Philadelphia 
(USA)). 17 Jan 1984. 28p. (TR—19). NTIS, PC A03/MF 
AOl. 


Prepared in cooperation with General Electric Corporate 
Research and Development, Schenectady, NY. 

The results of different theoretical methods are compared in 
the analysis of three illustrative problems. The methods involved 
are: local density functional (LDF), X alpha, Hartree-Fock, gener- 
alized valence bond (GVB) and configuration interaction (CI). The 
three problems considered are: (1) the bonding of Moz and Cro, (2) 
the photoelectron spectra of CU clusters and (3) the chemisorption 
of Nz on Ni. The comparisons provide new insights both into these 
problems and into the physical content of the methods per se. In 
the case of the comparison of studies on Cu clusters, one is led to 
reinterpret the nature of photoemission from narrow d-bands and its 
relationship to conventional band theory. 


40706 (AD-A—140233/8) Surface chemistry of NiO 
(100). Master’s thesis. Furstenau, R.P. (Air Force Inst. of 
Tech., Wright-Patterson AFB, OH (USA)). 1984. 141p. 
NTIS, PC A07/MF AOl1. 

The hydrogen reduction process of NiO (100) was studied in 
detail using Auger Electron Spectroscopy (AES), X-ray Photoelec- 
tron Spectroscopy (XPS), and Low Energy Electron Diffraction 
(LEED). The data indicate that the reduction process is strongly 
temperature dependent. Although the surface lattice loses oxygen in 
the reduction process, the basic structure of the lattice remains the 
same. A model is proposed which describes the stoichiometric and 
reduced NiO (100) surface layers which gives good correlation 
with the observed data. In addition, the adsorption properties of 
ethylene on stoichiometric and reduced NiO (100) were also stud- 
ied. The data indicate that although the surface of the reduced 
sample is mostly nickel, it does not adopt the adsorption properties 
of pure nickel metal. A model is also proposed which describes 
how the reduced NiO (100) surface accommodates the adsorption 
of ethylene molecules. 


40707 (AD-A—140569/5) Thin film models of SMSI 
(show Strong Metal-Support Interactions) catalysts: Pt on ox- 
idized titanium. Technical report 1 Jan-31 Dec 83. Beltyon, 
D.N.; Sun, Y.M.; White, J.M. (Texas Univ., Austin (USA). 
Dept. of Chemistry). 17 Oct 1983. 29p. (TR—30). NTIS, 
PC A03/MF AO1. 

Thin films of Pt, vapor deposited on an oxidized Ti foil, 
have been utilized as models of high surface area Pt/TiO2 catalysts 
which show Stron Metal-Support Interactions (SMSI). Both fully 
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oxidized (Ti(4+)) and partially reduced (significant amounts of 
Ti(3+)) surfaces were studied. As a function of Pt coverage, the 
development of bulk Pt chemisorption characteristics occurs at sig- 
nificantly lower coverages on the oxidized substrate. In particular, 
at a given Pt coverage there is less chemisorption of both CO and 
H2 on the reduced, a compared to the oxidized, TiO2 and the de- 
sorption spectra peak at lower temperatures. No evidence for sig- 
nificant differences in the chemical state of the Pt is found by XPS 
and AES. We propose a model, consistent with earlier work on 
high surface area Pt/TiO2 catalysts, in which the morphology of 
the Pt on the reduced catalysts is significantly flatter (dominated by 
(111) terraces) and is slightly modified electronically, as compared 
to the oxidized sample. 


40708 (AD-A—141230/3) Theoretical study of the radi- 

ative and kinetic properties of selected metal oxides and air 

molecules. Technical report. Michels, H.H.; Hobbs, R.H. 

(United Technologies Research Center, East Hartford, CT 

ae Jul 1983. 91ip. CUTRC—926050). NTIS, PC A05/ 
AOl. 


A theoretical research program directed toward the study of 
the energetics and LWIR radiative properties of selected uranium/ 
oxygen band systems has been undertaken. Included in this research 
program were the investigation of the strongest electronic and vi- 
brational bands in the LWIR region for the species UO, UO(+ 1), 
UO2, UO2(+1), and UO2(+2). The program for accomplishing 
this research effort was formulated into three separate tasks: a) 
adaption of our electronic structure codes to the DNA CYBER 76 
System, b) calculation of pertinent electronic wavefunctions and en- 
ergies, as function of internuclear separation and within a relativis- 
tic framework, for selected species of the uranium/oxygen system 
which may be important in the LWIR region, and c) calculation of 
electronic transition moments and transition probabilities between 
specific vibrational levels of the electronic states corresponding to 
the strongest radiating band systems belonging to the uranium/ 
oxygen system and prediction of IR and possible optical oscillator 
strengths. Our calculations indicate that the species UO(+ 1) will be 
efficiently solar pumped and will exhibit strong radiation in the 
region where the wavelength is approx. > 0.6, but approx. < 1.13 
microns. Further, we predict efficient conversion of solar photons 
to IR photons for this species. 


40709 (BNL—35034) Study of hydroxyl formation on 
Pt(111) surface by EELS and low temperature reaction 

Melo, A.V.; O'Grady, W.E.; Chottiner, G.S.; 
Hoffman, R.W. (Brookhaven National Lab., Upton, NY 
(USA); Case Western Reserve Univ., Cleveland, OH 
(USA). Dept. of Physics). Jun 1984. Contract AC02- 
76CHO00016. 13p. (CONF-8406187—1). NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84015289. 

From 6. symposium on applied surface analysis; Dayton, 
OH, USA (6 Jun 1984). 

The thermal evolution of the hydroxyl species formed from 
the reaction of adsorbed oxygen and water on a Pt(111) surface 
have been studied using high resolution electron energy loss spec- 
troscopy (HREELS) in combination with low temperature reaction 
quenching. At low oxygen coverages (@< <0.25), it was found that 
an exposure of 0.3L of H2O resulted in the spontaneous formation 
of hydroxyl species. At high HzO exposures, coupled with careful 
thermal annealing, it has been possible to observe the intermediate 
states in the evolution of the hydroxyl species. The appearance of a 
strong 660 cm! band indicates strong hydrogen bonding of the 
H2O molecule to the adsorbed oxygen. Further heating leads to the 
rupture of the water molecule bond and the formation of the hy- 
droxyl species. 


40710 (CEA-CONF—7112) Current status of glass leach- 
ing studies in France. Laude, F. (CEA Etablissement de la 
Vallee du Rhone, 30 - Bagnols-sur-Ceze (France)). Nov 
us” 24p. (In French, English). (CONF-8311155—1). NTIS 
es Only), PC A02/MF AOl. Order Number 

84751386. 
From K.W.U. conference; Karlstein, F.R. Germany (3 Nov 

1983). 

, Glass has been selected in France as the material used to 
confine the activity of fission product solutions, and a continuous 





vitrification process has been developed at the Marcoule Vitrifica- 
tion Facility (AVM), the first industrial plant. Borosilicate glass 
was chosen in various compositions for its properties: it is a homo- 
geneous, non-porous material that incorporates appreciable quanti- 
ties of most of the fission product oxides, and is only alterable at 
the surface interface layer. Glass thus constitutes the primary radio- 
activity containment barrier, and it is essential to determine its 
long-term behavior. Water constitutes the principal hazard during 
temporary or definitive storage of the glass blocks. Two types of 
inherent material properties are studied from the standpoint of glass 
stability under leaching conditions: - chemical durability; - radioac- 
tive containability with regard to the various radionuclides, fission 
products and especially the actinides. Durability tests are carried 
out in SOXHLET devices and the alteration rates are measured by 
the weight loss. The containability is measured by the leach rate, 
i.e. by the rate of activity loss into the water. Leaching tests are 
conducted for several major objectives: - selection of glass compo- 
sitions (leach rates); - leaching mechanism studies (hydrolyzed layer 
characteristics, effects of temperature, pressure, pH, etc.); - long- 
term behavior studies (glass specimens doped with alpha-emitters); - 
simulation of geological repository environments. 


40711 (CEGB-TPRD/B—0248/N83) ‘Compensation 
effect’ in the graphite/CO. reaction. Stephen, W.J. (Central 
Electricity Generating Board, Berkeley (UK). Berkeley Nu- 
clear Labs.). Aug 1983. 27p. NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE84702338. 

The compensation effect is the often observed linear rela- 
tionship between the activation energy and pre-exponential factor 
in the Arrhenius equations of a series of related reactions. Previous- 
ly reported studies of the graphite/CO2 reaction at different total 
pressures and CO:/CO ratios are used as an example of the com- 
pensation effect. The effect is shown in general to be an artefact 
produced by a strong correlation between the parameter estimates 
in the conventional Arrhenius plot. A transformation of the Arr- 
henius plot to minimise the overall correlation between estimates 
and thus enable detection of a true compensation effect is present- 
ed. The results of this transformation on the kinetic data for the 
graphite/COz reaction are consistent with previous analyses of the 
reaction system. They show that there is only a limited compensa- 
tion effect within this study and demonstrate the influence of the 
approach to equilibrium of the graphite/COz reaction. 


40712 (CONF-830807—, pp 461-463) Chemical theory of 


graphite. Brown, R.L.; Stein, S.E. (National Bureau of 
Standards, Washington, DC ). 1983. NTIS, PC A99. Order 
Number DE84010399. 

From International conference on coal science; Pittsburgh, 
PA, USA (15 Aug 1983). 

Very large polyaromatic molecules whose size falls between 
those of the largest known polyaromatic substances and graphite 
are commonly formed as intermediates and byproducts during high 
temperature hydrocarbon processing. These species can make up a 
sizable fraction of coal char, soot and deposits on reactor surfaces. 
Since these molecules cannot be individually studied, achieving a 
molecular understanding of their chemistry requires extensive use 
of theory. Although molecular orbital (MO) theories yield highly 
reliable results for small polyaromatic species, because of computer 
time limitations only relatively small molecules (= 30 carbon 
atoms) or infinite sheets composed of repetitive units have been 
studied in the past. These approaches cannot treat important as- 
pects of the chemistry of these substances such as reactions near 
edges or irregularities. We will present initial results of a new ap- 
proach to this problem in which computational limitations are over- 
come using simple, but reliable theories that require as input only 
counts of resonance structures. These counts are obtained using a 
new, highly efficient computer code. In this manner we have exam- 
ined well-defined graphitic sheets containing up to 3300 carbon 
atoms. The main objective of this work is to demonstrate some of 
the capabilities and promise of this approach. 
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40713 (DOE/CS/83112—T1) 


July 31, 1981. Norman, A.D. (Colorado Univ., Boulder 
(USA). Dept. of Chemistry). Apr 1984. Contract FG02- 
80CS83112. 23p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
Order Number DE84015552. 

Portions are illegible in microfiche products. 

Studies related to and involved with the synthesis, structural 
properties and coordination chemistry of novel classes of macrocy- 
clic poly(tertiary)phosphines have been carried out. New general 
syntheses of primary and secondary alkenylphosphines, essential 
synthons in metal templated cyclooligomerization reactions, from 
LiAl(PH2) phosphination of alkenyl halides and MesSiPHe2 radical 
addition to alkenes, have been developed. Series of new bis- and 
tris(alkenylphosphino) metal complexes have been prepared. In 
novel metal templated reactions, [15Jand-P; and [12]Jane-P; macro- 
cyclic phosphines coordinated to Mo and W _ (feg. 
(CO)sMo(PHC;Hs)s] have been synthesized by radical promoted 
cyclooligomerization of the respective alkenylphosphino-metal 
complexes. Radical reactions of bis(alkenyl)phosphino metal com- 
plexes produce unique acyclic alkenyldiphosphino complexes [eg. 
(CO).Mo(H2PC;HsPHCH2CHCH2)}. Cyclooligomerization of al- 
kenylphosphines attached to non-metal (Si and Ge) centers have 
been pursued as potential routes to easily obtained noncoordinated 
phosphine macrocycles. Derivatization and substitution of new acy- 
clic and cyclic phosphine complexes, for ultimate attachment to 
surfaces of photoactive substances, has been pursued. 


40714 (IAEA- TECDOC—302, pp 71-92) Physico-chemi- 
cal laws governing solid-liquid interaction. Schweich, D. (La- 
boratoire des Sciences du Genie Chimique, Centre National 
de la Recherche Scientifique, Ecole Nationale Superieure 
des Industries Chimiques, Nancy (France)). Feb 1984. (In 
French). NTIS (US Sales Only), PC A09/MF A011. Order 
Number DE84780536. (CONF-8210276—). 

From 1. research co-ordination meeting on the role of sedi- 
ments in the accumulation and transport of radionuclides in water- 
ways; Mol, Belgium (11 Oct 1982). 

Physico-chemical interactions between solutes in the aqueous 
phase and a natural solid are described in terms of four types of 
mechanisms: linear or non-linear adsorption, ion-exchange, precipi- 
tation/dissolution, and chemical reaction. Emphasis is placed on the 
qualitative differences in behaviour implicit in these mechanisms, at- 
tention being drawn to the respective roles of thermodynamics and 
kinetics. On the quantitative plane, simple theoretical models (and 
ones that can be used) are presented in parallel to experimental pro- 
tocols necessary for measuring the interaction parameters. It is 
pointed out, in particular, that the concept of the distribution coef- 
ficient (K/sub d/) is only an empirical approach to problems which 
could easily be debunked by means of more realistic, yet at the 
same time simple, models. 


40715 (INIS-mf—9017) Kinetics of the reactions of hy- 
drated electrons with metal complexes. Pulse radiolysis ex- 
periments and theoretical considerations. Korsse, J. (Nation- 
aal Inst. voor Kernfysica en Hoge-Energiefysica 
(NIKHEF), Amsterdam (Netherlands). Sectie K). (Amster- 
dam Univ. (Netherlands)). 15 Jun 1983. 166p. NTIS (US 
Sales Only), AO8/MF AOl. Order Number 
DE84780501. 

Last chapter previously published as NIKHEF-K report; 49 
figs; 22 tables; 196 refs. 

The reactivity of the hydrated electron towards metal com- 
plexes is considered. Experiments are described involving metal 
EDTA and similar complexes. The metal ions studied are mainly 
Ni**, Co** and Cu*. Rates of the reactions of the complexes with 
e” (aq) were measured using the pulse radiolysis technique. It is 
shown that the reactions of e~ (aq) with the copper complexes dis- 
play unusually small kinetic salt effects. The results suggest long- 
range electron transfer by tunneling. A tunneling model is present- 
ed and the experimental results are discussed in terms of this model. 
Results of approximate molecular orbital calculations of some redox 
potentials are given, for EDTA chelates as well as for series of hex- 
acyano and hexaquo complexes. Finally, equilibrium constants for 
the formation of ternary complexes are reported. 
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40716 (iS-M—510) Effect of grain size on the lime sulfa- 
tion reaction. Marsh, D.W.; Ulrichson, D.L. (Ames Lab., IA 
(USA)). 1984. Contract W-7405-ENG-82. 33p. (CONF- 
8405154—7). NTIS, PC A03/MF A0O1; 1; GPO Dep. Order 
Number DE84015471. 

From American Institute of Chemical Engineers spring na- 
tional meeting; Anaheim, CA, USA (20 May 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Reaction measurement made on CaO pellets, presintered for 
varying amounts of time, showed that the optimum reaction tem- 
perature increases with increased presintering time. Conversion 
data from unsintered pellets showed that the optimum reaction tem- 
perature also increases with increased initial porosity. In both cases, 
the increases in optimum temperature are caused by increases in the 
relative pore size, which is indicative of pore closure effects. A 
one-dimensional expanding grain model was developed and applied 
to the lime pellet sulfation data. The model accurately predicts an 
optimum initial grain size at any given reaction temperature. It also 
correctly predicts the upward effect of increased initial grain size 
on the optimum reaction temperature. The effect of an initial grain 
size distribution on the conversion-time predictions of the model 
were considered. The size distribution effects were not as important 
as the effect of the average initial grain size. For a reaction that is 
controlled by product layer diffusion, the model correctly predicts 
an increase in reaction rate from an increase in temperature. The 
model also predicts that for a reaction controlled by pore diffusion, 
a decrease in temperature is accompanied by an initial decrease and 
eventual increase in reaction rate. 


40717 (IS-T—1038) Full optimized reaction space model 
for quantum chemical reaction calculations. Definition, appli- 
cations, and the IntraAtomic correlation correction extension. 
Schmidt, M.W. (Ames Lab., IA (USA)). Dec 1982. Con- 


tract W-7405-ENG-82. 259p. NTIS, PC A12/MF AOl; 
GPO Dep. Order Number DE84015889. 

Thesis. Submitted to Iowa State Univ., Ames. 

The Full Optimized Reaction Space (FORS) model is used 
for the theoretical calculation of molecular potential energy sur- 
faces involved in chemical reactions. The FORS model is applied 
to two polyatomic reactions: the dihydrogen exchange between 
ethane and etylene, and the formation and dissolution of dioxirane 
and dioxymethane. The former reaction is found to possess a high 
barrier, in spite of its symmetry allowed nature. The latter reaction 
involves significant configuration mixing as methylene and oxygen 
react to form, successively, dioxirane, dioxymethane, and hydrogen 
and carbon dioxide. Finally, FORS wavefunctions can be expressed 
in terms of a basis of antisymmetrized products of atomic state 
functions, using the predominantly atomic projected localized orbi- 
tals. The atoms in molecules analysis permits the incorporation of 
data from atomic spectra into the molecular Hamiltonian to achieve 
the IntraAtomic Correlation Correction (IACC). The IACC 
scheme is illustrated for a few small diatomics (H2, NH, F2), and is 
shown to yield more accurate results than the uncorrected FORS 
wavefunctions. 


40718 (JINR—12-82-732) Investigation of stable chromi- 
um(5) complex in different solvents by EPR method. Bunya- 
tova, Eh.I.; Galimov, R.M.; Luchkina, S.A. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems). 1982. 8p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84702655. 

Submitted to the journal Sov. Phys. - Solid State. 

Behaviour of the stable paramagnetic HMBA-Cr (V) com- 
plex (potassium dioxymethylbutyratooxachromate (5) monohydrate) 
has been studied in partly deuterated ethylene glycol, propylene 
alycol, ethanol and acetone. The EPR spectra of solutions with 
varioUs concentrations of paramagnetic centres at various tempera- 
tures are presented. The complex is found to be unstable and reacts 
with any diluent producting various paramagnetic complexes. The 
investigation has been aimed at estimating and possibie application 
of the complex as an operating material for polarized targets. 
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40719 (JINR—D-1-82-805) Synthesis of chromium(5) 
complex on the basis of deuterated ethanediol for target with 
polarized deuterons. Bunyatova, Eh.I.; Bubnov, N.N. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1982. 4p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE84702323. 

To develope the target with polarized deuterons the chromi- 
um (5) complex with deuterated ethanediol ligands was synthesized. 
The electron paramagnetic resonance (EPR) spectra were em- 
ployed to determine the concentration and g-factor of the complex. 
The procedure of obtaining the chromium (5) complex with partly 
deuterated ethanediol ligands is also described. 


40720 (LA—10116-MS) Solving chemical equilibrium 
problems using nonlinear optimization. Parkinson, W.J.; San- 
derson, J.G. (Los Alamos National Lab., NM (USA)). Jun 
1984. Contract W-7405-ENG-36. 41p. NTIS, PC A03/MF 
AO0l; 1; GPO Dep. Order Number DE84015986. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report describes a program that will solve general 
chemical equilibrium problems of the type found in synthetic fossil- 
fuel plants. The program described here will also solve chemical 
equilibrium problems that are associated with unit operations that 
are found in refineries and ammonia plants. The most common 
problem encountered involves finding the equilibrium composition 
of a mixture, given feed composition, and the desired equilibrium 
temperature and pressure. Another less common problem requires 
the computation of the equilibrium temperature as well as the equi- 
librium composition for an adiabatic or other nonisothermal reac- 
tion. A constrained multidimensional Newton's method is used to 
solve the common isothermal equilibrium problem. The nonisother- 
mal problem is solved by nesting the same multidimensional 
Newton's method inside a one-dimensional Newton's method that 
iterates on temperature. The program allows a gas phase with up to 
20 reacting gases and the possibility of one solid phase (graphitic 
carbon). 


40721 (TVA/PUB—84/41) Polyphosphate-containing 
fluid fertilizers based on wet-process acid and wet-process 
acid-sulfuric acid mixtures. Mann, H.C. (National Fertilizer 
Development Center, Muscle Shoals, AL (USA)). 1984. 
12p. (CONF-8404174—1). NTIS, PC A02/MF A0O1. Order 
Number DE84901596. 

From TFI-TVA fertilizer technology workshop; Huntsville, 
AL, USA (17 Apr 1984). 

Portions are illegible in microfiche products. 

In the late 1960s and early 1970s, the Tennessee Valley Au- 
thority (TVA) developed and patented a pipe-reactor process that 
used low-conversion superphosphoric acid to produce a 10-34-0 
grade liquid fertilizer that contained about 60 to 70% of the total 
P.O; as polyphosphate. The process was accepted rapidly by the 
fluid-fertilizer industry and there are now about’ 125 commercial 
plants in operation throughout the United States using this technol- 
ogy. In the latter part of 1970, studies were begun to develop a 
process to use less expensive merchant-grade acid in a pipe reactor. 
The process that resulted was designed so that it could be retro- 
fitted into the existing 10-34-0 process with some equipment 
changes. The product was a 9-32-0 grade suspension fertilizer con- 
taining about 20% of the total P2O; as polyphosphate. In 1981, 
TVA began operation in a demonstration-scale unit with a design 
capacity of 20 tons of 9-32-0 suspension per hour. In addition to 
using the relatively inexpensive anhydrous ammonia and merchant- 
grade wet-process acid as raw materials, the process was designed 
to be energy efficient in that all of the heat required to vaporize the 
ammonia and preheat the merchant-grade acid was obtained from 
the process. 


40722 (TVA/PUB—84/42) Production of granular am- 
monium polyphosphate from wet-process phosphoric acid. 
Parker, B.R. (National Fertilizer Development Center, 
Muscle Shoals, AL (USA)). 1984. 17p. (CONF-8404174—3). 
NTIS, PC A02/MF A0O1. Order Number DE84901595. 

From TFI-TVA fertilizer technology workshop; Huntsville, 
AL, USA (17 Apr 1984). 

Portions are illegible in microfiche products. 
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Although solid ammonium orthophosphates, such as MAP 
and DAP, are excellent fertilizer materials, the advantages of solid 
materials containing polyphosphate have been shown, particularly 
in connection with their use to make fluid fertilizers. The demon- 
stration-scale pipe reactor/pug mill process at TVA has produced 
an excellent product; however, a suitable APP product also can be 
made with the pipe/drum granulator process, which is simpler, 
more economical, and readily adaptable to granulation plants in 
which pipe-cross reactors have been installed. This APP product is 
comparable to MAP for direct application and bulk blending, and it 
produces superior suspensions. The cost of production of APP 
should be no more than about 1% higher than that for MAP. APP 
also can be produced from sludge acid. So, it appears that produc- 
tion of APP containing 10% of the P2O; as polyphosphate, instead 
of producing MAP, would be beneficial. TVA is in the process of 
modifying a TVA demonstration-scale plant to demonstrate the 
production of APP with the pipe reactor/drum granulator process. 
This 20-ton-per-hour unit is scheduled to start up in July 1985. 


40723 (TVA/PUB—84/43) Production of orthophosphate 
suspension fertilizers from wet-process acid. Jones, T.M.; 
Burnell, J.R. (National Fertilizer Development Center, 
Muscle Shoals, AL (USA)). 1984. 11p. (CONF-8404174—2). 
NTIS, PC A02/MF A0O1. Order Number DE84901594. 

From TFI-TVA fertilizer technology workshop; Huntsville, 
AL, USA (17 Apr 1984). 

Portions are illegible in microfiche products. 

For many years, the Tennessee Vi ley Authority (TVA) has 
worked toward development of suspension fertilizers. TVA has 
two plants for production of base suspension fertilizers from wet- 
process orthophosphoric acid. One is a demonstration-scale plant 
where a 13-38-0 grade base suspension is produced by a three-stage 
ammoniation process. The other is a new batch-type pilot plant 
which is capable of producing high-grade base suspensions of vari- 
ous ratios and grades from wet-process acid. In this batch plant, 
suspensions and solutions can also be produced from solid interme- 
diates. 


40724 (UCID—20137) Computer molecular dynamics of 
2-D water (ICE) structures under shock: a status report. 
Harris, P.; Karo, A.M. (Lawrence Livermore National 
Lab., CA (USA)). Aug 1984. Contract W-7405-ENG-48. 
28p. NTIS, PC A03/MF A01; GPO Dep. Order Number 
DE84016417. 

Computer molecular dynamics has been used to study the 
shock-front transition region for a series of two-dimensional hydro- 
gen-bonded structures composed of water-vapor molecules. Two 
different structures were examined and different intermolecular po- 
tentials were considered. Sample sizes and running times were 
chosen to correspond to the predicted shock-front rise-time in real 
water. In this way the effect of different potentials and initial struc- 
tures on the equilibration associated with the shock-front transition 
in water could be investigated. In addition to studying the develop- 
ment and incipient relaxation of shock-polarization states, we have 
also considered the propagation and possible incipient relaxation of 
structural phase transitions occurring in two-dimensional structures. 
The results of these molecular dynamics calculations are compared 
with the experimental shock behavior of real water; in particular, 
comparisons are made with respect to intermolecular hydrogen- 
bond breaking, dissociation, and dissociation-related electrical con- 
ductivity data. 


40725 (UCRL—91336) Compatibility of U(BH,) in a 
physics experiment. Stout, N.D.; Wilson, F.M.; Stevens, 
C.G.; Catalano, E.; Leider, H.R. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 1 Aug 1984. Contract W-7405- 
ENG-48. 21p. (CONF-8409113—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84015632. 

From Joint working group-12; Aldermaston, UK (17 Sep 
1984 

. Portions are illegible in microfiche products. 

An experiment involving gaseous uranium at a vapor density 
of 6 x 10'* atoms/cm was recently carried out. The uranium vapor 
was supplied by using the volatile solid, uranium tetraborohydride, 
U(BH,)s. The evaporation characteristics of U(BHi), and chemical 
reactivity with various materials exposed to the vapor in the experi- 
ment were studied and are reported. 


40 CHEMISTRY 
4002 Inorganic And Physical Chemistry 


40726 (ZfI-Mitt—75) Calculation of reduced partition 
function ratios of substituted 


(Akademie der Wissenschaften der DDR, Leipzig. Zentra- 
linstitut fuer Isotopen- und Strahlenforschung). Jul 1983. 
176p. (In German). NTIS = a Only), PC A09/MF 
A01. Order Number DE84702 

Teta aeiadaminiiesnimnnnetiine 
3- and MNDO-MO-methods it is possible to perform calculations 
for use in evaluation or interpretation of isotope effects to such an 
extent that would not be rationally possible by corresponding ex- 
periments. But only the calculated reduced partition function ratios 
of isotopically substituted molecules can be applied with sufficient 
reliability for discussions. The temperature dependence of the re- 
duced partition function ratios of over 100 molecules, ions, and 
radicals the H/D, *C/®C-, “N/™N-, %*O/1%O-, *Si/ 
*Si-, **S/*S-, and *Cl/*"Cl-substitution has been calculated. 
From these results general conclusions concerning the dependence 
of isotope effects from the chemical structure of the corresponding 
molecules have been drawn. In particular, a relationship between 
the reduced partition function ratio and the electronic charge of the 
substituted atom has been found. In addition, examples are given 
for the application of the calculation algorithm used above in con- 
nection with combined isotopic substitutions, radical cations, and 
transition states of chemical reactions. 


40727 Theoretical studies of the energetics of the abstrac- 
tion and exchange reactions in H + HX, with X = F-I. 
a T.H. Jr. (Argonne Naitonal Lab., IL). Journal of 
Physical Chemistry; 88: No. 12, 2469-2477(7 Jun 1984). Con- 
tract W-31-109-ENG-38. 

Energy defects, barriers to reaction, and saddle point geome- 
tries have been calculated for the H + HX (X = F-I) abstraction 
and exchange reactions by using generalized valence bond and con- 
figuration interaction methods. For this prototypical series of ho- 
mologous reactions nearly quantitative relationships could be estab- 
lished between (1) the barrier heights and the energy of the bond 
being broken and (2) the bond extensions at the saddle points. 
While a simple bond energy-bond order type relationship was 
found between the bond extensions at the saddle points for the ab- 
straction reactions, such arguments applied to the energetics of the 
reactions do not provide a satisfactory explanation of the barrier 


40728 Phase diagram of N2 determined by Raman spec- 
troscopy from 15 to 300 K at pressures to 52 GPa. Buchs- 
baum, S.; Mills, R.L.; Schiferl, D. (Los Alamos National 
Lab., NM). Journal of Physical Chemistry; 88: No. 12, 2522- 
2525(7 Jun 1984). 

Diamond-anvil cells were used to study the Raman scatter- 
ing of solid nitrogen from 15 to 300 K at pressures up to 52 GPa. 
By associating characteristic features in the vibration and phonon 
spectra of Ne with each of the known 8, y, and 6 crystal forms 
over regions where the structures have been determined by X-ray 
diffraction, it was possible to extend the phase diagram through op- 
tical measurements alone. The 5-N2 phase exists above a few giga- 
pascals at all experimental temperatures. Over wide regions of this 
phase, however, the solid appears to distort from its earlier assigned 
space group Pm3n. It is not clear whether the distortion is continu- 
ous or whether various discrete low-symmetry structures are 
formed. 


40729 Thermodynamic properties of two metal-rich tanta- 
lum sulfides: Ta2S and TasS. Harbrecht, B.U.; Schmidt, S.R.; 
Franzen, H.F. (Ames Lab., IA). Journal of Solid State 
Chemistry; 53: No. 1, 113-119(Jun 1984). Contract W-7405- 
ENG-82. 

The incongruent vaporization reactions of TasS and TasS 
have been investigated by mass-loss effusion in the temperature 
range 1576 to 1902 K. By extrapolation of P/sub s/(obs) to equilib- 
rium the enthalpies of the reactions 3/2 TasS(s) = 1/2 TasS (S) + 
S(g) and TasS = 6 Ta(s) + S(g) wee found to be AHas*/R = 
53.9(0.3) X 10° K and AHass°/R = 58.1(0.4) X 10° K, respectively. 
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Comparison between the above values, determined by a 2nd law 
treatment, and 3rd law values was used to derive fef (free energy 
function) values for Ta and S in the compounds. These postulated 
fef’s, which apply only to the elements as present in the compounds 
measured, are compared to tabulated quantities for the pure solid 
elements to provide a criterion for 2nd and 3rd law evaluation. 


40730 Hydrogen sites in A2BH/sub y/ (A = Ca, Sr, Eu; 
B = Ir, Rh, Ru). Westlake, D.G. (Argonne National Lab., 
IL). Journal of Solid State Chemistry; 53: No. 1, 130-135(Jun 
1984). 

A geometric model has been applied to the A2BH/sub y/ 
hydrides (deuterides), EueIrD;, CaeIrHs, SreIrDs, CazRhHs, 
SreRhHs, Cas2RuHg and Sr2RuDg, none of which can be synthesized 
directly by reaction of hydrogen (deuterium) gas with an A2B com- 
pound. Hole radii and intersite distances were calculated for the 
two types of interstices in each compound. Ther are two very large 
cubical interstices per formula unit. These are coordinated by eight 
atoms of type A, but they must remain unoccupied in A2BH/sub y/ 
with y = 5 (or 6), because of their proximity to the square pyrami- 
dal interstices, of which there are six per formula unit. The geomet- 
ric model allows rationalization of the occupation of these pyrami- 
dal sites. Despite the very significant chemical differences between 
the compounds considered here and those for which the model was 
initially developed, the present results showed no inconsistency 
with geometric criteria requiring that occupied interstices in stable 
hydrides have minimum hole radii of 0.40 Angstrom and minimum 
hydrogen-hydrogen distances of 2.10 Angstrom. Published results 
indicate that the seemingly related compound Mg2NiD, does not 
conform to these empirical rules, and this case is discussed. 


40731 Flexibility of the framework of zeolite Rho. Struc- 
tural variation from 11 to 573 K. A study using neutron 
powder diffraction data. Parise, J.B.; Abrams, L.; Gier, T.E.; 
Corbin, R.D.; Jorgensen, J.D.; Prince, E. (E.I. du Pont de 
Nemours and Co., Wilmington, DE). Journal of Physical 
Chemistry; 88: No. 11, 2303-2307(24 May 1984). 

The structure of the dehydrated and deuterium-exchanged 
form of deammoniated zeolite Rho (Cs/sub 1.15(SiAl)ssOo6D) has 
been studied at 11, 295, 423, and 573 K. All data sets were refined 
by using the Rietveld refinement technique in the noncentrosymme- 
tric space group 143m and are characterized by the presence of el- 
liptically distorted double 8-rings. In agreement with a previous 
study of the effects of hydration upon the framework, increase in 
temperature causes a monotonic increase in the cubic-unit-cell pa- 
rameter (a) and a corresponding decrease in A, the parameter de- 
scribing the degree of ellipticity as measured by the difference be- 
tween the major and minor axes of the 8-ring ellipses. The vari- 
ations of both A and ao with temperature in the range 11 < T < 
573 K appear to fall close to smooth curves. Extrapolation of these 
curves suggests that the structure may be centrosymmetric above 
800 K. This prediction is supported by a study of the changes in 
the X-ray diffraction pattern of deammoniated Rho up to 773 K. 


40732 Hydration of stressed nuclear waste glass. Bates, 
J.K.; Steindler, M.J.; McDaniel, P.L. (Argonne National 
1984) IL (USA)). Materials Letters; 2: No. 4, 296-300(Mar 

Simulated nuclear waste glasses containing varying degrees 
of stress were subjected to saturated water vapor at 200°C. The 
stressed glass hydrated at a rate proportional to time and at a rate 
up to 100% faster than the nonstressed glass, which showed tsup(1/ 


2) dependence. The importance to nuclear waste disposal is dis- 
cussed. 


40733 Crystal and molecular structure of [Cdio(SCH2CH2 
OH):6 (Cl1O,)4.8H2O. Correlations with '*Cd NMR 
of the solid and implications for Cadmium-Thiolate ligation in 
proteins. Lacelle, S.; Stevens, W.C.; Kurtz, D.M. Jr.; Rich- 
ardson, J.W. Jr.; : Jacobson, R.A. (Ames Lab., IA). Inorganic 
Chemistry; 23: No. 7, 930-935(Mar 1984). Contract W-7405- 
ENG-82. 

™3Cd NMR chemical shifts in the solid state are reported 
for [Cdio(SCH2CH2OH)ie)(SOx)2.4H20 and  [Cdio(SCH2CHe 
OH):6)(ClO,)4.8H2O. The crystal structure of the latter salt has also 
been solved and is reported here in greater detail than was previ- 
ously available for the sulfate salt. 
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40734 Auger electron spectroscopy, electron loss spec- 
troscopy and low energy electron diffraction of oxygen and 
carbon monoxide adsorption of Pd films. Vook, R.W.; De 
Cooman, B.C.; Vankar, V.D. (Syracuse Univ., NY). Scan- 
ning Electron Microscopy; 4: 1635- 1641(1983). Contract 
AC02-77ER04496. 

The adsorption of oxygen and carbon monoxide at room 
temperature on polycrystalline and (111) monocrystalline thin films 
of Pd vapor deposited on mice was investigated by AES, ELS, and 
LEED. The results show that adsorbate coverage depends strongly 
on surface microstructure, composition, and topography. Polycrys- 
talline or Cl contaminated surfaces adsorb large amounts of the 
gases, while flat, monocrystalline surfaces will adsorb almost none. 
These results are quite different from those observed earlier using 
sputter etched and annealed bulk single cyrstals where adsorbate 
superlattices formed after rather low gaseous exposures. In the 
present work no superlattices were observed after exposures rang- 
ing up to several thousand langmuirs. The contradictory results ob- 
tained in the two cases are attributed to probable differences in sur- 
face microtopography and microstructure. 
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REFER ALSO TO CITATION(S) 39120, 39832, 40715, 40717, 40718, 40733, 
40746, 40751, 41116 


40735 (CONF-8405219—1) Determining the effect of 
crystal packing forces on molecular geometry: setting up seg- 
mented or flexible models of molecules and choosing appro- 
priate potentials. Busing, W.R. (Oak Ridge National Lab., 
TN (USA)). 1984. Contract AC05-840R21400. 53p. NTIS, 
PC A04/MF AOl; 1; GPO Dep. Order Number 
DE84012358. 

From American Crystallographic Association meeting; Lex- 
ington, KY, USA (20 May 1984). 

Portions are illegible in microfiche products. 

The following are listed: energy parameters for phenyl- 
naphthalenes, user subroutines for 1,4,5,8-tetraphenylnaphthalene 
(TPN), two models for TPN, data input instructions for WMIN, 
and sample output for TPN. 


40736 (INIS-mf—9006, pp 34-38) (e, 2e) spectroscopy of 
the monoholoderivative of the C.H, molecule. Di Martino, 
V.; Fantoni, R.; Giardini-Guidoni, A. (Comitato Nazionale 
per l’Energia Nucleare, Frascati (Italy)). 1984. NTIS (US 
Sales Only), PC A18/MF A01. Order Number T1I84780511. 
(CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Bonding character in the series of monosubstituted holoderi- 
vatives of C,H, has been studied by means of (e,2e) spectroscopy. 
A comparison with ionization potentials calculated in the Green's 
function formalism has also been done. 


40737 (INIS-mf—9006, pp 345-349) Resonance structure 
of multiple-photon excitation in symmetric top molecules 
CF;Br, CF3I. Borsella, E.; Del Bello, U.; Fantoni, R.; Fer- 
retti, A.; Giardini-Guidoni, A. (Comitato Nazionale per 
l’Energia Nucleare, Frascati (Italy)). 1984. NTIS (US Sales 
Only), PC A1l8/MF AOl. Order Number 1184780511. 
(CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

IR multiphoton resonances have been observed in the ab- 
sorption spectra of CFsBr and CFsI excited by means of a continu- 
ously tunable CO: laser. Their assignment shows the relevance of 
overtones and compound vibrations in the first steps of non linear 
laser excitation. Hot band contributions at room temperature have 
been identified. 
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40738 (PB—84-183599) Characterization of organometal- 
lic polymers by chromatographic methods and nuclear mag- 
netic resonance. Part 2. Report for 1 Oct 82-30 Sep 83. 
Parks, E.J.; Manders, W.F.; Johannesen, R.B.; Brinckman, 
F.E. (National Bureau of Standards, Washington, DC 
(USA)). Feb 1984. 56p. (NBSIR—83-2802). NTIS, PC A04/ 
MF AO1. 


Sponsored in part by David W. Taylor Naval Ship Research 
and Development Center, Annapolis, MD. 

Continuing research into the analytical methodology for 
characterization of organometallic polymers (OMPs) has produced 
improved methods of characterization by size exclusion ae 
raphy (SEC) and Fourier transform nuclear magnetic 
(FTNMR). Molecular weight (MW) and MW aaa (MWD), 
as well as the amount of tin associated with fractions of various 
MW can now be reliably determined by SEC coupled with various 
detectors: differential refractive index (delta RI), ultra-violet (UV), 
and graphite furnace atomic absorption (GFAA) spectroscopy. 
Configurational sequencing in terms of both tacticity and sequenc- 
ing of monomer units can be determined by FTNMR, as well as 
certain tin-containing impurities. Removal of tributyltin groups to 
produce a metal-free copolymer allows much more informative 
FTNMR spectra to be obtained. All of the polymers examined are 
approximately 80 percent racemic (r) and 20 percent meso (m) in 
tacticity (i.c., predominantly syndiotactic). The growing chain end 
in the copolymer adds either of the monomer units approximately 
in proportion to its instantaneous concentration in the mixture (i.e., 
at random). 


40739 (PB—84-189828) Stable isotope dilution for haz- 
ardous waste incineration. Final report 82. Ryan, 
P.W. (S-Cubed, La Jolla, CA (USA)). Apr 1984. 33p. (SSS- 
R—83-5947). NTIS, PC A03/MF AO1. 

The report gives results of a project to determine if a pro- 
posed catalytic exchange procedure could be adapted to produce 
the labeled analog materials necessary for isotope dilution gas chro- 
matography/mass spectrometry (GC/MS) analysis. It is related to a 
general evaluation of the potential utility of isotope dilution GC/ 
MS in chemical analysis related to incineration of hazardous waste 
materials. The proposed deuterium exchange technique is described, 
along with experiments designed to test its applicability. Results of 
the experiments show that the technique can be applied successfully 
to certain limited classes of hazardous waste materials, but they do 
not indicate sufficient versatility to meet the most general needs of 
hazardous waste incineration programs. 


40740 Crystallite size effect in the selective oxidation of 
butene to butadiene on iron oxide. 2. Reaction studies. Yang, 
B.L.; Hong, F.; Kung, H.H. (Northwestern Univ., Evans- 
ton, IL). Journal of Physical Chemistry; 88: No. 12, 2531- 
2534(7 Jun 1984). 

The selective oxidation of 1-butene to butadiene was studied 
over a series of silica-supported and unsupported iron oxide cata- 
lysts of average crystallize sizes ranging from 2.5 to 61 nm. The re- 
action was studied at 300, 350, and 375°C under conditions that re- 
sulted in low conversions. The selectivity for butadiene ranged 
from about 80% to below 50%. In general, it was higher for cata- 
lysts of smaller crystallite sizes and lower for larger crystallite sizes. 
The areal rate appeared to have a small dependence on the crystal- 
lite size. However, this trend could be due to the fact that the iron 
oxide surface areas were calculated by using the average crystallite 
sizes, which did not properly account for the different crystallite 
size distributions. Possible explanations for the variation of selectivi- 
ty with crystallize sizes were discussed. 


40741 Reaction of hydrogen atom with benzene: kinetics 
and mechanism. Nicovich, J.M.; Ravishankara, A.R. (Geor- 
gia Inst. of Tech., Atlanta). Journal of Physical Chemistry; 
88: No. 12, 2534-2541(7 Jun 1984). Contract AS05- 
78ER06030. 

The rate coefficients for the reactions H + CsHe — prod- 
ucts (k:) (1), H + CeDe — products (ke) (2), D + CeHs — prod- 
ucts (ks) (3), and D + CsDe — products (k,) (4) have been meas- 
ured in the temperature range of 298-1000 K by using the pulsed 
photolysis-resonance fluorescence technique. On the basis of the ob- 
tained kinetic information, it is shown that the primary path in all 
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these reactions is addition of the atom to the benzene ring to form 
cyclohexdieny! radical. The rate coefficient for the thermal decom- 
position of the cyclohexadienyl radical has also been measured. 
When the rate coefficients for the formation and the decomposi 

of the cyclohexadienyl radical are used, the standard heat of forma- 
tion of cyclohexadienyl radical at 298 K is calculated to be 45.7 
kcal/mol. The measured values of k:-k, are compared with the re- 
sults of previous investigations. Most of the observed kinetic behav- 
ior in these reactions has been explained on the basis of the addi- 


nondisruptive ultrasen- 
sitive detection of adsorbed species. Ferrieri, R.A.; Wolf, 


A.P. (Brookhaven National Lab., Upton, NY). Journal of 
Physical Chemistry; 88: No. 11, 2256-2063(04 May 1984). 

The application of carbon-11 to kinetic measurements of mo- 
lecular sorption is reported using positron annihilation surface de- 
tection (PASD). The technique is nondisruptive to dynamic proc- 
esses and has the sensitivity to detect 10~* of a monolayer. In stud- 
ies of alkyne cyclomerization on silica-alumina-supported Cr(VI), a 
high selectivity toward p-xylene formation was observed when 
acetylene-propyne mixtures were cotrimerized at monolayer total 
alkyne coverages. This selectivity was enhanced to 84% p-xylene, 
as the partial acetylene coverage was reduced to 1.0% of a mono- 
layer. Competitive sorption studies utilized PASD to measure the 
surface concentration of ["C]-acetylene coupled with macroscopic 
sorption measurements of propyne. Surface displacement of sorbed 
acetylene by propyne was observed with subsequent readsorption. 
The kinetics of this displacement were evaluated by using PASD in 
pulse-flow studies with various acetylene and propyne coverages 
and were modeled to a calculation of the isomeric xylene distribu- 
tion. A near-identical fit was obtained between experimental and 
modeled results. This strongly suggested that the observed selectiv- 
ity for p-xylene formation was due to sorbate interactions resulting 
in a specific molecular ordering of the alkyne mixture on the cata- 
lyst surface. 
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40743 (CONF-830807—, pp 457-460) Electrochemical 
studies of molten sodium carbonate in relation to graphite ox- 
idation. Dunks, G.B. (Rockwell International Corp., Canoga 
Park, CA). 1983. NTIS, PC A99. Order Number 
DE84010399. Contract AT03-76ER70030. 

From International conference on coal science; Pittsburgh, 
PA, USA =< Aug 1983). 

The results described suggest that a probable first step in the 
reaction of graphite in sodium carbonate melt is the reduction of 
sodium ion to produce sodium metal. The positive centers thus pro- 
duced in the graphite matrix are then attacked by anions in the 
melt. The rate of the attack is a function of the anions present. 
Thus under carbon dioxide sparge where the concentration of all of 
the anions with the exception of carbonate ion are essentially zero, 
the rate of oxidation was approximately six times slower than in the 
air-sparged experiment where measurable concentration of superox- 
ide, peroxide, and peroxydicarbonate ions exist. Indeed, the data 
suggest that peroxydicarbonate ion reacts fastest. A sequence of re- 
actions which is consistent with the data presented here and with 
data reported previously is represented by Equations 8 to 12 for 
graphite oxidation with carbon dioxide sparge and Equations 8, 13 
to 16 for oxidation with air sparge. 8 references, 2 figures, 1 table. 


40744 (NP—4770413) a on the electrolytic 
step of hydrogen producing cyclic processes B-alumini- 
um oxide. Flocke, F. (T elaine Hochschule Aachen (Ger- 
many, F.R.). Fakultaet fuer Maschinenwesen). 20 Jul 1981. 
8lp. (in German). NTIS (US Sales Only), PC A05/MF 
AO1. Order Number DE84770413. 

Three forms of thermochemical cyclic processes are present- 
ed in this dissertation and experiments relating to the electrolytic 
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steps are reported upon. The depolarisation of NaNO: in the elec- 
trolytic step of the NaNO2/H2O process type of approx. 0.3 V (in- 
clusive of overvoltages, Ni-electrodes in both cases) at 350°C ap- 
pears too small when compared with the dissociation of pure water 
to warrant the process over being properly operated to produce 
energy. A condition resulting from electrolysis studies on the acid/ 
base process type is that of all the possible cations which come into 
contact with the B-ALO; membrane separating the electrode cham- 
bers only Na*, Lit and K* should be permitted. This condition was 
taken into consideration in the HCl/NaNOs process. The process 
represents a reversal of the conventional hybrid processes and con- 
sists of an endothermal high temperature electrolysis at 900°K ... 
1000°K and an exothermal low temperature chemical reaction. In 
the experiments on the electrolysis step it could be shown that a 
gas diffusion electrode can be operated at high temperatures with 
technical current densities (2000 A/m? at 0.2 V above decomposi- 
tion voltage). Calculation of current-voltage curves with the gas 
diffusion electrode based on a model by Ewe is in good agreement 
with measured values. Where alkali nitrates Kre used at high tem- 
peratures the formation of N2O and Ne should be avoided. The for- 
mation of both gases can be limited by the addition of alkali ni- 
trites. 


40745 (SERI/STR—255-1766) Experimental determina- 
tion of the passive/active transition for iron in 1-M sulfuric 
acid. Russell, P.P.; Newman, J. (California Univ., Berkeley 
(USA). Dept. of Chemical Engineering). Jun 1984. Contract 
AC02-83CH10093. 30p. NTIS, PC A03/MF AOl1; 1; GPO 
Dep. Order Number DE84013005. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Current-voltage curves from three iron rotating disks are ob- 
tained using a polarization device which permits determination of 
the transition region between the active and passive states. Diame- 
ters of the three electrodes are 0.494,0.298, and 0.0986 cm, respec- 
tively. Results from the smallest electrode have the least amount of 
ohmic distortion. Trends in the data, which are observed as the 
electrode size is decreased, form the basis for the conclusions that 
are drawn from this work. Analysis of these trends indicates that 
the active-passive transition is characterized by a nearly vertical 
line on a current vs potential plot. The Z shaped nature of the cur- 
rent-voltage curves, reported by Epelboin et al, is entirely due to 
ohmic potential drop in the solution. Analysis of the data, within 
the framework of a mathematical model presented by Law and 
Newman, indicates that the average current density on the active 
portion of the disk increases as the size of the active area decreases 
during the passivation process. 


40746 Electrochemical studies of graphite oxidation in 
sodium carbonate melt. Dunks, G.B. (Rockwell International 
Corp., Canoga Park, CA). Inorganic Chemistry; 23: No. 7, 
828- .837(Mar #1984). Contract AT03-76ER70030. 

The oxidation of spectroscopic grade graphite in sparged 
beds of sodium carbonate employing air, nitrogen, and carbon diox- 
ide was investigated at 900 °C by using electrochemical techniques. 
Evidence for the formation of metallic sodium suggested that a first 
step in the oxidation process was the reduction of sodium ion by 
graphite. The positive centers thus generated in the graphite matrix 
apparently reacted with oxyanions in the melt to produce carbon 
monoxide. The oxidation rate of a graphite electrode using carbon 
dioxide containing sparge gas was increased by application of posi- 
tive potentials and decreased by application of negative potentials, 
which supports such an ionic mechanism. The initial rates of graph- 
ite oxidation using nitrogen or carbon dioxide sparge were approxi- 
mately equal and were 6.5 times slower than the rate using air. Se- 
quences of reactions are proposed for the oxidation of graphite 
using air, carbon dioxide, and nitrogen sparge gases in sodium car- 
bonate melt. 
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40747 (AD-A—140315/3) Chemical and photochemical 
reactions of porphyrins and metalloporphyrins in micelles, 
vesicles, films, monolayer assemblies and solution. Final 
report Jan 77-Sep 83. Whitten, D.G. (North Carolina Univ., 
Chapel Hill (USA). Dept. of Chemistry). 15 Feb 1984. 10p. 
NTIS, PC A02/MF AOl1. 

This report describes a number of related studies which 
center around the general theme of porphyrin photoreactivity. A 
number of the studies have focused especially on photoreactions of 
porphyrins and their metal complexes in organized or interfacial 
media such as micelles, vesicles or thin films. Reactions investigated 
have included metal ion incorporation, ligand photoejection, pho- 
toatropisomerization and photoxidation of porphyrins. The most ex- 
tensively investigated reaction has been the last of these; this reac- 
tion has been extensively investigated in both solution and orga- 
nized media with respect to products formed, efficiency of reaction 
and mechanisms involved. 


40748 (BNL—35019) X-ray photoconductivity measure- 
ments of EXAFS in liquids: techniques and applications. 
Sham, T.K.; Holroyd, R.A. (Brookhaven National Lab., 
Upton, NY (USA)). 1984. Contract AC02-76CH00016. 4p. 
(CONF-840764—1). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
Order Number DE84014566. 

From 3. international EXAFS conference; Stanford, CA, 
USA (16 Jul 1984). 

Portions are illegible in microfiche products. 

Recent developments of a novel technique, conductivity 
measurements of x-ray absorption of liquids are reported with the 
following aims: to develop this as a technique for liquid state x-ray 
studies, to study the implication of different decay channels to the 
yield spectrum and to investigate the x-ray ion yield of the pure hy- 
drocarbon liquids. 


40749 (INIS-mf—9006, pp 273-277) Clusters desorbed, 
ejected and ablated from solid surfaces. Garrison, B.J. (Penn- 
sylvania State Univ., University Park (USA). Dept. of 
Chemistry). 1984. NTIS (US Sales Only), PC A18/MF A0Ol1. 
Order Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

The microscopic mechanisms of desorption of molecules 
from solids are examined. The specific processes discussed are ther- 
mal desorption, ejection due to ion bombardment and ablative pho- 
todecomposition of polymers due to irradiation by 193nm laser 


light. A short movie depicting the ion bombardment events will be 
shown. 


40750 Photophysics and photochemistry of xanthene dyes 
in polymer solutions and films. Kamat, P.V.; Fox, M.A. 
(Univ. of Texas, Austin). Journal of Physical Chemistry; 88: 
No. 11, 2297-2302(24 May 1984). 

The singlet and triplet lifetimes of erythrosin B and rose 
bengal, two representative xanthene dyes, are significantly in- 
creased by enclosing the dye in a cage of poly(4-vinylpyridine) 
(PVP). The fluorescence yield, controlled by the rate of intersys- 
tem crossing, is also increased by such encapsulation. Parallel ef- 
fects are observed upon adding the polymer to an ethanolic solu- 
tion of the xanthene or upon loading the dye into a polymer matrix 
dispersed on a metal oxide surface. The effect of the polymer on 
static quenching of the excited dye and the implications of dye- 
loaded polymer films in solar energy conversion are discussed. 


40751 Carbon-oxygen bond cleavage reactions by electron 
transfer. 1. Electrochemical studies on the formation and sub- 
sequent reaction pathways of cyanoanisole radical anions. 
Koppang, M.D.; Woolsey, N.F.; Bartak, D.E. (Univ. of 
North Dakota, Grand Forks). Journal of the American 
Chemical Society; 106: No. 10, 2799-2805(16 May 1984). 
Contract FG22-80PC30227. 





The radical anions of three isomers of cyanoanisole have 
been electrochemically generated and subsequently shown to react 
by at least three different reaction pathways in dry N,N-dimethyl- 
formamide (DMF). The o-cyanoanisole radical anion (E/sub pc/ = 
-2.3 V vs. SCE) dimerizes (ke = 3.2 X 10? M~'s~*) to form an in- 
termediate dimeric dianion. The dianion, which can be oxidized (E/ 
sub pa = 1.1 V vs. SCE), undergoes a slow intramolecular dispro- 
portionation reaction to form o-cyanophenoxide ion, methide ion, 
and unreduced substrate (ks = 1.9 X 10~?s~'). Subsequent protona- 
tion results in the formation of methane and p-cyanophenol in an 
overall two-electron process. The m-cyanoanisole radical anion (E/ 
sub pc/ = -2.3 V vs. SCE) is very stable (t/sub 1/2/ > 10° s) 
under anhydrous DMF conditions. Overall, slow carbon-carbon 
bond cleavage with loss of cyanide occurs competitively with 8 
carbon-oxygen bond cleavage to produce anisole and m-cyano- 
phenol, respectively. The final products of the reduction of p-cyan- 
oanisole are p-cyanophenol and methane; however, the radical 
anion of p-cyanoanisole (E/sub pc/ = -2.5 V vs. SCE) undergoes a 
relatively rapid unimolecular fragmentation reaction (ki = 7 s~*). 
The initial products of the fragmentation are p-cyanophenoxide ion 
and the methyl radical, which is reduced further to methide ion. 
Hydrogen atom abstraction reactions by the methyl radical can also 
occur in the bulk solution to produce methane. 
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40752 (CONF-840976—1) Magnetic resonance studies of 
transient radicals and radical ions. Trifunac, A.D. (Argonne 
National Lab., IL (USA)). 1984. Contract W-31-109-ENG- 
38. 3p. NTIS, PC A02/MF A01; GPO Dep. Order Number 
DE84011699. 

From 22. congress ampere on magnetic resonance and relat- 
ed phenomena; Zurich, Switzerland (10 Sep 1984). 

Radicals ions produced by pulse radiolysis and laser pho- 
toionization of hydrocarbon solvents and solutes are studied by pi- 
cosecond optical absorption, dc conductivity and optically detected 
magnetic resonance. 


40753 (CONF-8409116—1) Spin delocalization in radical 
cations of organic oxygen compounds as revealed by long- 
range hyperfine interactions and solvent effects. Snow, L.D.; 
Williams, F. (Tennessee Univ., Knoxville (USA). Dept. of 
Chemistry). 1984. Contract AS05-76ER02968. 30p. NTIS, 
PC A03/MF AOl; 1; GPO Dep. Order Number 
DE84015702. 

From Faraday discussion '78 meeting on radicals in con- 
densed phases; Leicester, UK (4 Sep 1984). 

Portions are illegible in microfiche products. 

ESR evidence is presented for lesene 1H_ hyperfine 
interactions and thermally reversible solvent effects involving 
mainly the radical cations of aldehydes and ketones in Freon matri- 
ces. Long-range couplings to § protons are found to be surprisingly 
large in the cations of acyclic, cyclic, and polycyclic carbonyl com- 
pounds. The conformational requirements for these large couplings 
are discussed in terms of facile spin transmission via a trans ar- 
rangement of C-C and C-H sigma bonds, the assumption of this 
trans-effect providing a rigorous and consistent analysis of the ex- 
perimental results for both nonrigid and rigid molecular geometries. 
The matrix perturbation observed at low temperatures is believed 
to arise from a weak complex formed between the radical cation 
and the solvent, the hyperfine interaction occurring mainly with a 
single chlorine nucleus. The reversible loss of the ESR substructure 
associated with this complex at elevated temperatures is attributed 
to a motional averaging of the chlorine hyperfine anisotropy rather 
than to a dissociation of the complex. 


40754 (CONF-8409116—2) NMR spectra of transient 
radicals. Trifunac, A.D.; Chiu, T.M.; Nuttall, R.H.D. (Ar- 
gonne National Lab., IL (USA)). 1984. Contract W-31-109- 
ENG-38. 4p. NTIS, PC A02/MF A0O1; 1; GPO Dep. Order 
Number DE84015820. 

From Faraday discussion ‘78 meeting on radicals in con- 
densed phases; Leicester, UK (4 Sep 1984). 

Portions are illegible in microfiche products. 


A time-resolved method for the study of structure and spin 
dynamics of transient radicals in liquids is described. Pulsed elec- 
tron beam or pulsed laser irradiation is used to create transient radi- 
cals in solution. Irradiation is carried out in the field of a variable 
electromagnet, and the diamagnetic products are transferred rapidly 
using a fast flow system to an NMR probe. During the radical reac- 
tion, a 0.5 to 10 ys rf pulse is applied to the reacting sample at an 
appropriate frequency, corresponding to a nuclear energy level 
spacing of the given radical. Nuclear spin level population changes 
in the radical are transferred to its reaction product and detected as 
intensity changes in their NMR spectra. The method is illustrated 
using radiolyzed sodium malonate. 


40755 (DOE/ER/02968—T1) Radiation-induced cationic 
polymerization of limonene oxide, a-pinene oxide, and {- 
pinene oxide. Aikins, J.A.; Williams, F. (Tennessee Univ., 
Knoxville (USA). Dept. of Chemistry). 1984. Contract 
AS05-76ER02968. 36p. NTIS, PC A03/MF A0O1; 1; GPO 
Dep. Order Number DE84015738. 

Portions are illegible in microfiche products. 

After suitable drying, the subject monomers in the form of 
neat liquids undergo radiation-induced polymerization with no ap- 
parent side reactions and high conversions to precipitatable poly- 
mers of low molecular weight. A cationic mechanism is evidenced 
by the strongly retarding effect of tri-n-propylamine on the polym- 
erization rate. At 25°C, limonene oxide gives the highest polymeri- 
zation rates, an average conversion of 36% per Mrad being ob- 
tained in comparison with values of 5.7 and 7.3% per Mrad for the 
a-pinene and £-pinene oxides, respectively. Similarly, the average 
anti DP/sub n/ decreases from 11.8 for the limonene oxide polymer 
to 5.6 and 4.0 for the a-pinene oxide and 8-pinene oxide polymers, 
respectively. A high frequency of chain transfer to monomer is in- 
dicated in each case by the fact that the kinetic chain lengths are 
estimated to be on the order of a hundred times larger than the anti 
DP/sub n/ values. Structural characterization of the limonene 
oxide polymer by *H and *C NMR spectroscopy provides conclu- 
sive evidence that the polymerization proceeds by the opening of 
the epoxide ring to yield a 1,2-trans polyether. Similar NMR studies 
on the polymers formed from the a-pinene and §-pinene oxides 
show that in the polymerization of these monomers, the opening of 
the epoxide ring is generally accompanied by the concomitant ring 
opening of the cyclobutane ring structure to yield a gem-dimethyl 
group in the main chain. The detection of isopropenyl end groups 
in the pinene oxide polymers is also consistent with this mode of 
propagation being followed by chain (proton) transfer to monomer. 


40756 (IA—1386, pp 178) Reaction of CH2C(CH;2:0H 
cobalt (ID) tetrasulphop’ 


radicals with jocyanine in aqueous 
solutions. A pulse radiolytic study. Sorek, Y.; Cohen, H.; 
Meyerstein, D. (Israel Atomic Energy Commission, Tel 
Aviv); Molac, W.A.; Schmidt, K.H. (Argonne National 
Lab., IL (USA)). Jul 1983. NTIS (US Sales Only), PC A15/ 
MF AO1. Order Number TI84780540. 


In Research laboratories annual report 1982. 


40757 (IA—1386, pp 178-179) Chemical reactions of un- 
stable compounds with metal-carbon bonds in aqueous solu- 
tions. Meyerstein, D. Jul 1983. NTIS (US Sales Only), PC 
A15/MF A0O1. Order Number T184780540. 


In Research laboratories annual report 1982. 


40758 (IA—1386, pp 179-180) Difference between the 
oxidation of 1,4,7 triacetate-1,4,7 triazacyclonane nickel (ID 
in aqueous solutions by hydroxyl radicals and by electro- 
chemical means. Fuchs, E. (Ben-Gurion Univ. of the Negev, 
Beersheba (Israel)); Cohen, H.; Meyerstein, D. (Israel 
Atomic Energy Commission, Tel Aviv); Wieghardt, K. 
(Bochum Univ. (Germany, F.R.)). Jul 1983. NTIS (US Sales 
Only), PC A15/MF AO1. Order Number T184780540. 


In Research laboratories annual report 1982. 
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40759 (IA—1386, pp 180-181) Cyclopentyl (pentaaquo) 
chromium (IID) ion. Synthesis c tion and kinetics of 
acidolysis homolysis and electrophilic cleavage reactions. 
Espenson, J.H.; Connolly, P. (lowa State Univ. of Science 
and Technology, Ames (USA)); Meyerstein, D.; Cohen, H. 
(Israel Atomic Energy Commission, Tel Aviv). Jul 1983. 
NTIS (US Sales Only), PC A15/MF A01. Order Number 
TI84780540. 


In Research laboratories annual report 1982. 


40760 (IA—1386, pp 181) Reactions of iron (ID) proto- 
porphyrin with free radicals. A pulse radiolytic study. Sorek, 
Y.; Cohen, H.; Meyerstein, D. Jul 1983. NTIS (US Sales 
Only), PC A15/MF AOI. Order Number T184780540. 


In Research laboratories annual report 1982. 


40761 (I[A—1386, pp 182) Properties of the tervalent 
nickel complex with 1,5,8,11,14 pentaazacyclohexadecane in 
aqueous solutions. A pulse radiolytic study. Fabbrizzi, L. 
(Pavia Univ. (Italy)); Cohen, H.; Meyerstein, D. (Israel 
Atomic Energy Commission, Tel Aviv). Jul 1983. NTIS 
(US Sales Only), PC Ai5/MF AOl. Order Number 
T184780540. 


In Research laboratories annual report 1982. 


40762 (I[A—1386, pp 182-183) Effect of methylation on 
the properties of 1,4,8,11 tetraazacyclotetradecane nickel (1) 
in aqueous solutions. Cohen, H.; Meyerstein, D. (Israel 
Atomic Energy Commission, Tel Aviv); Ginzburg, G.; 
Jubran, N. (Ben-Gurion Univ. of the Negev, Beersheba 
(Israel)). Jul 1983. NTIS (US Sales Only), PC A15/MF 
A01. Order Number TI84780540. 


In Research laboratories annual report 1982. 


40763 (IA—1386, pp 183) Pulse radiolysis studies of 
some aza analogues of nucleic acid components. Rosenthal, I.; 
Faraggi, M. (Israel Atomic Energy Commission, Tel Aviv); 
Riesz, P. (National Institutes of Health, Bethesda, MD 
(USA)). Jul 1983. NTIS (US Sales Only), PC A15/MF AO1. 
Order Number T184780540. 


In Research laboratories annual report 1982. 


40764 (IAE—3548/13) Investigation of water- and water 
vapor radiolysis under alpha-irradiation. Kalinichenko, B.S.; 
Kulazhko, V.G.; Kalashnikov, N.A.; Morozov, D.V.; 
Shvetsov, I.K.; Serebryakov, V.N.; Sidorenko, N.A. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1982. 17p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOl1. Order 
Number DE84702109. 

Results of investigation into radiation-chemical transforma- 
tion of water and water vapor following alpha-irradiation from 
curium-244 and plutonium-238 are presented. Yields of molecular 
radiolysis products during irradiation of water vapor are deter- 
mined. The hydrogen yield proved to be equial 5.5 mol/100 eV. 


40765 (NITAR—26(591)) Identification of thermoradioly- 
sis products of ditolylmethane coolant. Rozhdestvenskaya, 
L.N.; Tebelev, L.G.; Benderskaya, O.S. (Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(USSR)). 1983. 20p. (In Russian). NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number DE84702329. 

Described are the results of identification of the ditolylmeth- 
ane coolant thermoradiolysis products made by means of the gas 
chromatography and mass-spectrometry techniques. Within the 
range of the mass number from 2 to 800 the following substances 
have been found gaseous hydrogen, methane, oxide and dioside of 
carbon acetylene, ethylene, ethane, propane: lowboiling-benzene, 
toluene, ortho- and para-zylene, ditolyl, highboiling-anthracene, 
methylanthracene, phenylmethane series isomeres and homologues 
containing from three to eight rings. 
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40766 (ZfI-Mitt—68, pp 5-49) Time-resolving ESR spec- 
troscopy: methodical and instrumental fundamentals of ESR 
pulse radiolysis and ESR laser photolysis. Beckert, D.; 
Mehler, K.; Sieber, H.J. 1983. (In German). NTIS (US Sales 
Only), PC A04/MF A0O1. Order Number T184780516. 

In Reports of the Central Institute for Isotope and Radiation 
Research. 

With the development of time-resolving ESR spectroscopy 
the experimental possibilities to study the microdynamic and kinetic 
properties of free radicals in the liquid phase have been essentially 
improved. Starting from the physical and chemical requirements 
the basic principles of analysis of ESR time profiles are presented. 
The main components of the ESR pulse radiolysis equipment are 
described and their technical parameters are discussed. Besides the 
broad band signal registration the problems of data acquisition and 
computer-controlled signal analysis are considered particularly. The 
two cavities of Hioz- and E:10-type are compared in connection 
with problems of optimal sensitivity. By two experimental examples 
it is shown that at a time resolution of 0.5 a sensitivity of c/sub 
min/ = 10~® mol dm“ for simple radical spectra can be achieved. 


40767 (ZfI-Mitt—68) Reports of the Central Institute for 
Isotope and Radiation Research. (Akademie der Wissens- 
chaften der DDR, Leipzig. Zentralinstitut fuer Isotopen- 
und Strahlenforschung). 1983. 69p. (In German). NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE84780516. 


Individual papers were indexed. 


40768 (ZfI-Mitt—74) Elucidation of the mechanisms of 
chemical reactions by pulse radiolysis. Procedure, examples 
and application. Brede, O. (Akademie der Wissenschaften 
der DDR, Leipzig. Zentralinstitut fuer Isotopen- und Strah- 


lenforschung). Sep 1983. 139p. (In German). NTIS (US 


Sales Only), 
DE84702330. 

Pulse radiolysis provides possibilities to elucidate the mecha- 
nisms of chemical reactions. Methods, experimental examples, and 
technical applications are given. 


PC A0O7/MF AOl. Order Number 


40769 Free radical route to formation of the metal hy- 
dride complex hydridoaquobis(2,2'-bipyridine)cobalt(IID. 
Creutz, C.; Schwarz, H.A.; Sutin, N. (Brookhaven National 
Lab., U pton, NY). Journal ‘of the American Chemical Society; 
106: No. 10, 3036-3037(16 May 1984). 

The formation of Co(bpy),(H20O)H* (bpy = 2,2’-bipyridine) 
for high spin d® Co(I)bipyridine complexes in aqueous solutions is 
reported. The cobalt(I) bipyridine complexes were produced by the 
pulse radiolysis of aqueous CoSO,-2,2'-bipyridine mixtures. No re- 
action pathway attributable to a proton transfer in the complex for- 
mation was detected, and it is concluded that the hydride is formed 
entirely through reactions of Co(II) complexes and (bpy)H radicals. 


40770 Intramolecular long-distance electron transfer in 
radical anions. The effects of free energy and solvent on the 
reaction rates. Miller, J.R.; Calcaterra, L.T.; Closs, G.L. 
(Argonne National Lab., IL). Journal of the American Chem- 
ical Society; 106: No. 10, 3047-3049(16 May 1984). Contract 
W-31-109-ENG-38. 

A homologous series of eight compounds of the general 
structure A-Sp-B where B is 4-biphenylyl, Sp is a rigid saturated 
hydrocarbon spacer, the steroidal Sa-androstane skeleton, and A is 
one of a series of 8 different molecular groups with 7 electron net- 
works was synthesized. A liquid solution of these molecules in 
either 2-methyltetrahydrofuran or isooctane at room temperature 
was subjected to a 30-ps pulse of solvated electrons. Data are pre- 
sented that demonstrate in these systems the dependence of the 
electron transfer rates on the exothermicity of the reaction and on 
solvent polarity. It is also noted that the electron transfer reactions 
are free ion reactions. 
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40771 (CONF-840764—2) Extended x-ray absorption fine 
structure (EXAFS) studies of the actinides. Chan, S.K.; 
Knapp, G.S. (Argonne National Lab., IL (USA)). Jul 1984. 
Contract W-31-109-ENG-38. 4p. NTIS, PC A02/MF A01; 
1; GPO Dep. Order Number DE84015833. 

From 3. international EXAFS conference; Stanford, CA, 
USA (16 Jul 1984). 

Portions are illegible in microfiche products. 

The basic EXAFS parameters of the backscattering ampli- 
tude and phase shift have been computed as a function of k for the 
neutral atoms of Th, U, Np and Pu. It is found that an anomalous 
variation of the backscattering phase shift with respect to k occurs 
for the actinide elements at approximately k = 7 A~*. However, 
this variation is monotonic, unlike those for Pb and a few other 
lighter elements. It is also found that the detailed behavior of the 
parameters is sensitive to the distribution of electrons in the Sf open 
shell. Comparison with experiments on uranium arsenide and sele- 
nide emphasizes the need for careful modeling of the 5f electronic 
configuration. 


40772 (I[A—1386, pp 193) General labelling of protripty- 
line with tritium. Buchman, O.; Cohen, A.; Hagag, Y.; Pri- 
Bar, I.; Shimoni, M. Jul 1983. NTIS (US Sales Only), PC 
A15/MF A0O1. Order Number T184780540. 

In Research laboratories annual report 1982. 


40773 (IA—1386, pp 194-195) Benzamide derivatives la- 
beled with tritium. Pri-Bar, I; Cohen, A.; Buchman, O. Jul 
1983. NTIS (US Sales Only), PC A1l5/MF A0l. Order 
Number T184780540. 

In Research laboratories annual report 1982. 


40774 (IA—1386, pp 195-196) Preparation of labeled 

pyridine-2,3-dicarboxylic acid. Shimoni, M.; Pri-Bar, L, 

Cohen, A.; Hagag, Y.; Buchman, O. Jul 1983. NTIS (US 

Sales Only), PC A15/MF A0O1. Order Number T184780540. 
In Research laboratories annual report 1982. 


40775 (IA—1386, pp 196-197) Synthesis of tritium la- 
beled tricaprylin. Shimoni, M.; Buchman, O. Jul 1983. NTIS 
(US Sales Only), PC A15/MF AOl. Order Number 
TI84780540. 


In Research laboratories annual report 1982. 


40776 (IA—1386, pp 197-198) Attempts to tritiate etopo- 
side. Pri-Bar, I.; Cohen, A.; Hagag, Y.; Shimoni, M.; Buch- 
man, O. Jul 1983. NTIS (US Sales Only), PC A15/MF A0O1. 
Order Number T184780540. 

In Research laboratories annual report 1982. 


40777 (I1A—1386, pp 199) Critical parameters 
fibrinogen 


affecting 
Tc-99m labeling of human in vitro. Lavie, E.; 
Bitton, M. (Israel Atomic Energy Commission, Tel Aviv); 
Mechlis, S. (Beilinson Hospital, Petah Tikva (Israel)). Jul 
1983. NTIS (US Sales Only), PC A15/MF A0l. Order 
Number T184780540. 
In Research laboratories annual report 1982. 


40778 (JINR—6-83-396) Chemical properties of astatine 
positive single-charged ion in aqueous solutions. Milanov, M.; 
Doberents, V.; Khalkin, V.A.; Marinov, A. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems). 1983. 7p. (In Russian). (CONF-8204145—3). NTIS 
(US Sales Only), PC A02/MF A0Ol. Order Number 
DE84702657. 

From 10. radiochemical conference; Marianske Lazne, 
Czechoslovakia (26 ~~ 1982). 

The mobility of the oxidized astatine in solutions H(Na)ClO, 
(u=0.4 M) - 1x10-* M KeCr2O; has been measured at 25 deg C in 
the interval 0.63 <= pH <= 1.68. Under these conditions astatine 
migrated to cathode only. The speed of the migration depended 


upon the concentration of hydrogen ions in the solution: pH 1.68 
Usub(c)=1.17x10"* cm? V~'s"4, pH 0.63 Usub(c)=2.67x10-‘ 
cm*V~'s-1. The effect agrees with the opinion that a single- 
charged cation of astatine formed in acidic solutions is a strong 
aquacomplex ((Hsub(2)O)sub(x)At)sup(+) (x= 1-2) (protonized hy- 
poastatine acid). Deprotonization constant of this cation is 
Ksub(dp)=0.032+-0.005. Specific properties of the astatine cation 
are given. They can be explained, probability, through the peculiar- 
ities of its structure. 


40779 (JINR—E-12-82-103) Characteristic of metallic 
state properties of mendelevium and other actinoids by ther- 

- Hubener, S.; Zvara, I. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Reac- 
tions). 1982. 10p. NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84702326. 

The adsorption of the heavy actinoids Cf, Es, Fm, and Md 
on polycrystalline titanium and molybdenum has been studied by 
thermochromatography in comparison with several well-known 
metallic elements, in trace amounts. The data lead us to suggest 
that Es, Fm, and Md are divalent in the metallic state and, more- 
over, that the position of their f energy levels relativg to the Fermi- 
energy is lower than in the cases of Cf and Yb. A correlation was 
found between the experimental enthalpies of adsorption of the 
heavy actinoids and their predicted enthalpies of sublimation. 


40780 (JINR—R-6-83-245) Continuous thermochromato- 
graphic separation of platinum element radioisotopes i 

flow from nuclear reaction products on accelerator beams of 
heavy ions. Domanov, V.P.; Zvara, I. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of Nuclear Reactions). 
1983. 14p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84702327. 

Volatile compounds of platinoted elements were obtained by 
thermalizing the recoil atoms - products of nuclear reactions in a 
stream of dry air (partial pressure of H2O vapour less than 10~* Pa) 
or humid air (saturated by H2O at 0 deg C) and isolated on a quartz 
thermochromatographic column. At certain experimental conditions 
the maximum of the '"OsO, adsorption peak was found at -88+-10 
deg C, and that of sup(183, 184)IrOsub(3) at 80+-10 deg C. It is 
shown that the isolation of Os takes not more than 1 s. High vola- 
tility of Rh was observed for the first time, this probably being due 
to the formation of RnOs. Ir and Pt in humid air were deposited at 
20 deg-10 deg C. The possible chemical forms of the compounds 
involved are discussed. The possibility of using oxygen compounds 
for the chemical identification of elements with Z= 108-110 is out- 
lined. 


(MLM—3166) Investigation into the radiation 
chemistry of tritiated water. Gill, J.T. (Monsanto Research 
Corp., Miamisburg, OH (USA). Mound). 30 Jul 1984. Con- 
tract AC04-76DP00053. 15p. NTIS, PC A02/MF AOl; 1; 
GPO Dep. Order Number DE84016041. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Evolution of overpressure above T2O and the ultraviolet ab- 
sorbance of the liquid have been monitored with time. Excess T2 
overgas was employed in one experiment to reconstitute decayed 
tritium of T:O and to suppress radiolytic decomposition to T2 and 
QO. gases. No suppressor-T2 was employed in a second experiment. 
G-factors for radiolytic gas evolution and for liquid-phase recombi- 
nation in the second experiment are consistent with previously pub- 
lished values. The equilibrium value of [T202] attained there is like- 
wise consistent. These factors suggest similarity between T2O self- 
B-radiolysis and B- or y-irradiation of HxO and D.O. Suppression 
of radiolysis in the first experiment was effective down to 2.8 psia 
of Tz. Below this value, radiolytic pressures increased rapidly, 
while uv absorbance, having slowly increased before this, first de- 
creased precipitously, then increased once more. The threshold 
pressure for suppression may be consistent with previous a-irradiat- 
ed H2O results. Both threshold and uv absorbance behavior, how- 
ever, may be related to the presence of organics (alcohols or car- 
boxy species) present in solution. 
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(NITAR—30(545)) Study of americium (3) and am- 
ainoe (5) interaction in potassium phosphorotungstate 
KioP2W:170¢: solutions. Erin, E.A.; Kopytov, V.V.; Rykov, 
A.G. (Nauchno-Issledovatel’skij Inst. Atomnykh Reaktorov, 
Dimitrovgrad (USSR)). 1982. 16p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702328. 

The kinetics of interaction between tri- and pentavalent am- 
ericium ions in the potassium phosphorotungstate solutions (KPW) 
depending on pH(0.2-5.0), KPW concentration and temperature 
have been studied by spectrophotometric method. It has been stated 
that the above interaction resulted in the americium (4) repropor- 
tion according to the stoichiometric equation, 
Am(3)+Am(5)=2Am(4). Yet, it has been found that the first order 
reaction relative to the current concentration of Am(5) or Am(3) is 
the stage which governs the observed rate for Am(4) build-up. It 
has been also demonstrated that Am(3) and Am(5) interaction de- 
pends upon the order of reactant insertion and it proceeds either 
just according to the above equation or through the disproportion 
of the pentavalent americium and then by interaction of Am(6) and 
Am(3). 


40783 (SKBF-KBS-TR—83-61) Sorption behaviour of 
well-defined oxidation states. Allard, B.; Olofsson, U.; Tor- 
stenfelt, B.; Kipatsi, H. (Svensk Kaernbraenslefoersoerjning 
AB, Stockholm). May 1983. 3ip. NTIS (US Sales Only), 
PC A03/MF A0O1. Order Number DE84702340. 

The sorption of the actinides Am(III), Th(IV), Np(V), 
Pa(V), U(VI) and Pu has been studied as a function of pH (2-12) 
for two nuclide concentrations (10~7-10~® M) (only one for Pa and 
U) in the systems Al.0; - 0.01 M NaCi0, and SiO: - 0.01 M NaCl0Q,. 
Distribution coefficients have been determined by a batch technique 
after various contact times (6h - 6w) at constant temperature (25de- 
greeC) in systems equilibrated with air. The observed sorption be- 
haviour indicates a predominantly physical adsorption mechanism, 
where pH of the aqueous phase is the principal chemical parameter 
of influence. The sorption is highly related to the degree of hydrol- 
ysis, with a maximum in the pH-region where neutral species domi- 
nate and with a reduction of the sorption under conditions when 
anionic species (hydroxides or carbonates) would exist in solution. 
This is particularly the case for U(VI) at pH above 7-8 when anion- 
ic carbonate complexes would be formed. Plutonium is predomi- 
nantly tetravalent under the present conditions, as indicated by the 
sorption behaviour. 


40784 (ZfI-Mitt—66) Reports of the Central Institute for 
Isotopes and Radiation Research. (Akademie der Wissens- 
chaften der DDR, Leipzig. Zentralinstitut fuer Isotopen- 
und Strahlenforschung). May 1983. 84p. NTIS (US Sales 
Only), PC A03/MF A0O1. Order Number DE84780538. 

Separate abstracts have been prepared for items within the 
scope of the Energy Data Base. 


40785 Reactions of uranium(V), neptunium(V), and 
plutonium(V) with the carbonate radical. Mulac, W.A.; 
Gordon, S.; Schmidt, K.H.; Wester, D.; Sullivan, J.C. (Ar- 
gonne National Lab., IL). Inorganic Chemistry; 23: No. 12, 
1639-1641(6 Jun 1984). Contract W-31-109-ENG-38. 

The rates for the reactions of the tris(carbonato)actinide(VI) 
ions with e/sub aq/~ have been determined to be (1.18 +/- 0.6) X 
10%, (2.34 +/- 0.12) X 10%, and (2.28 +/- 0.11) X 10!° M~?S7}, 
respectively, for U, Np, and Pu. The values determined for the 
rates of the reactions of CO;~ + An(V) (An = actinide) are 4.88 X 
10%, 1.52 X 10%, and 2.73 X 107 M~'s~}, respectively, for U, Np, 
and Pu. The results of these latter reactions are interpreted with use 
of the Marcus cross relations with values for the An(IV)/An (V) 
couples determined by using cyclic voltammetry. 


40786 Incorporation of stable and radioactive isotopes via 
organoborane chemistry. Kabalka, G.W. (Univ. of Tennes- 
see, Knoxville). Accounts of Chemical Research; 17: No. 6, 
215-221(Jun 1984). 

An organic synthesis involving the use of organoboranes 
rather than the traditional substitution reactions and Grignard rea- 
gents for the rapid preparation of physiologically active materials 
labelled with short-lived isotopes is discussed in detail. The iodina- 


tion reaction for incorporating I-123 or I-125 into compounds was 
found to proceed via an electrophilic attack by the iodine molecule 
on the electron-rich borax complex, did not require the presence of 
strong base, and was complete in 60 sec. The procedure also uses 
radiolabeled NaI rather than the more unstable iodine monochlor- 
ide usually used. A similar procedure was developed for labelling 
compounds with Br-77. Other direct one-pot syntheses are de- 
scribed for incorporation of O-17, N-13, N-15, C-11, and C-13 into 
compounds very rapidly. 


40787 Oxidation and hydriding of uranium studied by po- 
sitron annihilation. Howell, R.H.; Colmenares, C-.; 
McCreary, T. (Lawrence Livermore National Lab., CA 
(USA)). Journal of the Less-Common Metals; 98: No. 2, 267- 
278(Apr 1984). 

The oxidation of uranium by water vapor and dry or humid 
oxygen and the hydriding of uranium by dry or humid hydrogen 
were studied by positron annihilation measurements. Positron life- 
time and Doppler broadening measurements exhibit features that 
are correlated with the reaction conditions and with the defect 
complexes controlling the reactions. There is evidence of positroni- 
um formation and trapping and specific lifetime values are associat- 
ed with different defect complexes. 


40788 Enthalpy of solution of californium metal and the 
standard enthalpy of formation of Cf* (aq). Fuger, J.; Haire, 
R.G.; Peterson, J.R. (Oak Ridge National Lab., TN (USA)). 
ri of the Less-Common Metals; 98: No. 2, 315-321(Apr 
1984). 

The enthalpy of solution of californium metal (double-hexag- 
onal close packed) in 1 mol dm~* hydrochloric acid was measured 
at 298.15 +- 0.05 K, yielding a value of -576.1 +- 3.1 kJ mol™*. 
From this value the standard enthalpy of formation of Cf* (aq) is 
derived as -577 +- 5 kJ mol™', and using reasonable entropy esti- 
mates the standard potential of the Cf**/Cf° couple is calculated to 
be -1.92 +- 0.03 V. 


40789 Preparation and characterization of plutonium-240 
oxide used for half-life measurement. Rein, J.E.; Waterbury, 
G.R. (Los Alamos National Lab., NM (USA)). International 
Journal of Applied Radiation and Isotopes; 35: No. 3, 159- 
161(Mar 1984). 

The *°Pu oxide, enriched to 98.5% in *°Pu, used for the 
half-life measurements was prepared by ion-exchange purification in 
nitric acid solution, followed by heating at 1250°C to the oxide. 
Four laboratories provided characterizations of plutonium chemical 
assay, mass-spectrometric isotopic abundances, and measurements 
of radioactive and nonradioactive impurities. The 95% confidence 
interval associated with the computed number of atoms of Pu 
per gram of oxide is +- 0.03%. 


40790 Trapping of pulse injected ions in a radio-frequen- 
cy quadrupole trap. Chun-Sing, O.; Schuessler, H.A. (Texas 
A & M Univ., College Station). "Revue de Physique Appli- 
quee; 17: No. 2; 83-88(Feb 1982). 

The possibility of trapping ions from an externally injected 
pulsed ion beam in a radio-frequency quadrupole ion trap, with 
phase-synchronized switching-on of the driving field, was investi- 
gated. Phase space methods were used to derive the optimum con- 
ditions for permanently trapping the injected ions. A high trapping 
efficiency, close to unity, is possible and energy-selectivity as well 
as mass-selectivity of the stored ions can be obtained. 


40791 Long term study of high level Ge-68 generators. 
Hanrahan, T.J.; Yano, Y.; Welch, M.J.; McElvany, K.D.; 
Moore, H.A. (New England Nuclear Corp., North Billerica, 
MA). Journal of Labelled Compounds and Radiopharmaceuti- 
cals; 19: No. 11-12, 1537-1538(1984). 

For a number of years, the Nuclides and Sources Division of 
N.E.N. has provided a radiochemical generator based on AlO3/ 
EDTA which many customers convert for radiopharmaceutical 
use. As a consequence, considerable data has been accumulated on 
this system. Their research group has investigated both variations 
on the commercially available unit and some alternatives to AleOs/ 
EDTA. A promising alternative is based on a separation using 





SnO2/1M HCl. It produces ionic Ga-68, has relatively high initial 
clution efficiencies, stable long-term performance, low parent leak- 
age, and low levels of tin leakage. Separation by this method has 
recently been reported for its suitability for generating ionic Ga-68 
for radiopharmaceutical use. 


40792 Comparison of Ge-68/Ga-68 generator systems for 
radiopharmaceutical McElvany, K.D.; Hopkins, 
K.T.; Hanrahan, T.J.; Moore, H.A. Jr.; Welch, M.J. (Wash- 
ington Univ. School of Medicine, St. Louis, MO). Journal of 
Labelled Compounds and Radiopharmaceuticals; 19: No. 11- 
12, 1419-1420(1984). 

Several germanium-68/gallium-68 generator systems have 
been proposed over the past several years in an effort to provide a 
source of the positron-emitter gallium-68 that can readily be con- 
verted into radiopharmaceuticals for use with positron emission to- 
mography. The first Ge-68/Ga-68 generator to be described con- 
sisted of Ge-68 adsorbed onto an alumina column. Recently an 
ionic Ge-68/Ga-68 generator system utilizing a tin dioxide column 
eluted with 1 M HCl was descibed. Another ionic Ge-68/Ga-68 
generator system - an alumina column that is eluted with 0.1 M 
NaOH to yield Ga-68 as the gallate ion - has also been described. 
The gallium-68 obtained from all three generator systems has been 
used to label a variety of compounds with potential uses in nuclear 
medicine; these include **Ga-EDTA, *Ga-EDTMP, ®Ga-ttranfer- 
rin, *Ga-human serum albumin microspheres, **Ga-red blood cells, 
and ®Ga-platelets. 
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40793 (DOE/ER/04694—1) Low energy ion-molecule re- 
action dynamics and chemiionization kinetics. Progress 
report, February 1, 1982-January 31, 1985. Farrar, J.M. 
(Rochester Univ., NY (USA)). 1984. Contract AC02- 
78ER04694. 20p. NTIS, PC A02/MF A001; GPO Dep. 
Order Number DE84015881. 

The research performed has been in the area of low energy 
crossed ion beam-neutral beam studies of a wide spectrum of ele- 
mentary chemical reactions. Our reactive scattering work embodies 
crossed beam studies of simple chemical processes under single-col- 
lision conditions which elucidate reaction dynamics by measuring 
product branching ratios, translational energy distributions and scat- 
tering angle distributions. The studies have emphasized the proton 
transfer reactions of the important flame cations HCO* and H;O0* 
with a number of neutral molecules present in flames, including 
HO, CHsO0H, CHsCH2OH, and (CHs),CO, and a wide variety of 
reactions of the ground state carbon cation, C*(?P), with neutrals, 
illustrating the important reactions of insertion into C-H, O-H, N- 
H, and C-C bonds, as well as condensation reactions in which new 
C-C bonds are formed, yielding significant increases in the molecu- 
lar weight of the charged product. These studies represent the first 
crossed-beam studies in which information more detailed than rate 
constants and energy dependent total cross sections has been in- 
ferred about the reaction dynamics. The differential cross section 
measurements we have performed during the last three years repre- 
sent the only extant data of this type and yield unique insight into 
several classes of chemical reactions over a wide range of collision 
energies. 


40794 (DOE/ER/10435—3) Laser spectroscopy of com- 
bustion intermediates. Engelking, P.C. (Oregon Univ., 
Eugene (USA). Dept. of Chemistry). 1984. Contract AT06- 
79ER10435. Sp. NTIS, PC A02/MF AOl; 1; GPO Dep. 
Order Number DE84016101. 

Portions are illegible in microfiche products. 

The use of laser techniques to probe combustion, requires 
knowledge of the spectra of the reacting species, and understanding 
the reactivity of flame species requires understanding the radical re- 
action intermediates. Computer-controlled laser-induced fluores- 
cence apparatus was used to measure spectra of the a-X transition 
of CF, the A-X and B-X transitions in several cyano radical ca- 
tions, the b-X transition in PH, the A-X transition in methylnitrene, 
and the A-X transition in haloacetylene cations. (DLC) 


40 CHEMISTRY 
4008 Combustion, Pyrolysis, And High-temperature Chemistry 


40795 (DOE/ER/10608—T1) Reaction mechanisms in 
combustion: formation of soot and polycyclic aromatic hydro- 
carbons. Final technical report, 1 April 1980-31 March 1984, 
Goddard, W.A. III. (California Inst. of Tech., Pasadena 
(USA). Div. of Chemistry and Chemical Engineering). 31 
Jul 1984. Contract AT03-80ER 10608. 69p. NTIS, PC A04/ 
MF A011; 1; GPO Dep. Order Number DE84015377. 

Portions are illegible in microfiche products. 

Current and future developments in combustion require a de- 
tailed understanding of the reaction mechanism of combustion be- 
cause of the conflicting demands of high-fuel economy combined 
with reduced noxious emissions (NO/sub x/, hydrocarbons, CO, 
soot) and because of the necessity of using new fuels and combus- 
tion systems. A problem of particular importance is the increased 
production of soot and of polycyclic aromatic hydrocarbons 
(PCAH) that accompanies increased use of intermittent fuel injec- 
tion combustion systems, and low hydrogen/cagbon fuels derived 
from coal rather than high hydrogen/carbon petroleum-based fuels. 
Objective of our program is to establish the microscopic mecha- 
nisms involved in the formation of soot in combustion processes 
and to develop a dynamical model that can be used to obtain a real- 
istic simulation of the chemical processes involved in a growing 
soot particle. Armed with an understanding of the chemistry and 
dynamics, one can design optimum strategies for modifying com- 
bustion processes so as to control and reduce production of soot 
and PCAH. 


40796 Stability of plane and curved flames. Matalon, M.; 
Matkowsky, B.J. (Northwestern Univ., Evanston, IL). 
oe). Journal on Applied Mathemadics; 44: 327-343(Apr 
1984). 

Theoretical studies on flame stability have generally been 
based on one of two approaches: the hydrodynamic model which 
accounts for thermal expansion due to combustion, but ignores 
flame structure, and the diffusional-thermal model which considers 
flame structure in a prescribed constant-density flow, thus ignoring 
thermal expansion. The present study is based on a model in which 
both thermal expansion and flame structure are accounted for. The 
model describes the dynamics of flame fronts including their stabili- 
ty. The stability of plane and curved flames is discussed. In particu- 
lar, the effect of flame stretch, thermal expansion, Lewis number, 
and Prandtl number on stability is determined. 


40797 Effective utilization of equations of state for ther- 
modynamic properties in process simulation. Mathias, P.M.; 
Boston, J.F.; Watanasiri, S. (Energy Laboratory and Chemi- 
cal Engineering Dept., Massachusetts Inst. of Tech., Cam- 
bridge, MA 02139). AIChE (American Institute of Chemical 
Engineers) Journal; 30: No. 2, 182-183(Mar 1984). 
Thermodynamic property computations using equations of 
state first require computation of the density root. Since higher 
level calculations such as single-stage flash, distillation and data re- 
gression are usually performed iteratively, properties are often de- 
manded at conditions where the appropriate density root does not 
exist. A strategy of returning suitable pseudoproperties under such 
conditions is proposed. It has been successfully used in ASPEN 
(Advanced System for Process Engineering), a general process sim- 
ulator developed at the Massachusetts Institute of Technology. 


40798 Response to ambient pressure of fuel drop combus- 
tion with surface equilibrium. Janssen, R.D.; Ludford, G.S.S. 
(Cornell Univ., Ithaca, NY). International Journal of Engi- 
neering Science; 22: 403-410(1984). Contract W-7405-ENG- 
36. 


The burning rate response of a fuel drop to ambient pressure 
is determined, using the method of activation-energy asymptotics. 
The combustion is assumed to be quasi-steady and spherically sym- 
metric. Other analyses of this problem have commonly, but unreal- 
istically, assumed that the surface temperature T(s) may be pre- 
scribed a priori. By contrast, the present analysis imposes vapor- 
liquid equilibrium at the surface of the drop, so that T(s) is deter- 
mined as part of the solution. The resulting response curves differ 
markedly from those obtained by prescribed-T(s) analyses. In par- 
ticular, it is shown that the burning rate actually decreases over 
much of the response as the ambient pressure increases. Also, in the 
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limit of large pressure, the reaction zone moves to the surface of 
the drop (the Buckmaster flame), rather than evolving into the fa- 
miliar Burke-Schumann equilibrium flame. 


40799 Optical and probe measurements of soot in a burn- 
ing fuel droplet stream. Bonczyk, P.A.; Sangiovanni, J.J. 
(United Technologies Research Center, East Hartford, CT). 
Combustion Science and Technology; 36: 135-147(1984). 

A controlled, nearly one-dimensional spray flame generated 
by the combustion of a continuous stream of fuel droplets of uni- 
form initial size and spacing has been subjected to soot particulate 
size, number density, and volume fraction measurements by means 
of both the polarization dependence of Mie-scattered laser radiation 
at a fixed angle and an electrostatic sampling probe. Good agree- 
ment is noted between the optical and probe results, especially for 
the volume fraction, values, reflecting relative insensitivity to partic- 
ulate shape. The results obtained suggest that chain-like agglomer- 
ation occurs in the flame and is not solely a probe-induced effect. 


42 ENGINEERING 


REFER ALSO TO CITATION(S) 40451 
4201 General Engineering 


REFER ALSO TO CITATION(S) 40455, 41124 


40800 (CONF-8209238—Suppl.) ISATA 82. Introductory 
lectures. (Volkswagenwerk A.G., Wolfsburg (Germany, 
F.R.)). 1982. 73p. NTIS (US Sales Only), PC A04/MF AO1. 
Order Number DE84770416. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

Portions are illegible in microfiche products. 

From 13-17 September 1982 an “international symposium on 
automotive technology and automation with particular reference to 
computer aided engineering and manufacturing (ISATA)” took 
place at Wolfsburg (FRG). The papers presented at this symposium 
are published in 3 Volumes. For each of the papers a separate sub- 
ject analysis has been carried out. 


40801 (EGG-M—08684) Parametric cost estimation in 
construction. Wilson, C.J. (EG and G Idaho, Inc., Idaho 
Falls (USA)). 17 Jun 1984. Contract AC07-76ID01570. 4p. 
(CONF-8406118—2). NTIS, PC A02/MF A011; 1; GPO 
Dep. Order Number DE84015905. 

From 7. international conference of women engineers and 
scientists; Washington, DC, USA (17 Jun 1984). 

Portions are illegible in microfiche products. 

This paper provides insights to the Freiman Analysis of 
System Technique (FAST) parametric cost estimation methodolo- 
gy, and explains its application. EG & G Idaho, Inc., under the di- 
rection of the Department of Energy, is the FAST Project Office 
with the role to assist in the evaluation, development, and imple- 
mentation of the FAST models. Of the four models available, this 
paper will discuss the FAST-C construction model. The FAST-C 
model was designed to calculate costs, schedules, and risks or un- 
certainties for all types of civil engineering or construction projects, 
buildings, and utilities in either macro or micro. Improved cost ac- 
curacy in planning and conceptual construction designs is a necessi- 
ty that concerns government as well as industry. With the advent 
of the parametric methodology being applied to the construction, 
we now have the capability in the early stages of design to identify 
unforeseen costs due to design growth and unidentified detail. 
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40802 (AD/A—088701, pp 3-13) Field experiences with 
rotordynamic instability in high-performance turbomachinery. 
Doyle, H.E. (Phillips Petroleum Company Europe-Africa, 
London, England). Aug 1980. NTIS, PC A20. Order 
Number T184900879. (CONF-8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

Instability in centrifugal compressors is a very serious prob- 
lem and one that has caused the Phillips Petroleum Co., and our 
partners, considerable consternation and eventually resulted in lost 
production, extended construction periods and costs, and heavy 
maintenance expenditures. Phillips Petroleum has been involved in 
two major incidents relative to rotordynamic instability of centrifu- 
gal compressors. Both incidents have resulted in serious problems 
for all particles concerned. In one instance, we sustained a substan- 
tial loss of revenue on crude oil sales since we had no method of 
disposing of the gas which is associated with oil production. In the 
second instance, we faced a possible shortfall in delivery of gas to 
meet contractual commitments. Fortunately, with the combined ef- 
forts of the manufacturer and our own people we were able to 
avert a major shortfall in gas delivery. 


40803 (AD/A—088701, pp 15-34) Field verification of 
lateral-torsional coupling effects on rotor instabilities in cen- 
trifugal compressors. Wachel, J.C.; Szenasi, F.R. (Southwest 
Research Inst., San Antonio, TX). Aug 1980. NTIS, PC 
A20. Order Number T184900879. (CONF-8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

Lateral and torsional vibration data were obtained on a cen- 
trifugal compressor train which had shaft instabilities and gear fail- 
ures. The field data verifies that the stability of centrifugal com- 
pressors can be adversely affected by coincidence of torsional natu- 
ral frequencies with lateral instability frequencies. The data also in- 
dicates that excitation energy from gearboxes can reduce stability 
margins if energy is transmitted either laterally or torsionally to the 
compressors. The lateral and torsional coupling mechanisms of 
shaft systems have been investigated both in theory and in laborato- 
ry models by other investigators. This paper documents these cou- 
pling mechanisms in a large industrial compressor train and demon- 
strates the potential effect on rotor stability. Guidelines are set forth 
to eliminate these potential problems by minimizing the interaction 
of torsional and lateral responses and their effect on rotor stability. 


40804 (AD/A—088701, pp 35-43) Practical experience 
with unstable compressors. Malanoski, S.B. (Mechanical 
Technology Inc., Latham, NY). Aug 1980. NTIS, PC A20. 
Order Number T1I84900879. (CONF-8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

High and low pressure compressors which operate well 
above their fundamental rotor-bearing lateral natural frequencies 
can suffer from destructive subsynchronous vibration. Usually the 
elements in the system design which contribute to this vibration, 
other than the shafting and the bearings, are the seals (both gas lab- 
yrinth and oil breakdown bushings) and the aerodynamic compo- 
nents. Using analytical mathematical modeling techniques for the 
system components, an attempt is made to gauge the destabilizing 
effects in a number of compressor designs. Recommendations are 
made, based on experiences with stable and unstable compressors, 
which can be used as guides in future designs. 





40805 (AD/A—088701, pp — Analysis and identifi- 
cation of subsynchronous vibration for a high pressure paral- 
lel flow centrifugal compressor. Kirk, R.G.; Nicholas, wes 
Donald, G.H.; Murphy, R.C. (Ingersoll Rand Ca, Easton, 
PA). Aug ‘1980. NTIS, PC A20. Order Number 
7184900879. (CONF-8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

The evaluation of turbomachinery designs prior to actual 
hardware test and field installation is now the rule rather than the 
exception for rotating machinery manufacturers. This requires the 
verification of the current state of the art analytical techniques for 
rotor-bearing-seal dynamics by development testing and/or con- 
trolled test cae or field vibration studies. This paper presents the 
summary of a complete analytical design evaluation of an existing 
parallel flow compressor and reviews a recent field vibration prob- 
lem that manifested itself as a subsynchronous vibration that 
tracked at approximately 2/3 of compressor speed. The comparison 
of predicted and observed peak response speeds, frequency spec- 
trum content, and the performance of the bearing-seal-systems are 
presented as the events of the field problem are reviewed. Conclu- 
sions and recommendations are made as to the degree of accuracy 
of the analytical techniques used to evaluate the compressor design. 


40806 (AD/A—088701, pp 67-83) eager yaoncs soa insta- 
bility of a geared centri compressor of overhung design. 
Hudson, J.H.; Wittman, L.J. (Allis-Chalmers Corp., Mil- 
waukee, Wh). Aug 1980. NTIS, PC A20. Order Number 
T184900879. (CONF-8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

This paper presents the original design analysis and shop test 
data which were obtained for this compressor. Also included are 
field test data, subsequent rotor dynamics analysis, modifications, 
and final rotor behavior. 


40807 (AD/A—088701, pp 85-94) Aero-induced vibra- 
tions in centrifugal compressors. Bonciani, L.; Ferrara, P.L.; 
Timori, A. (Nuovo Pignone, Florence, Italy). Aug 1980. 
NTIS, ‘PC A20. Order Number 1184900879. (CONF- 
8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

Full load tests carried out on high pressure centrifugal com- 
pressors confirmed the presence of asynchronous vibrations due to 
aerodynamic forces, mainly at flows nearing surge. Analysis of the 
behavior of the rotors would seem to suggest that there could be 
aerodynamic excitation on the final stage. The vibration analysis re- 
sults are discussed in light of this hypothesis. 


4os0es ~=9© (AD/A—088701, pp 95-106) Parameters and 
destabilizing actions 0: 


measurements of the f rotating ma- 
chines, and the assumptions of the 1950's. Bently, D.E. 
(Bently Nevada Corp., Minden). Aug 1980. NTIS, PC A20. 
Order Number T184900879. (CONF-8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

Employing a rotor built to produce one of the forward cir- 
cular self-excited category malfunctions known as gas whip, steam 
whip, or aerodynamic whip, it is possible to show the results of de- 
liberate perturbation while the rotor is still in stable operation. This 
test indicates that the destabilizing actions are not mystical or un- 
measurable and that the mathematical modeling done today can be 
more realistic than the models assumed in the 1950s and which still 
exist essentially unchanged more than 25 years later. The continued 
use of the original modeling is unfortunate in that it has led to the 
use of inappropriate words to express what is happening and a lack 
of full understanding of the category of forward circular whip in- 
stability mechanisms. It is hoped that this work, although incom- 
plete, will be followed by better mathematical theory and better ex- 
perimental tests to help clarify the mysteries of rotating machinery 
stability. 
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40809 San pp 109-118) Asynchronous vi- 
bration problem of centrifugal compressor. Fujikawa, Take- 
= Ishiguro, Naotsugi; Ito, Mitsuhiko. (Kobe Steel, Ltd., 

apan). Aug 1980. NTIS, PC A20. Order Number 
Tiea300879. (CONF-8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

Unstable asynchronous vibration problem in high pressure 
centrifugal compressor were reported by J.C. Wachel, K.J. Smith, 
D.W. Fowlie, etc. This paper describes the similar problem we 
have experienced and the remedial actions against it. 


-. (AD/A—088701, pp 121- “ae 7 of turbulent 
coefficients. Childs, D.W.; 


or rotordynamic Dressman, 
J.B; Childs, S.B. (Univ. of Louisville, RY; Texas A & M 
Univ., College Station). Aug 1980. NTIS, PC A20. Order 
Number T184900879. (CONF-8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in -performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

A facility has been developed for dynamic testing of straight 
and convergent-tapered seals, with the capability of separately de- 
termining both direct and cross-coupled stiffness, damping, and 
added mass coefficients. The test apparatus causes the seal journal 
to execute small-eccentricity centered circular orbits within its 
bearings. Dynamic measurements are made and recorded of the 
seal-displacement-vector components, and of the pressure field. The 
pressure field is integrated to yield seal reaction-force components. 
The displacement and force vector components are analyzed via a 

i Newton-Raphson procedure to yield the desired seal 
dynamic coefficients. Representative test data are provided and dis- 
cussed. 


40811 (AD/A—088701, pp 139-167) Evaluation of insta- 
bility forces of labyrinth seals in turbines or compressors. 
Iwatsubo, Takuzo. (Kobe Univ., Japan). Aug 1980. NTIS, 
PC A20. Order Number T184900879. (CONF-8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

This work investigates the effects of a force induced by the 
labyrinth seal on the stability of rotor systems and the factors of the 
seal which affect the stability. In the analysis, it is assumed that the 
fluid in the seal is steady and that the rotor is set vertically in order 
to avoid the effects of gravity force. The force induced by the seal 
is expressed in terms proportional to the velocity and displacement 
of the rotor and is deduced to that expression for the oil-film force 
in journal bearings. That force is taken into account in the equa- 
tions of motion; then the stability of the system is discussed by 
energy concept. The force induced by the labyrinth seal always 
makes the rotor system unstable, and the tendency is remarkable 
when seal leakages are small. The resonance point of the rotor 
system is also affected by the labyrinth seal; that is, the resonance 
point of the rotor system is removed by the seal leakages. The flow 
pattern in the labyrinth seal was investigated experimentally, and 
the force induced by the labyrinth seal was measured by using a 
water-tunnel experimental system which was designed to measure 
the labyrinth seal force by using the similarity between gas and 
liquid flow theory. 


(AD/A—088701, pp nig Damping in ring 
seals for compressible fluids. Fleming, D.P. (National ro 

Administration, Cleveland, OH). Aug 
1980. NTIS, PC A20. Order Number T184900879. (CONF- 
8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in -performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

An analysis is presented to calculate damping in ring seals 
for a compressible fluid. Results show that damping in tapered ring 
seals (optimized for stiffness) is less than that in straight bore ring 
seals for the same minimum clearance. Damping in ring seals can 
promote fractional frequency whirl and can, thus, be detrimental. 
Thus, tapered seals can benefit rotor and seal stability by having 
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lower damping as well as higher stiffness. Use of incompressible re- 
sults leads to large errors. 


40813 (AD/A—088701, pp 189-212) Flow induced spring 
coefficients of labyrinth seals for application in rotor dynam- 
ics. Benckert, H.; Wachter, J. (Universitaet, Stuttgart, Ger- 
many). Aug 1980. NTIS, PC A20. Order Number 
TI84900879. (CONF-8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

Self-excited rotor vibrations which are a function of output 
are being increasingly observed in high-performance turbo-machin- 
ery, in particular high-pressure compressors. The labyrinth lateral 
force components of the rotor loadings, which are related to the 
unequal pressure patterns over the circumference of the contactless 
sealings by an eccentric shaft location, are one possible reason for 
the self excitation. The investigations presented in this paper deal 
with the flow induced aerodynamic spring coefficients of labyrinth 
seals, with the restoring force in the deflection plane of the rotor 
and the lateral force acting perpendicularly to it. The discussion in- 
cludes the effects of operational conditions on the spring character- 
istics of these components, such as differential pressure, speed, inlet 
flow conditions, and the geometry of the labyrinth seals. Estimation 
formulas for the lateral forces due to shaft rotation and inlet swirl, 
which are developed through experiments, are presented. The utili- 
zation of the investigations is explained and results of stability cal- 
culations, especially for high pressure centrifugal compressors, are 
added. Remarks about possibilities to avoid the exciting forces in 
labyrinths will finish this report. 


40814 (AD/A—088701, pp 213-225) Hydraulic forces 
caused by annular pressure seals in centrifugal pumps. Iino, 
T.; Kaneko, H. (Hitachi, Ltd., Tsuchiura, Japan). Aug 1980. 
NTIS, PC A20. Order Number T184900879. (CONF- 


8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

An experimental study was performed with static and dy- 
namic test apparatus to investigate the hydraulic forces caused by 
annular pressure seals. The measured inlet and exit loss coefficients 
of the flow through the seals were much smaller than the conven- 
tional values, though the measured resistance coefficients agreed 
well with the values calculated by the equations proposed by 
Yamada and by Tao and Donovan. The results of the dynamic tests 
showed that the damping coefficient and the inertia coefficient of 
the fluid film in the seal were not affected much by the rotational 
speed or the eccentricity of the rotor, though the stiffness coeffi- 
cient seemed to be influenced by the eccentricity. 


40815 (AD/A—088701, pp 229-235) Test program to 
measure fluid mechanical whirl-excitation forces in centrifu- 
gal pumps. Brennen, C.E.; Acosta, A.J.; Caughey, T.K. 
(California Inst. of Technology, Pasadena). Aug 1980. 
NTIS, PC A20. Order Number 1184900879. (CONF- 
8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

Much speculation has surrounded the possible unsteady hy- 
drodynamic forces which could be responsible for the excitation of 
whirl instabilities in turbomachines. However there exist very few 
measurements of these forces which would permit one to evaluate 
the merits of the existing fluid mechanical analyses. In keeping with 
the informal nature of this workshop we will present details of a 
proposed test program for the measurement of the unsteady forces 
on centrifugal impellers caused by either (i) azimuthal asymmetry in 
the volute geometry or (ii) an externally imposed whirl motion of 
the impeller. In the second case the forces resulting from the im- 
posed whirl motions with frequencies ranging from zero to syn- 
chronous will be measured by means of a force balance upon which 
the impeller is mounted. This work is presently being carried out 
under contract with the NASA George Marshall Space Flight 
Center, Huntsville, Alabama. 
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40816 (AD/A—088701, pp 237-247) Brief note on the 
interaction of an actuator cascade with a singularity. Cha- 
mieh, D.; Acosta, A.J.; Brennen, C.E.; Caughey, T.K. (Cali- 
fornia Inst. of Technology, Pasadena). Aug 1980. NTIS, PC 
A20. Order Number TI84900879. (CONF-8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

We have recently become concerned with making estimates 
of steady forces that may be exerted between moving blade rows 
and stationary blade rows or volutes. Our present interest is with 
time averaged forces for estimation of shaft loads and flow asym- 
metry forces rather than with transient processes. For this purpose 
we have adopted the well-known actuator model for the blade row 
in which the flow leaving the row or cascade is assumed to have a 
constant leaving angle. The disturbances external to this row such 
as a volute may be represented by distributions of vortex elements 
as was done for example by Domm and Hergt. In the present case 
this singularity causes perturbations of the basic one-dimensional 
flow through the actuator cascade which lead to overall rotor 
forces and flow perturbations which are the subject of interest here. 
The problem then is one of constructing a velocity field that in- 
cludes the disturbance (but adds no more) and satisfies the flow tan- 
gency condition leaving the blade row. 


40817 (AD/A—088701, pp 249-265) Effect of fluid 
forces on rotor stability of centrifugal compressors and 
pumps. Colding-Joergensen, J. (Technical Univ. of Den- 
mark, Lyngby). Aug 1980. NTIS, PC A20. Order Number 
TI84900879. (CONF-8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

In this paper a simple two-dimensional model for calculating 
the rotordynamic effects of the impeller force in centrifugal com- 
pressors and pumps is presented. It is based on potential flow 
theory with singularities. Equivalent stiffness and damping coeffi- 
cients are calculated for a machine with a vaneless volute formed 
as a logarithmic spiral. It appears that for certain operating condi- 
tions, the impeller force has a destabilizing effect on the rotor. The 
order of magnitude of this effect can be determined from the stiff- 
ness and damping coefficients calculated. The paper is a brief 
review of the author’s thesis where more details of the calculation 
can be found. 


40818 (AD/A—088701, pp 267-284) Non-synchronous 
whirling due to fluid-dynamic forces in axial turbo-machinery 
rotors. Shen, S.F.; Mengle, V.G. (Cornell Univ., Ithaca, 
NY). Aug 1980. NTIS, PC A20. Order Number 
T184900879. (CONF-8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

The role of fluid-forces acting on the blades of an axial 
turbo-rotor with regards to whirling is analyzed. The dynamic 
equations are formulated for the coning mode of an overhung 
rotor. The exciting forces due to the motion are defined through a 
set of rotor stability derivatives (R.S.D.’s), and analytical expres- 
sions of the aerodynamic contributions are found for the case of 
small mean stream deflection, high-solidity and equivalent flat plate 
cascade. (Torque-whirl and tip-clearance effects can also be includ- 
ed in the R.S.D.s). For a typical case, only backward whirl is indi- 
cated if the phase-shifting of the rotor wake effect is ignored. A 
parametric study of the dynamic stability boundary reveals that a 
reduction in blade stagger angle, mass-flow rate, fluid density and 
an increase in stiffness and external damping are all inducive for im- 
proved stability. An optimum overhang distance of the rotor from 
the bearing-support can also be found. Finally, when two or more 
opposing whirling mechanisms are present, mutual annihilation is 
possible by making a certain whirling group b/sub 0/ very small. 
This concept can be useful in the preliminary design stage or for 
later improvements. 





40819 (AD/A—088701, pp 285-302) Vibration ag 
mechanisms induced by flow in turbomachine 


stages. Thom: 

son, W.E. (Turbo Research, Inc., Lionville, PA). Aug 1980. 
NTIS, PC A20. Order Number T184900879. (CONF- 
8005250—). 
From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

The working fluid in a turbomachine stage can excite vibra- 
tion of the rotor and must be included as an energy source for the 
system. The system then comprises both fluid and rotor structure, 
and in stating a stability criterion the damping of both must be con- 
sidered. Mechanical vibration perturbs the passage flow conditions 
which then excites or dampens the inducing vibration. Positive ex- 
citation (negative damping) results from the positive cross-coupled 
components of an unbalance force induced by the vibratory dis- 
placement as well as the orbital velocity of the rotor. The equation 
of motion of flow in a turbomachine shows that unsteady flow is 
necessary for work transformation. The amplitude, frequency and 
phase angle of the unsteady flow phenomena must then be found to 
compare with the structural dynamics of the turbomachine. 


40820 (AD/A—088701, pp 303-316) Self-excited rotor 
whirl due to tip-seal leakage forces. Leie, B.; Thomas, H.J. 
(Technische Universitaet, Muenchen, Germany). Aug 1980. 
NTIS, PC A20. Order Number T1I84900879. (CONF- 
8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

Self-excited vibrations may cause severe limitation of the 
performance of turbomachines. Bearing forces, elastic hysteresis 
and forces from the fluid flow through clearances are known as 
origin. Forces from the leakage flow became important with in- 
creasing performance because they increase with it. Theoretical ap- 
proaches and extensive experiments were made to determine the 
dependence of the forces from the leakage losses and from rotating 
flow in the radial gaps. Therefore evaluation of the exciting forces 
for the investigated types of turbine stages should be possible. 


40821 (AD/A—088701, pp 317-328) Fluid forces on ro- 
whirling 


tating centrifugal impeller with motion. Shoji, Hi- 
denobu; Ohashi, Hideo. (Univ. of Tokyo, Japan). Aug 1980. 
NTIS, PC A20. Order Number 1184900879. (CONF- 
8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

Fluid forces on a centrifugal impeller, whose rotating axis 
whirls with a constant speed, have been calculated by using un- 
steady potential theory. To simplify the problem, it is assumed that 
the flow is incompressible and two dimensional, the impeller is sur- 
rounded by vaneless diffuser and the eccentricity is constant and 
small. Calculations are performed for various values of whirl speed, 
number of impeller blades and angle of blades. Some typical exam- 
ples of results are shown in vector diagrams. Although the results 
of this paper are obtained for simplified geometries under idealized 
assumptions, they will suggest us the nature of fluid forces acting 
on whirling impeller. 


40822 (AD/A—088701, pp 331-343) Limit _— of a 
flexible shaft with hy journal bearings in unstable 
regimes. Brown, R. D. Black, H.F. (Heriot-Watt Univ., Ed- 
inburgh, Scotland). Aug 1980. NTIS, PC A20. Order 
Number T184900879. (CONF-8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in -performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

A simple linear stability criterion demonstrates that an in- 
crease in shaft flexibility results in reduced stability. An examina- 
tion of the corresponding complex eigenvalues confirms the stabili- 
ty reduction but also shows that the maximum negative damping in 
flexible shafts/bearing systems is very small. Thus the energy trans- 
ferred to the shaft whirl through the lubricant film is also very 
small. A non-linear behaviour in these cases can be investigated if 
appropriate solutions of Reynolds equation are available. An ap- 
proximate but realistic method has been incorporated into a dynam- 
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ic simulation. It is demonstrated that in unstable regimes, flexible 
shafts have small limit cycle motions. 


(AD/A—088701, pp 345-357) Role of oil-film 
canines in promoting shaft : some experimental ob- 
servations. Holmes, R. (Univ. of Sussex, England). Aug 
1980. NTIS, PC A20. Order Number T184900879. (CONF- 
8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; Coilege Station, TX, 
USA rh May 1980). 

An insight into the mechanism of oil whirl instability is ob- 
tained by investigating theoretically and experimentally its occur- 
rence in rigid and flexible rotor systems. Means of damping against 
such instability are applied in the latter case and their effectiveness 
discussed. 


40824 (AD/A—088701, pp 361-367) Experimental re- 
sults concerning excitations. Vance, J. M. 
Laudadio, F.J. (Texas A & M Univ., College Station). Aug 
1980. NTIS, PC A20. Order Number T184900879. (CONF- 
8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

Based on what the authors have seen, the modern high per- 
formance centrifugal compressor is more likely to have problems 
with nonsynchronous rotordynamic instability than any other single 
class of machine. When designed for industrial application, these 
machines are typically multistage, with a rotor designed to operate 
at supercritical speeds, and supported on oil film bearings. When 
such a compressor exhibits nonsynchronous whirl, the first trouble- 
shooting efforts are usually aimed at modifying the oil film bear- 
ings. For example, a machine with cylindrical journal bearings may 
be modified to accept tilt-pad bearings, which have smaller cross- 
coupling coefficients (but also less damping). The frequency with 
which these efforts fail suggests to the authors the existence of ro- 
tordynamic destabilizing excitations which are unique to centrifu- 
gal-type machines and which are not associated with the bearings. 


40825 (AD/A—088701, pp 369-382) Physical explana- 
tions of the destabilizing effect of damping in rotating parts. 
Crandall, S.H. (Massachusetts Inst. of Technology, Cam- 
bridge). Aug 1980. NTIS, PC A20. Order Number 
T1I84900879. (CONF-8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

original explanation of shaft whipping due to internal 
friction by A.L. Kimball in 1923 employed a physical argument 
based on hysteresis in the flexural stress-strain relation. Ten years 
later an even simpler physical explanation of the destabilizing 
nature of rotating damping was briefly described by D.M. Smith. 
Subsequently, there have been many discussions of the effects of ro- 
tating damping on rotor stability. In most cases, the emphasis has 
been on the mathematical aspects of the stability analysis rather 
than on physical explanations. The present note provides an elabo- 
ration of Smith’ 's physical argument. It gives a clear insight into the 

mechanism and permits an elementary physical deter- 
mination of the stability limit. 


40826 (AD/A—088701, pp 383-400) Parametric instabil- 
ities of rotor-support systems with to industrial 
ventilators. Parszewski, Z.; Krodkiewski, J.; saheneih 
K. (Politechnika Lodzka, Lodz, Poland). Aug 1980. NTIS, 
PC A20. Order Number T184900879. (CONF-8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

Rotor-support systems interaction with parametric excitation 
is considered for both unequal principal shaft stiffnesses (genera- 
tors) and off-set disc rotors (ventilators). Instability regions and 
types of instability are computed in the first case, and parametric 
resonances in the second case. Computed and experimental results 
are compared for laboratory machine models. A field case study of 
parametric vibrations in industrial ventilators is reported. Computed 
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parametric resonances are confirmed in field measurements, and 
some industrial failures are explained. Also the dynamic influence 
and gyroscopic effect of support structures are shown and comput- 
ed. 


40827 (AD/A—088701, pp 403-427) Instability thresh- 
olds for flexible rotors in hy ic bearings. Allaire, 
P.E.; Flack, R.D. (Univ. of Virginia, Charlottesville). Aug 
1980. NTIS, PC A20. Order Number T184900879. (CONF 
8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

Turbomachinery supported on hydrodynamic bearings may 
be either driven unstable or be stabilized by the bearing design. The 
purpose of this paper is to consider some designs for multilobe and 
pressure dam bearings in a flexible rotor. For non-optimized bear- 
ings, the correlation between theory and experiment is fairly good 
while for optimum designs it is not. A summary chart giving some 
of the advantages and disadvantages of various bearing types is also 
included. 


40828 (AD/A—088701, pp 429-452) Stabilization of 
aerodynamically excited turbomachinery with hydrodynamic 
journal bearings and supports. Barrett, L.E.; Gunter, E.J. 
(Univ. of Virginia, Charlottesville). Aug 1980. NTIS, PC 
A20. Order Number T1I84900879. (CONF-8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 19: 9 

A method of analyzing the first mode stability and unbalance 
response of multimass flexible rotors is presented whereby the mul- 
timass system is modeled as an equivalent single mass modal model 
including the effects of rotor flexibility, general linearized hydrody- 
namic journal bearings, squeeze film bearing supports and rotor aer- 
odynamic cross coupling. Expressions for optimum bearing and 
support damping are presented for both stability and unbalance re- 
sponse. The method is intended to be used as a preliminary design 
tool to quickly ascertain the effects of bearing and support changes 
on rotor-bearing system performance. 


40829 (AD/A—088701, pp 453-465) Use of elastomeric 
elements in control of rotor instability. Smalley, A.J. (Me- 
chanical Technology, Inc., Latham, NY). Aug 1980. NTIS, 
PC A20. Order Number T184900879. (CONF-8005250—). 

From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 

Elastomeric elements are seeing increasing, successful use in 
control of unstable rotor vibrations. Elastomers are used both as 
seals for squeeze film dampers and as dissipative elements in their 
own right. In either application, their success is dependent upon a 
correct match between rotor and suspension dynamic c'! 
tics. This paper presents information on the dynamic characteristics 
of elastomeric supports. Stiffness and damping characteristics for 
elastomers of various geometries including O-rings, buttons loaded 
in compression, and rectangular elements loaded in shear are pre- 
sented. The effects of frequency, temperature, and amplitude are il- 
lustrated, as well as the effects of material and geometry. The basis 
for this data is dynamic component testing. Empirical design meth- 
ods are illustrated, and several examples are presented where elas- 
tomers have successfully controlled both synchronous and non- 
synchronous vibrations. 


40830 (AD/A—088701, pp 467-476) Feasibility of active 
feedback control of rotordynamic instability. Moore, J.W.; 
Lewis, D.W.; Heinzman, J. (Univ. of Virginia, Charlottes- 
ville). Aug 1980. NTIS, PC A20. Order Number 
T184900879. (CONF-8005250—). 
From NASA conference on rotordynamic instability prob- 
lems in high-performance turbomachinery; College Station, TX, 
USA (12 May 1980). 
This paper discusses some of the considerations involved in 


paper 

the use of feedback control as a means of eliminating or alleviating 
rotordynamic instability. A simple model of a mass on a flexible 
shaft is used to illustrate the application of feedback control con- 
cepts. A description is given of a system now being assembled at 
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the University of Virginia which uses feedback control to support 
the shaft bearings. 


40831 (AGARD-CP—351) Viscous effects in turboma- 
chines. (Advisory Group for Aerospace Research and De- 
velopment, 92 - Neuilly-sur-Seine (France)). 1983. 380p. (In 
English and French). (CONF-8306224—). D. Order 
Number T184900508. 

From AGARD conference on viscous effects in turboma- 
chines; Copenhagen, Denmark (1 Jun 1983). 

te abstracts were prepared for 22 papers in this pro- 

ceedings. (LEW) 


40832 (AGARD-CP—351, pp 4.1-4.22) Design of tran- 
sonic compressor cascades for minimal shock losses and com- 
parison with test results. Fottner, L.; Lichtfuss, H.J. (Hochs- 
cule der Bundeswehr Muenchen, Neubiberg, Germany; 
MTU Motoren- und Turbinen-Union GmbH, Muenchen, 
Germany). 1983. D. Order Number T184900508. (CONF- 
8306224—). 

From AGARD conference on viscous effects in turboma- 
chines; Copenhagen, Denmark (1 Jun 1983). 

New blading concepts with respect to optimal profile shape 
take into account the close interdependence between the pressure 
distribution on profile suction and pressure side and the boundary- 
layer development (i.e. the losses) on these surfaces. For transonic 
compressor bladings with minimal losses the shock and shock/ 
boundary-layer interaction losses have to be carefully considered. 
For supersonic inlet conditions these losses have been reduced by 
using wedge-type profile shapes in the supersonic part of the profile 
(wedge-type). On the other hand the diffusion losses in the subsonic 
region (rear part of the blade) can be reduced by reducing subsonic 
deflection of a given vector triangle, resulting in a limited superson- 
ic expansion (MCA-type). Thus, a very careful optimization process 
has to be done for the partition of supersonic and subsonic deflec- 
tion. Detailed cascade tests have been carried out for the mid sec- 
tion of a rotor blade of a three-stage transonic compressor. The 
analysis of these tests and additional Laser anemometry measure- 
ments within the compressor showed good agreement between 
design and test and proved the low loss design of the special profile 
types. 


40833 (AGARD-CP—351, pp 8.1-8.9) Experimental 
method of analysis of the shock-boundary layer interaction in 
lattices of blades. Fourmaux, A. (Office National d’Etudes et 
de Recherches Aerospatiales, Chatillon, France). 1983. (in 
ee D. Order Number T184900508. (CONF-8306224— 


From AGARD conference on viscous effects in turboma- 
chines; Copenhagen, Denmark (1 Jun 1983). 

The physical thickness of cascades boundary layers, 
due to the usually small dimensions of the test models, makes it dif- 
ficult to measure the characteristic parameters of the viscous layer. 
In order to estimate the displacement effect and to evaluate the im- 
portance of the shock-boundary layer interactions, a time-marching 
computation method is used in inverse mode to reconstitute the 
flow in the channel from static pressure plot on the blade. In the 
paper, the principle and the limits of this method of analysis are 
presented, as well as comparisons between the calculation results 
and detailed measurements carried out within the channel. Further- 
more, the purely experimental aspect is taken up: techniques used 
to adjust and control the low, and measurement techniques. 


40834 (AGARD-CP—351, pp 25.1-25.21) Experimental 
verification of an endwall boundary layer prediction method. 
Elrod, C.W.; Bettner, J.L. (Wright-Patterson AFB, OH; 
General Motors Corp., Detroit, MI). 1983. D. Order 
Number T184900508. (CONF-8306224—). 

From AGARD conference on viscous effects in turboma- 
chines; Copenhagen, Denmark (1 Jun 1983). 

An endwall boundary layer code was verified in a low speed 
compressor facility and used to compute casing blockage and effi- 
ciency penalty in a full-scale engine. Detailed endwall boundary 
layer measurements and overall compressor performance measure- 
ments were obtained for various conditions of surface roughness, 
porosity and tip clearance in the low speed compressor facility. 





Stage pressure ratio and stall margin were determined for the 
single-stage compressor at three corrected speeds. Shroud rough- 
ness did not markedly reduce overall compressor performance at 
design conditions, but did result in some loss of stall margin. 
Shroud wall porosity, on the other hand, did reduce design point 
performance, but also substantially increased stall margin. The 
shroud endwall boundary layer code exhibited overall satisfactory 
agreement with solid smooth/rough endwall experimental results, 
but was not as effective for the T56-A-100 experimental results. 
The code was effective in predicting tip clearance effects. 


40835 (BM-TPR—102) Techniques for applying belt 
dressing. Technical Doyak, W.J. (Bureau of 
Mines, Pittsburgh, PA (USA). Pittsburgh Mining and Safety 
Research Center). Jan 1977. 8p. Pittsburgh Mining and 
Safety Research Center, Bureau of Mines, Pittsburgh, PA. 
Order Number T184901451. 

In response to the growing number of accidents involved in 
applying belt dressing to increase friction coefficient, the Bureau of 
Mines with the assistance of the Mining Enforcement and Safety 
Administration has been seeking a safer method for applying belt 
dressing to machinery requiring belt drive. Existing procedures 
consist of aerosol-can and swab-type applications; both methods 
have proved hazardous. Between January 1975 and June 1976, 
there were two fatalities as workers were applying belt dressing. In 
both accidents, the workers were caught in the pinch point of the 
conveyor belt head pulley. A portable, improved belt dressing ap- 
plicator which utilizes a garden sprayer has been developed. Tests 
at the Bureau of Mines Pittsburgh Mining and Safety Research 
Center at Bruceton, PA, and at an operating rock quarry mine indi- 
cate the spray unit provides a safer means of applying belt dressing. 


40836 (CEA-CONF—7081) Example of test for the quali- 
fication of a metal seal for packaging closure. De Villepoix 
Vivien, J. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France); Compagnie Generale des Matieres 
Nucleaires (COGEMA), Centre de Pierrelatte, 26 (France)). 
Sep 1983. 12p. (in French). (CONF-8309235—2). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84751388. 

From French-Soviet seminar on spent fuel transport; Saclay, 
France (26 Sep 1983). 

Leak tests are presented for the qualification of metal seals 
used for packaging for the transport of spent fuel from LMFBR 
type reactors. These seals must be leak proof to liquid sodium and 
gases in normal or accidental conditions. For the test the metal seal 
is pressed between two steel plates and two concentric seals in an 
elastomer. Two chambers are formed: one is filled with helium and 
in the other helium is detected. Pressure and temperature can be 
varied. 


40837 (CEA-CONF—7082) Study of leak proof closure 
by thermal contraction. Vivien, J.; Liot, B.; Degas, P. (CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Sep 1983. 16p. (In French). (CONF-8309235—3). 
NTIS (US Sales Only), PC A02/MF AO1l. Order Number 
DE84751413. 

From French-Soviet seminar on spent fuel transport; Saclay, 
France (26 1983). 

Spent fuel assemblies of LMFBR type reactors are transport- 
ed in containers partially filled with liquid sodium and closed by a 
plug. In this article the closure is studied to obtain a liquid sodium 
and gas tight plug by heating the container neck and/or cooling the 
plug. Influence of roughness of surfaces, difference of diameters at 


the same temperature, contact surface, and helium pressure are 
studied. 


40838 (CEA-CONF—7114) Thermal calculus of packag- 
ings for long lasting fires. Chevalier, G. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Sep 1983. 22p. (In French). (CONF-8309235—1). 
NTIS (US Sales Only), PC A02/MF A011. Order Number 
DE84751387. 

From French-Soviet seminar on spent fuel transport; Saclay, 
France (26 Sep 1983). 

Temperature of a shipping container of 104 tons for the 
transport of spent fuel of light water reactors are precisely forecast- 
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ed by finite element calculations in different situations without the 
need to build, equip and destroy mock ups. Shock protection of this 
type of packaging are at the same time very efficient thermal pro- 
tection. 


40839 (CONF-8209238—Suppl., pp 57-72) Development 
and implementation of robots in manufacturing. Beske, P. 
1982. NTIS (US Sales Only), PC A04/MF AOl1. Order 
Number DE84770416. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

Throughout history man has tried to relieve himself of the 
burden of work with the aid of machines - which include robots as 
well. In the Louvre, for example, there is an Ancient Egyptian 
figure which represents a mechanical arm for kneading dough, 
while in the eighteenth century Vaucanson’s automatons and ma- 
chines (duck, mechanical loom) brought him esteem and renown. 
This paper describes the state of the art of robot-development, 
shows some interesting applications and gives a survey of new fea- 
tures robots will have in the future. 


40840 (CONF-8209238—Vol.2, pp 443-448) ASEA’s 
spotwelding robots IRb 90/2 helping to modernise automobile 
production. Kaufmann, H. 1982. NTIS (US Sales Only), PC 
A21/MF A0O1. Order Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

Spotwelding robots are today, established production tools 
and are becoming increasingly important in modern industry. Al- 
though the robots themselves and their control systems have been 
the subject of considerable development effort, less interest has 
been shown in the associated spotwelding equipment. The welding 
equipment familiar from manual procedures remains that used in 
robot installations and innovavations in this field have been limited 
to the development of welding guns with build-in transformers 
which have been adapted, to a degree, to robot application and 
programmable welding timers. Little has been done with respect to 
the conduction of secondary current to the welding gun fixed in 
the robot hand. The extensive working range of the robot and the 
flexibility of the hand cannot be exploited when the welding equip- 
ment has been installed on the robot. At the present, two different 
types of spotwelding equipment are used in industrial robot applica- 
tions. 


40841 (CONF-8209238—Vol.2, pp 449-462) Consider- 
future 


ation of the introduction and of industrial 
robots. Takeuchi, K. 1982. NTIS (US Sales Only), PC A21/ 
MF AO1. Order Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

: Ten years ago - in the early stages of introducing industrial 
robots into the automobile industry, there were problems with their 
“crazy motion.” In some cases, defective motors of the magnetic 
memory drum caused robots to malfunction, crushing both the 
workpiece and the robot itself. In other cases, the axle bearings 
were found broken when the robots were overhauled to correct 
their imprecise stopping. The robots at that time weré not durable 
enough or reliable enough to meet the application requirements. 
Today - Nissan Motor Co., Ltd. uses 730 playback robots. Our ve- 
hicle body assembly division has become about 97% automated, 
and through their contribution the rate of automation has been in- 
creasing every year. This paper will review the history of industrial 
robots over the past ten years and it will consider the factors 
behind their increased use as well as the results obtained. 


40842 (CONF-8209238—Vol.2, pp 463-471) Control of 
stand testing automobile constructions on full spectral matrix. 
Chegolin, P.M.; Konchak, V.S. 1982. NTIS (US Sales 
Only), PC A21/MF A01. Order Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 
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This study concerns the methods of organization of stand 
testing as a typical problem of a controlled experiment. The 
method of correction of transfer matrices and matrices AFC is pro- 
posed, which provides the adequate matching between stand and 
road testing and accelerates the convergence of the control proce- 
dure. 


40843 (CONF-8404127—4) International report to vali- 
date criticality safety calculations for fissile material trans- 
port. Whitesides, G.E. (Oak Ridge National Lab., TN 
(USA)). 1984. Contract AC05-840R21400. 6p. NTIS, PC 
A02/MF A01; GPO Dep. Order Number DE8401 1667. 

From INMM packaging and transportation seminar; Wash- 
ington, DC, USA (17 Apr 1984). 

During the past three years a Working Group established by 
the Organization for Economic Co-operation and Development's 
Nuclear Energy Agency (QECD-NEA) in Paris, France, has been 
studying the validity and applicability of a variety of criticality 
safety computer programs and their associated nuclear data for the 
computation of the neutron multiplication factor, k/sub eff/, for 
various transport packages used in the fuel cycle. The principal ob- 
jective of this work has been to provide an internationally accepta- 
ble basis for the licensing authorities in a country to honor licensing 
approvals granted by other participating countries. Eleven coun- 
tries participated in the initial study which consisted of examining 
criticality safety calculations for packages designed for spent light 
water reactor fuel transport. This paper presents a summary of this 
study which has been completed and reported in an ORCD-NEA 
Report No. CSNI-71. The basic goal of this study was to outline a 
satisfactory validation procedure for this particular application. 
First, a set of actual critical experiments were chosen which con- 
tained the various material and geometric properties present in typi- 
cal LWR transport containers. Secondly, calculations were made 
by each of the methods in order to determine how accurately each 
method reproduced the experimental values. This successful effort 
in developing a benchmark procedure for validating criticality cal- 
culations for spent LWR transport packages along with the success- 
ful intercomparison of a number of methods should provide in- 
creased confidence by licensing authorities in the use of these meth- 
ods for this area of application. 4 references, 2 figures. 


40844 (DOE/MC/20107—T1) Development of acoustic 
agglomerator. Monthly technical progress report for April 1- 
30, 1984. (Aerojet Energy Conversion Co., Sacramento, CA 
(USA)). 20 May 1984. Contract AC21-84MC20107. 12p. 
NTIS, PC A02/MF A011; 1; GPO Dep. Order Number 
DE84015242. 

Portions are illegible in microfiche products. 

This report is a monthly technical progress statement of the 
devlopment of an acoustic agglomerator. The report is divided into 
two parts including the establishment of performance criteria and a 
sound source evaluation. 


40845 (EPRI-CS—3550) Condenser macrofouling control 
technologies. Mussalli, Y.G. (Stone and Webster Engineer- 
ing Corp., Boston, MA (USA)). Jun 1984. 364p. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. Order 
Number T¥84920438. 

Condenser macrofouling is a major source of problems caus- 
ing poor power plant availability and efficiency. Condenser macro- 
fouling control technologies discussed include mechanical controls 
(intake screening, debris filters, and condenser backwash), thermal 
backwash, hydraulic control (velocity), materials (antifouling coat- 
ings and sheeting), chlorination, and manual cleaning. The latter 
two are discussed only briefly, since they are not within the scope 
of work of this project. A cost-benefit evaluation is presented to- 
gether with a cost effective condenser cleaning schedule. Detailed 
evaluation, installation, and monitoring programs of six antifouling 
coatings at 19 sites and of several mechanical controls at 19 sites 
are presented. A total of 28 utilities are participating in this project. 
The antifouling coating panels were installed in the spring of 1983 
and will be inspected in 1984, 1985, and 1986. The mechanical con- 
trols will be monitored and evaluated in 1984. 


40846 (IA—1386, pp 224) Fallout protection factor cal- 
culations for shelters and earth covered structures. Yariv, Y. 
Jul 1983. NTIS (US Sales Only), PC A15/MF A01. Order 
Number T184780540. 

Published in summary form only. 

In Research laboratories annual report 1982. 


40847 (iAEA-TECDOC—295) Directory of transport 
packaging test facilities. (International Atomic Energy 
Agency, Vienna (Austria)). Aug 1983. 137p. NTIS (US 
Sales Only), PC AO7/MF AOl. Order Number 
DE84702125. 

Radioactive materials are transported in packagings or con- 
tainers which have to withstand certain tests depending on whether 
they are Type A or Type B packagings. In answer to a request by 
the International Atomic Energy Agency, 13 Member States have 
provided information on the test facilities and services existing in 
their country which can be made available for use by other states 
by arrangement for testing different kinds of packagings. The direc- 
tory gives the technical information on the facilities, the services, 
the tests that can be done and in some cases even the financial ar- 
rangement is included. 


40848 (IC—83/76) Macroscopic weak superconductivity 
of an NXN Josephson junction array below the Kosterlitz- 
Thouless transition. Shenoy, S.R. (International Centre for 
Theoretical Physics, Trieste (Italy)). Jul 1983. 12p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84701985. 

A two-dimensional NXN array of coupled Josephson junc- 
tions, each oof size tauo and Josephson length 
lambdasub(JO)> >tauo, is shown to exhibit macroscopic weak su- 
perconductivity. The Josephson phase coherence here extends 
across the array, vanishing discontinuously at the Kosterlitz-Thou- 
less transition temperature. The transverse size Ntauo must be small- 
er than a few times the effective Josephson screening length 
lambdasub(J)sup(eff) proportional to lambdasub(JO), for a sharp 
transition to be seen. 


40849 (IFVE-OUNK—82-139) Transverse resistance of 
flat transposed superconducting cables. Dmitrevskij, Yu.P.; 
Zlobin, A.V.; Shcherbakov, P.A.; Ehnderlejn, G. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1982. 
15p. (in Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84702674. 

The measurement results on transverse resistance of short 
samples of flat transposed superconducting (SC) cables for various 
constructions are presented. The factors influencing transverse re- 
sistance value of soldered and unsoldered SC cables are discussed. 
AC losses dependence of accelerating-storage complex dipoles on 
the cable transverse resistance are determined. It is shown that for 
minimization of AC losses it is advisable to use on unsoldered SC 
cable with alternated tinned and oxidized strands or a soldered 
cable with insulating stratum between layers. For fully soldered SC 
cables transverse resistance values change from 10~° till 3x10-° 
xm in the magnetic fields of 0.6-5 T, for SC cables with tinned 
strands - from 1077 till 10~® Oxm, for oxidized SC cables - from 
5x10-* till 10-* Oxm. 


40850 (INDC(NDS)—151/L, pp 95-102) Nuclear tech- 
niques in underground mining. Przewlocki, K. (Institute of 
Physics and Nuclear Techniques, Krakow (Poland)). Jan 
1984. NTIS (US Sales Only), PC A16/MF AOl. Order 
Number T184780543. (CONF-8311142—). 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

A review is given of the application of nuclear techniques in 
mining: gamma switches, quantitative technological measurements, 
measurements of physical parameters of the underground environ- 
ment and radioactive waste disposal in the geologic formations. 
Neutron techniques, photon activation analysis of ore samples and 
gas chromatography are also presented in this paper. 





40851 (INIS-mf—9021) Low noise SQUIDS. Waal, V.J. 
de. (Technische Hogeschool Delft (Netherlands)). 13 Sep 
1983. 91p. NTIS (US Sales Only), PC A05/MF A01. Order 
Number DE84780506. 

Dutch summary included. 

The design, fabrication and limitations of very sensitive 
SQUID magnetometers are described. The SQUID magnetometer 
is based on the Josephson effect. A very low-noise niobium SQUID 
is described. It is fabricated with ultra-small niobium junctions with 
an overlapping area smaller than 1 pm? The photolithographic 
technique developed for its fabrication, is described. Also an inte- 
grated system with a SQUID and a first-order gradiometer on a 
single substrate is presented. Calculations of the resolution of a dc 
SQUID containing ideal Josephson junctions according to the RSJ 
model are presented including a parasitic capacitance. The useful- 
ness of the fabricated SQUIDS as well as some remarks on their 
performance is considered. 


40852 (JAERI-M—83-073) Revision of the design model 
for a cryogenic falling liquid film helium separator. Kino- 
shita, Masahiro; Bartlit, J.R.; Sherman, R.H. Japan Atomic 
Energy Research Inst., Tokyo). May 1983. 30p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE84702120. 


The present paper reports revision of the design model pre- 
viously developed by the authors for the cryogenic falling liquid 
film helium separator. The revised design procedure is composed of 
three steps: 1) calculation of distributions of phase flow rates, tem- 
perature and phase compositions within the refrigerated section and 
the packed section; 2) calculation of more detailed distributions of 
these variables within the refrigerated section; and 3) estimation of 
column dimensions and determination of operating conditions. It is 
assumed that the vacant refrigerated section has two theoretical 
stages for hydrogen isotope separation. The mixture within the re- 
frigerated section is considered in step 2) as two component system 
of He-HD. 


40853 (JINR—R-9-83-777) Heat processes and stability 
of a superconducting dipole at pulsed heating of winding. Spe- 
cial properties of propagation of the normal zone. Vasilev, 
P.G.; Reshetnikov, G.P.; Vakhnenko, B.A.; Deev, V.1; Za 
tsev, L.N.; Kharitonov, V.S. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy). 1983. 4p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702799. 

Regularities of propagation of a normal zone in a supercoun- 
ducting cable of a window frame type dipole magnet have been 
studied under local pulsed heat supply to a winding by means of 
electric heaters. The voltage on potential pairs and the temperature 
of the winding are synchronously traced. This allows the growth 
phase of the normal zone to be interpreted as a consequence of dif- 
ferent modes of heat supply to helium. The speeds of propagation 
of the normal zone have been measured. Special properties of the 
behaviour of the normal zone in the winding of the superconduct- 
ing dipole are determined by a limited amount of liquid helium in 
the gaps between the cable wires. 


40854 (NUREG/CR—3826) Recommendations for pro- 
tecting against failure by brittle fracture in ferritic steel ship- 
ping containers greater than four inches thick. Schwartz, 
M.W. (Lawrence Livermore National Lab., CA (USA)). 
Apr 1984. Contract W-7405-ENG-48. 125p. (UCRL— 
53538). NTIS, PC A06/MF A0Ol; 1 - GPO; GPO Dep. 
Order Number DE84012262. 

Portions are illegible in microfiche products. 

Various criteria for protecting against brittle fracture in 
spent-fuel shipping containers made from ferritic steel forgings 
greater than four inches thick are evaluated. A fracture initiation 
criterion based upon yield stress levels and allowable flaw sizes 
specified in Section XI of the ASME Code is recommended. This 
recommendation is based upon a value impact evaluation taking 
into account its effect upon industry and the risk of brittle fracture. 
18 references, 15 figures, 20 tables. 
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40855 (UCID—19323-84-1) Mechanical Engineering Re- 
search Program. Annual report, FY 1983. Goldberg, A. 
(comp.). (Lawrence Livermore National Lab., CA (USA)). 
15 May 1984. Contract W-7405-ENG-48. 107p. NTIS, PC 
A06/MF A0O1; 1; GPO Dep. Order Number DE84014783. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Mechanical Engineering Research (MER) Program is 
funded jointly by the Military Applications, Nuclear Design, and 
Nuclear Tests Programs. It is responsible for the selection, support, 
and monitoring of research projects that are likely to contribute to 
the understanding, development, and enhancement of engineering 
technologies important to the Weapons programs. The thrust of 
many of the MER projects has been toward the development of 
new technologies, especially those related to fabrication, material 
characterization, measurements, and computers. Some of these in- 
volved rather sophisticated concepts, often addressing the unique 
requirements of the Laboratory. Other projects involved the devel- 
opment and actual construction of equipment not available from ex- 
ternal sources. 


40856 (UCID—19323-84-1, pp 1-11) Acoustic microsco- 
py. Benson, S.E.; Maxfield, B.W.; Weglein, R.D.; Wilson, 
R.F. 15 May 1984. NTIS, PC A06/MF AO1. Order Number 
1184014783. 

In Mechanical Engineering Research Program. Annual 
report, FY 1983. 

The Focused-Beam Reflection Acoustic Microscope 
(FRAM) is a multilens, large frequency-range system. It employes 
wide angle, especially developed acoustic lenses with coherent 
pulse bursts in the 10 to 100 MHz frequency range as well as typi- 
cal impulsed excitation. The wide-angle lens feature combined with 
coherence and digital control realizes quantitative metrology and 
imaging of near surface regions, a powerful NDE diagnostic capa- 
bility, not previously available elsewhere. The rapid and quantita- 
tive determination of acoustic attenuation and scattering losses in 
coated and machined surfaces of metals is valuable because of its 
relation to the material's surface characterization. The frequency 
dependence of measured scattering losses is an indirect measure of 
grain size and size distribution. This information may be used to de- 
termine the elastic structural parameters that are of utmost impor- 
tance in the production of high strength materials. 


40857 (UCID—19323-84-1, pp 22-26) Diamond turning 
machine No. 3. Bryan, J.B.; Carter, D.L. 15 May 1984. 
NTIS, PC A06/MF A0O1. Order Number T184014783. 

In Mechanical Engineering Research Program. Annual 
report, FY 1983. 

Our two diamond turning machines have contributed greatly 
to many Laboratory programs, especially the Nuclear Explosive 
Program. Quite often they are utilized on a two-shift per day basis 
to meet programmatic schedules. These machines are limited, how- 
ever, as to accuracy and the size of part that the machine can 
handle. In the mid 1970's these limitations were realized. In July 
1976, the DTM-3 project formally began. Completion was estimat- 
ed to be 4 to 8 years, depending on rate of funding. The objective 
of the project is to design and construct an entirely new diamond 
turning and grinding machine. It will be 10 times more accurate 
than the existing machines and have a resolution of 0.5 microinch. 
Also it will increase the size and weight capability to 84 inches in 
diameter with weights up to 7000 pounds. The design is entirely 
new, utilizing the fundamental principles of metrology in the strict- 
est sense. The design assembles these principles and machine com- 
ponents in a unique fashion. The individual principles and compo- 
nents are, however, all proven technology. 


40858 (UCID—19323-84-1, pp 81-96) Solid 
modeling. Vickers, D.L.; Taylor, L.E.; Weisinger, R.B. 15 
May 1984. NTIS, PC A06/MF A0Ol. Order Number 
1184014783. 

In Mechanical Engineering Research Program. Annual 
report, FY 1983. 

Solid geometric modeling, often called simply solid model- 
ing, is the basis for the next generation of Computer-Aided Design 
(CAD) systems for mechanical engineering. This highly visible 
technology offers significant new capabilities over existing edge and 
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surface modeling approaches. Solid modeling allows a computer to 
accurately and unambiguously depict the geometry and topology of 
3-dimensional objects. Because of the potential value of solid mod- 
eling, a great deal of research and development is currently being 
done in this area. Researchers around the world are attempting to 
extend the amount of information the computer knows about an 
object, and what it can do with this information. The fundamental 
idea behind solid modeling is that 3-dimensional volumes in space 
are analytically described so that the computer can determine the 
inside, outside, and surface of an object. Computer determination of 
the exact extents of an object is vitally important for the computa- 
tion of volume-related properties (interference checking, mass prop- 
erties, radiograph simulation, etc.) and to the automatic calculation 
of any property involving the surface of that object (tolerancing, 
inspection, group technology, hidden-surface images, ect.). The 
goal of our research has been and is to advance the state-of-the-art 
of solid geometric modeling and to lay the foundation for its even- 
tual widespread use at LLNL. 


40859 (UCID—19323-84-1, pp 97-102) Multivariable 
systems analysis and design. Pimentel, K.D. 15 May 1984. 
NTIS, PC A06/MF AO1. Order Number T184014783. 

In Mechanical Engineering Research Program. Annual 
report, FY 1983. 

The Mechanical Engineering Research Program began fund- 
ing research in multivariable systems in FY 1983. The objectives of 
this research are (1) to provide state-of-the-art tools that control en- 

gineers can use to analyze and design advanced control systems, 
and (2) to identify the present and future needs the Laboratory has 
for computer-aided design of multivariable systems. Because these 
objectives are multidisciplinary in nature, this research is part of a 
joint research project funded by the Electronics Engineering Re- 
search Program. 


40860 Multiwire conductor having increased interwire re- 
sistance and good mechanical stability and method for making 
same. Luhman, T.; Klamut, C. (to t. of Energy). US 
Patent 4,431,862. 14 Feb 1984. Filed date 15 Mar 1982. vp. 

PAT-APPL-358083. 

An improved multiwire conductor of the type which is me- 
chanically stabilized by a solder filler. A solder filled conductor is 
heated to a temperature sufficient to make the solder brittle, but 
below the melting point of the solder. While still hot, the conduc- 
tor is flexed, causing the solder to separate from the wires compris- 
ing the conductor, thereby increasing the interwire resistance. In 
one embodiment the conductor may be heated to a temperature 
above the eutectic temperature of the solder so that a controlled 
amount of solder is removed. The subject invention is particularly 
suited for use with braided, ribbon-type, solder filled superconduc- 
tors. 


40861 Method of making coherent multilayer crystals. 
Schuller, I.K.; Falco, C.M. (to Dept. of Energy). US Patent 
4,430,183. 7 Feb 1984. Filed date 27 Sep 1982. vp. 

PAT-APPL-424702. 

A new material consisting of a coherent multilayer crystal of 
two or more elements where each layer is composed of a single ele- 
ment. Each layer may vary in thickness from about 2 A to 2500 A. 
The multilayer crystals are prepared by sputter deposition under 
conditions which slow the sputtered atoms to near substrate tem- 
peratures before they contact the substrate. 


40862 Bearing for liquid metal pump. Dickinson, R.J.; 
Pennell, W.E.; Wasko, J. (to Dept. of Energy). US Patent 
4,427, 337. 24 Jan 1984. Filed date 17 Feb 1981. vp. 

PAT-APPL-235209. 

A liquid metal pump bearing support comprises a series of 
tangentially oriented spokes that connect the bearing cylinder to 
the pump internals structure. The spokes may be arranged in a plu- 
rality of planes extending from the bearing cylinder to the pump 
internals with the spokes in one plane being arranged alternately 
with those in the next plane. The bearing support structure pro- 
vides the pump with sufficient lateral support for the bearing struc- 
ture together with the capability of accommodating differential 
thermal expansion without adversely affecting pump performance. 


40863 Dust feed mechanism. Milliman, E.M. (to Dept. of 
Energy). US Patent 4,424,896. 10 Jan 1984. Filed date 6 
Apr 1981. vp. 

PAT-APPL-251660. 

The invention is a dust feed device for delivery of a uniform 
supply of dust for long periods of time to an aerosolizing means for 
production of a dust suspension. The device utilizes at least two 
tandem containers having spiral brushes within the containers 
which transport the dust from a supply to the aerosolizer means. 


40864 Design and safety of flasks. Jefferson, R.M. 
(Sandia National Labs., Albuquerque, NM (USA)). pp 201- 
207 of Urban transportation of irradiated fuel. Surrey, J 
(ed.) (Sussex Univ., Brighton (UK). Science Policy Re- 
search Unit). London, England; MacMillan Press (1984). 
(CONF-8304184—). 

From Conference on the urban transportation of irradiated 
fuel; London, UK (1 Apr 1983). 

This chapter discusses the following, concerning the design 
and safety of flasks for the transport of radioactive materials (espe- 
cially spent fuels); principles on which current international regula- 
tions are founded; engineering design aspects; failure of flasks (level 
of threat environment) in relation to (a) release fraction; (b) proba- 
bility of exceeding threat level; testing (regulatory and extra-regula- 
tory). 


40865 Method and apparatus for determining pressure-in- 
duced frequency-shifts in shock-compressed materials. Moore, 
D.S.; Schmidt, S.C. (to Dept. of Energy). US Patent Appli- 
= 6-562,150. 16 Dec 1983. 18p. Contract W-7405-ENG- 


Portions are illegible in microfiche products. 

A method and an apparatus for conducting coherent anti- 
Stokes Raman scattering spectroscopy in shock-compressed materi- 
als are disclosed. The apparatus includes a sample vessel having an 
optically transparent wall and an opposing optically reflective wall. 
Two coherent laser beams, a pump beam and a broadband Stokes 
beam, are directed through the window and focused on a portion 
of the sample. In the preferred embodiment, a projectile is fired 
from a high-pressure gas gun to impact the outside of the reflective 
wall, generating a planar shock wave which travels through the 
sample toward the window. The pump and Stokes beams result in 
the emission from the shock-compressed sample of a coherent anti- 
Stokes beam, which is emitted toward the approaching reflective 
wall of the vessel and reflected back through the window. The 
anti-Stokes beam is folded into a spectrometer for frequency analy- 
sis. The results of such analysis are useful for determining chemical 
and physical phenomena which occur during the shock-compres- 
sion of the sample. 


40866 Collapsable seal member. Sherrell, D.L. (to Dept. 
of Energy). US Patent Application 6-559,506. 8 Dec 1983. 
14p. Contract AC06-76FF02170. 

A hollow, collapsable seal member normally disposed in a 
natural expanded state offering fail-safe pressure sealing against a 
seating surface and adapted to be evacuated by a vacuum force for 
collapsing the seal member to disengage the same from said seating 
surface. 


40867 Parabolic tapers for overmoded waveguides. 
Doane, J.L. (to Dept. of Energy). US Patent Application 6- 
554,868. 25 Nov 1983. 15p. Contract AC02-76CH03073. 

A waveguide taper with a parabolic profile, in which the 
distance along the taper axis varies as the square of the tapered di- 
mension, provides less mode conversion than equal length linear 
tapers and is easier to fabricate than other non-linear tapers. 


40868 Hot hollow cathode gun assembly. Zeren, J.D. (to 
Dept. of Energy). US Patent Application 6-554,414. 22 Nov 
1983. 16p. Contract AC04-76DP03533. 

A hot hollow cathode deposition gun assembly includes a 
hollow body having a cylindrical outer surface and an end plate for 
holding an adjustable heat sink, the hot hollow cathode gun, two 
magnets for steering the plasma from the gun into a crucible on the 
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heat sink, and a shutter for selectively covering and uncovering the 
crucible. 


40869 Fluorinated diamond bonded in a filled 
fluorocarbon resin matrix. Taylor, G.W.; Roybal, H.E. (to 
Dept. of Energy). US Patent Application 6-551,528. 14 Nov 
1983. 1lp. Contract W-7405-ENG-36. 

Portions are illegible in microfiche products. 

A method of producing fluorinated diamond particles 
bonded in a filled fluorocarbon resin matrix. Simple hot pressing 
techniques permit the formation of such matrices from which dia- 
mond impregnated grinding tools and other articles of manufacture 
can be produced. Teflon fluorocarbon resins filled with AlOs yield 
grinding tools with substantially improved work-to-wear ratios 
over grinding wheels known in the art. 


40870 Automated apparatus for producing gradient gels. 
Anderson, N.L. (to Dept. of Energy). US Patent Applica- 
tion 6-550,429. 10 Nov 1983. 11p. Contract W-31-109-ENG- 
38. 


Apparatus for producing a gradient gel which serves as a 
standard medium for a two-dimensional analysis of proteins, the gel 
having a density gradient along its height formed by a variation in 
gel composition, with the apparatus including first and second 
pumping means each including a plurality of pumps on a common 
shaft and driven by a stepping motor capable of providing small in- 
cremental changes in pump outputs for the gel ingredients, the 
motors being controlled, by digital signals from a digital computer, 
a hollow form or cassette for receiving the gel composition, means 
for transferring the gel composition including a filler tube extending 
near the bottom of the cassette, adjustable horizontal and vertical 
arms for automatically removing and relocating the filler tube in 
the next cassette, and a digital computer programmed to automati- 
cally control the stepping motors, arm movements, and associated 
sensing operations involving the filling operation. 


40871 Acoustic resonator and method of making same. 
Kline, G.R.; Lakin, K.M. (to Dept. of Energy). US Patent 
Application 6-541,608. 13 Oct 1983. 14p. Contract W-7405- 
ENG-82. 

A method of fabricating an acoustic wave resonator wherein 
all processing steps are accomplished from a single side of said sub- 
strate. The method involves deposition of a multi-layered Al/AIN 
structure on a GaAs substrate followed by a series of fabrication 
steps to define a resonator from said composite. The resulting reso- 
nator comprises an AIN layer between two Al layers and another 
layer of AIN on an exterior of one of said Al layers. 


4203 Lasers 
REFER ALSO TO CITATION(S) 42354, 42487, 42496 


40872 (AD-A—141388/9) Operating conditions for the 
hydrogen/deuterium triplet lasers. Barr, T.A. Jr.; McKnight, 
W.B.; Rogers, B.J. (Army Missile Command, Redstone Ar- 
senal, AL (USA)). 1984. 7p. NTIS, PC A02/MF AO1. 

This report describes the conditions under which hydrogen/ 
deuterium lasers occur and show how this leads to a plausible ex- 
planation for their existence. 


40873 (IA—1386, pp oe A _—- wavelength Pbsub(- 
x)Snsub(x)Te homostructure diode lasers having a gallium 
doped cladding layer. Zussman, A.; Feit, Z.; Eger, D.; 
Shahar, A. Jul 1983. NTIS (Us Sales Only), PC A15/MF 
A01. Order Number T184780540. 

Published in summary form only. 

In Research laboratories annual report 1982. 


40874 (IA—1386, pp 114-115) Liquid phase epitaxy of 
Pb-salts for detector and laser application. Rotter, S. Jul 
1983. NTIS (US Sales Only), PC A15/MF AOl. Order 
Number T184780540. 

Published in summary form only. 

In Research laboratories ami report 1982. 


40875 Amplification of picosecond pulses using a copper 
vapor laser. McDonald, D.B.; Jonah, C.D. (Chemistry Divi- 
sion, Argonne National Laboratory, Argonne, Illinois 
60439). Review of Scientific Instruments; 55: No. 7, 1166- 
1168Qul 1984). Contract W-31-109-ENG-38. 

This paper describes a novel laser system which can give pi- 
cosecond pulses with greater than 1 MW of power and at a repeti- 
tion rate of 5 kHz. 


40876 Amplification of picosecond pulses using a copper 
vapor laser. McDonald, D.B.; Jonah, C.D. (Chemistry Divi- 
sion, Argonne National Laboratory, Argonne, [Illinois 
60439). Review of Scientific Instruments; 55: No. 7, 1166- 
1168(Jul 1984). 

This paper describes a novel laser system which can give pi- 
cosecond pulses with greater than 1 MW of power and at a repeti- 
tion rate of 5 kHz. 


40877 Free electron generation of extreme ultraviolet co- 
herent radiation - 1983. Madey, J.M.J.; Pellegrini, C. (eds.). 
New York, NY; American Institute of Physics (1984). 333p. 
(CONF-8309118—). American Institute of Physics, 335 E. 
45th Street, New York, NY 10017. Order Number 
1184015494. Contract AC02-76CH00016. 

From Topical meeting on free electron generation of ex- 
treme ultraviolet coherent radiation; Upton, NY, USA (19 Sep 
1983). 

The meeting recorded in these proceedings was organized to 
io ina ncn ~ aay ane SERGI ol 
mining the capabilities of coherent free-electron sources of radiation 
in the extreme ultraviolet, that is, in the wavelength region below 
1000 A. The discussions presented centered on the storage ring free 
electron laser, but also considered the capabilities of alternative ac- 
celerator-drivers (linacs and dc generators), and a number of alter- 
native physical mechanisms for production of short-wavelength ra- 
diation including enhanced harmonic radiation from overbunched 
electron beams. Abstracts of individual items from the proceedings 
were prepared separately for the data base. 


40878 Population inversion and gain measurements for 
soft X-ray laser t in a magnetically confined 
plasma column. Suckewer, S.; Keane, C.; Milchberg, H.M.; 
Semet, A.; Skinner, C.H.; Voorhees, D.R. (Plasma Physics 
Lab., Princeton Univ., Princeton, NJ 08544). JEEE (Insti- 
tute of Electrical and Electronics Engineers) Journal of Quan- 
tum Electronics; 19: No. 12, 1855-1860(Dec 1983). 

The authors present population inversion and gain measure- 
ments from an experimental investigation of possibilities to obtain 
high gain and lasing action in the soft X-ray region. The approach 
to soft X-ray laser development is based on rapid plasma cooling 
after the laser pulse by radiation losses, leading to fast recombina- 
tion and collisional cascade into upper excited levels of CVI, for 
example, while the lower excited levels depopulate rapidly by radi- 
ative transitions, thus creating population inversions and gain. A = 
0.5 kJ COs laser was focused onto a target of solid carbon or 
teflon; or COs, Oz, Ne gas, and the resulting plasma confined in a 
50-90 kG magnetic field. Spectroscopic diagnostics with absolute 
intensity calibration were used to measure level populations. Popu- 
lation inversions were observed between the 4d and 3d levels in the 
lithium sequence ions: CIV, OVI, FVII, and NeVIII, and a gain of 
0.1 (10 percent) was estimated for the OVI4f-3d transition at 520 A. 
In experiments with a solid carbon target, we observe relatively 
high CVI 182 A emission in the axial direction compared to the 
transverse direction, which, if due to stimulated emission, would 
correspond to a gain of 4. Extension of these results to potential 
lasing transitions below 100 A will be discussed. 


40879 Laser-heated X-ray flashlamp brightness oe 
ments. Matthews, D.L.; ‘Came E.M.; Hagelstein, P.; 
Halsey, W.; Kauffman, RL; Koppel, L.; Phillion, D.; Price, 
R.; Toor, A. (Lawrence Livermore Nat'l. Lab., Livermore, 
CA 94550). IEEE (Institute of Electrical and Electronics En- 
gineers) Journal of Quantum Electronics; 19: No. 12, 1786- 
1794(Dec 1983). 
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The authors present measurements of the X-ray emission 
characteristics of laser-irradiated flashlamp foils which are candi- 
dates to produce by resonant photoexcitation a population inversion 
in either a neon or fluorine lasant gas. Using the Shiva 1.06 p laser, 
the authors heated Fe, Cr, and Ni foils to study the brightness and 
centroid energies of X-ray lines stemming from L-M transitions. 
Results indicate that appropriately bright and uniform sources can 
be produced. 


4204 Heat Transfer And Fluid Flow 


REFER ALSO TO CITATION(S) 40006, 40007, 40812, 40813, 40814, 40815, 
40820, 40831, 40834 


40880 (AGARD-CP—351, pp 1.1-1.26) Progress in com- 
putation of viscous inviscid interaction. Le Balleur, J.C. 
(Office National d'Etudes et de Recherches Aerospatiales, 
Chatillon, France). 1983. (In French). D. Order Number 
T184900508. (CONF-8306224—). 

From AGARD conference on viscous effects in turboma- 
chines; Copenhagen, Denmark (1 Jun 1983). 

"The numerical techniques based on viscous-inviscid interac- 
tion are surveyed with a very global view, to get the main develop- 
ments areas, the capacities and constraints. Then restricting to the 
integral methods interacted with a Defect Formulation, typical ex- 
amples are presented for the calculation of separated flows in exter- 
nal aerodynamics, using the approximation of a potential inviscid 
flow. At last are presented new results achieved in internal aerody- 
namics, using a defect integral method interacted with the full 
Euler equations. The calculated flow is a choked transonic channel 
flow, with a turbulent shock wave-boundary layer interaction 
which generates a very small separation. The coupling is converged 
with the previously suggested zonal relaxation technique, Direct or 
Semi-inverse, including a local and automatic control of the numer- 
ical stability. 


40881 (AGARD-CP—351, pp 2.1-2.13) Application of 
an inviscid-viscous interaction method to transonic compres- 
sor cascades. Calvert, W.J. (National Gas Turbine Establish- 
ment, Hampshire, England). 1983. D. Order Number 
T1I84900508. (CONF-8306224—). 

From AGARD conference on viscous effects in turboma- 
chines; Copenhagen, Denmark (1 Jun 1983). 

A recent ASME paper by the author described an inviscid- 
viscous interaction method to predict the blade-to-blade flow in 
axial compressors. This Paper presents comparisons between the 
predictions from the method and experimental data from a number 
of transonic linear cascades. The cascades cover a wide range of 
duties, with inlet Mach numbers varying from 0.8 to 1.46 and flow 
deflections from 7° to 50°. Generally the predictions are in good 
agreement with the test data. 


40882 (AGARD-CP—351, pp 3.1-3.18) Viscid inviscid 
interaction procedure for two-dimensional cascades. Janns- 
sens, P.; Hirsch, C. (Vrije Universiteit, Brussels, Belgium). 
1983. D. Order Number T184900508. (CONF-8306224—). 

From AGARD conference on viscous effects in turboma- 
chines; pg wey ae Denmark (1 Jun 1983). 

A viscous inviscid interaction scheme has been developed in 
order to predict fluid turning and loss coefficients for arbitrary cas- 
cade bladings of axial and centrifugal turbomachines. The effects of 
the blade surface boundary layers, separation of these boundary 
layers and the wake downstream of the trailing edge are taken into 
account by the wake displacement body method. The effective sep- 
aration line between the inviscid outer flow, separated boundary 
layers and the wake is iteratively searched using a free streamline 
method. A Kutta Joukowsky condition at the trailing edge corrects 
the outlet flow angle and ensures zero loading on the wake. The 
outer potential flow is solved in a finite element Galerkin approxi- 
mation and the boundary layer development is predicted with an 
integral method. Corrections based on Richardson numbers are in- 
cluded for streamline curvature and Coriolis effects on turbulence. 


40883 (AGARD-CP—351, pp 5.1-5.14) Flow trajector- 


ies, mixing and entropy fluxes in a turbine cascade. Moore, J. 
(Virginia Polytechnic Inst. and State Univ., Blacksburg). 
1983. D. Order Number TI84900508. (CONF- -8306224—). 
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From AGARD conference on viscous effects in turboma- 
chines; Copenhagen, Denmark (1 Jun 1983). 

Flow in a turbine cascade studied by Langston, et al. at 
United Technologies Research Center is considered. Measurements 
have been made in a geometrically similar cascade with an axial 
chord of 235. mm (compared with the 281. mm used by Langston 
et al.) and the same span/chord and pitch/chord ratios. The present 
five-blade cascade has an exit Reynolds number based on axial 
chord of 5.8 x 105, compared with the value of 10 x 105 for the 
four-blade cascade of Langston et al. Measurements of total pres- 
sure and flow direction downstream of the cascade complement the 
results of Langston et al. which showed the flow development only 
within the cascade. The downstream flow is important however as 
approximately 50% of the losses occur downstream of the trailing 
edge. Regions of high-loss fluid are found and the origin of fluid in 
these regions is traced using the ethylene injection technique with a 
flame ionization detector. From a computational standpoint, there is 
interest not only in the location of the ethylene at the downstream 
plane but also in the concentration levels and the diffusion rates. 
From a practical standpoint, the most significant result from the 
present tests is that the highest entropy fluxes downstream of this 
cascade (at x/c = 1.4) occur near midspan in a high-loss core and 
not near the end walls. 


40884 (AGARD-CP—351, pp 7.1-7.15) Coupling method 
for the calculation in inverse mode of internal transonic flow 
with shock wave. Meauze, G.; Delery, J. (Office National 
d'Etudes et de Recherches Aerospatiales, Chatillon, 
France). 1983. (In French). D. Order Number T184900508. 
(CONF-8306224—). 

From AGARD conference on viscous effects in turboma- 
chines; Copenhagen, Denmark (1 Jun 1983). 

Viscid-inviscid coupling methods are a very economical sub- 
stitute to the solving of the full time-averaged Navier-Stokes equa- 
tions which still demands long computer time. The proposed 
method considers a coupling between an inviscid domain which sat- 
isfies the Euler equations and dissipative regions which are depited 
by a finite difference boundary-layer type formulation. The method 
permits the calculation of transonic internal flows comprising 
strong shock waves and extented separations. The method is basi- 
cally founded on an Inverse-Inverse interactive algorithm. In the 
present case, one fixes the shock wave location: the interactive cal- 
culation gives the recovery pressure level as well as the losses due 
to dissipative effects. The presented applications are relative both to 
symmetrical and unsymmetrical transonic channel flows. The com- 
puted flows fields faithfully reproduce experiments in spite of the 
rather crude turbulence model used up to now. 


40885 (AGARD-CP—351, pp 9.1-9.13) Compressor and 
turbine blade boundary layer separation. Werle, J.J. (United 
Technologies Research Center, East Hartford, CT). 1983. 
D. Order Number TI84900508. (CONF-8306224—). 

From AGARD conference on viscous effects in turboma- 
chines; Copenhagen, Denmark (1 Jun 1983). 

Numerous sites on compressor and turbine blades are suscep- 
tible to the phenomenon of boundary layer separation. In such situ- 
ations it is found that the boundary layer is incapable of negotiating 
a local adverse pressure gradient, which is subsequently relieved as 
it breaks away from the surface and induces a strong interaction 
with the inviscid stream. Since losses and heating due to such oc- 
currences can be significant, a need continues to exist for efficient, 
and reliable prediction techniques for this class of problems. A 
review will be presented of the results of a multiyear, multiphase 
program aimed at developing and assessing finite difference tech- 
niques for a wide range of separation induced problems. Results 
will be given for leading edge bubbles, transonic shock induced 
separations, cove side bubbles, and trailing edge induced wake bub- 
bles. Both the analytical technique and collaborating experimental 
studies will be discussed and directions for future research identi- 
fied. 


40886 (AGARD-CP—351, pp 10.1-10.18) Development 
of unsteady boundary layers on the rotor of an axial-flow tur- 
bine. Hodson, H.P. (Univ. of Cambridge, England). 1983. 
D. Order Number TI84900508. (CONF-8306224—). 





From AGARD conference on viscous effects in turboma- 
chines; Copenhagen, Denmark (1 Jun 1983). 

The aerodynamic efficiency of an axial-flow turbine is sig- 
nificantly less than that predicted by measurements made on equiv- 
alent cascades which operate with steady inflow. This difference is 
strongly dependent upon the rotor-stator axial spacing. An experi- 
mental investigation has therefore been conducted into the effects 
of rotor-stator interactions upon the efficiency of a large scale, low 
speed turbine. A comparison is made between the performance of 
the mid-span section of the rotor blades and of a rectinlinear cas- 
cade of identical geometry. Both wind tunnels were operated at a 
Reynolds number of 3.15 x 105 This paper presents measurements 
of the blade surface boundary layers and their associated profile 
losses. The profile loss of the turbine rotor at mid-span was ap- 
proximately 50 percent higher than that of the rectilinear cascade. 
The mean velocity profiles of the boundary layers indicate that this 
difference, is mainly due to the higher growth rate of the suction 
surface boundary layer on the turbine rotor. The time-resolved 
boundary layer measurements indicate that the increased growth 
rate is caused by the interaction of the wakes of the upstream 
nozzle row with the blade surface boundary layers. This results in a 
localized transition of the otherwise laminar boundary layers. The 
boundary layers thus alternate between characteristically laminar 
and turbulent states during one wake passing cycle. 


40887 SS ae pp 12.1-12.17) Aerodynamic 
computation method of airfoil cascades subjected to viscous 
flow. Psarudakis, P. (Universita di Pisa, Italy). 1983. D. 
Order Number T184900508. (CONF-8306224—). 


From AGARD conference on viscous effects in turboma- 
chines; Copenhagen, Denmark (1 Jun 1983). 

A computational method for the determination of aerody- 
namic characteristics of airfoil cascades subjected to viscous flow is 
presented. Such method is based on the determination of the flux 
perturbation directly due to the local continuous stream velocity 
over every single cascades airfoil. Particular attention is given to 
the development of a method suitable to decrease automatical com- 
putation time and, at the same time, to make possible versatile ap- 
plication to physical phenomena simulation. Various comparisons 
with theoretical and experimental values carried out by other au- 
thors confirm the validity of the present method. 


40888 (AGARD-CP—351, pp 13.1-13.17) Numerical 
simulation of stalling flows by an integral equation method. 
Lewis, R.I.; Porthouse, D.T.C. (Univ. of Newcastle Upon 
Tyne, England). 1983. D. Order Number TI84900508. 
(CONF-8306224—). 

From AGARD conference on viscous effects in turboma- 
chines; Copenhagen, Denmark (1 Jun 1983). 

An integral equation method is presented for solution of the 
Navier Stokes equations for stalling aerofoil, cascade or bluff body 
flows. Vorticity created at the aerofoil or body surface at each time 
step of a numerical procedure, is diffused into the mainstream and 
convected by the local velocity vector. Viscous diffusion is simulat- 
ed by a model akin to Brownian motion whereby all shed vorticity 
elements are given random displacements at each time step. Solu- 
tions are shown for boundary layers, bluff bodies, aerofoils and a 
first attempt at a cascade. 


40889 (AGARD-CP—351, pp 15.1-15.10) Viscous ef- 
fects and heat transfer in a calculation method for axialsym- 
turbomachines 


metric flow in multistage using the oe 
function. Sandel, W. (Universitaet Stuttgart, German 
1983. D. Order Number T184900508. (CONF- 8306224). 

From AGARD conference on viscous effects in turboma- 
chines; Copenhagen, Denmark (1 Jun 1983). 

A method is described for including viscous effects and heat 
transfer in a through-flow computation procedure based on the 
stream function approach for steady axialsymmetric flow. Viscous 
shear-stress and heat conduction relations are used within a coarse 
grid resolution due to storage and computation time limitations in 
multistage applications. Near the end walls an analytical function is 
used to model the dissipation rate. The approach allows for energy 
transport across streamlines. 
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40890 (AGARD-CP—351, pp 16.1-16.16) Effects of a 
skewed inlet end wall boundary layer on the 3-D flow field in . 
an annular turbine cascade. Boletis, E.; Sieverding, C.H.; 
Van Hove, W. (von Karman Inst. for Fluid Dynamics, Saint 
Genese, Belgium). 1983. D. Order Number TI84900508. 
(CONF-8306224—). 

From AGARD conference on viscous effects in turboma- 
chines; —— Denmark (1 Jun 1983). 

paper presents the results of an experimental investiga- 

tion on cae velit of a skewed inlet boundary layer on the flow 
field in a low speed, low aspect ratio, high turning annular turbine 
nozzle guide vane. Three test series differing by their degree of 
inlet skew were performed. The flow was explored by means of 
double head four hole pressure probes in five axial planes from up- 
stream to far downstream of the blade row. The results are present- 
ed in the form of contour plots and spanwise pitch-averaged distri- 
butions. The axial evolution of the measured pitch-averaged span- 
wise flow angle distribution is compared with a three dimensional, 
inviscid, rotational flow calculation. 


40891 (AGARD-CP—351, pp 17.1-17.24) Secondary 
flows and losses in a turbine cascade. Gregory-Smith, D.G-.; 
Graves, C.P. (Univ. of Durham, England; Gilbert Gilkes 
and Gordon Ltd., Kendal, England). 1983. D. Order 
Number T184900508. (CONF-8306224—). 

From AGARD conference on viscous effects in turboma- 
chines; Copenhagen, Denmark (1 Jun 1983). 

In the design process for axial flow turbines, there is a need 
for relatively simple prediction techniques for the angle variations 
and losses produced by secondary flows. In order to improve the 
physical basis of such techniques, an investigation has been made of 
the flow in a cascade of large scale rotor blades of some 110° of 
turning. The aspect ratio (span/chord) was 1.77, and the inlet 
boundary layer on the end walls was varied around 0.2 of the span. 
The flow was traversed in great detail on ten planes using cobra 
type probes with a computerized data recording and analysis 
system. The results are presented graphically using contour and 
vector plots on various planes through the flow field. The horse- 
shoe vortex and passage vortex development are clearly seen, with 
the upstream boundary layer being shed downstream as a loss core. 
Another region of high loss is related to a counter vortex in the 
corner between the suction surface and the end wall. The results 
have also been pitch averaged, and compared with predictions of 
angle and loss distribution. Some traversing has also been carried 
out using hot wire anemometry. Regions of high turbulence intensi- 
ty and shear stress have been identified, associated with the regions 
of high loss. Some indication is given of the mechanisms of loss 
production within the cascade. The results of this work will aid 
modelling of secondary flows, and provide detailed data against 
which calculation methods may be tested. 


40892 (AGARD-CP—351, pp 18.1-18.7) Boundary layer 
development of rotating bodies of revolution. Lambropoulos, 
L.; Ktenidis, P.; Papailiou, K. (Athens National Technical 
Univ., Greece). 1983. D. Order Number 1184900508. 
(CONF-8306224—). 

From AGARD conference on viscous effects in turboma- 
chines; Copenhagen, Denmark (1 Jun 1983). 

There are many practical cases in turbomachines, where the 
behavior of three-dimensional axisymmetric rotating boundary 
layers must be known. In this work the authors analyze existing ex- 
perimental data concerning such rotating viscous flows. It is dem- 
onstrated how one may describe such cases in the rotational frame 
of reference, using simple boundary layer notions. Boundary layer 
calculations are then performed in order to predict these flows. The 
theoretical and experimental results are found to be in a very good 
agreement. 


40893 (AGARD-CP—351, pp 19.1-19.16) End-wall 
boundary layer calcualtions in multistage axial compressors. 
de Ruyck, J.; Hirsch, C. (Vrije Universiteit, Brussels, Bel- 
gium). 1983. D. Order Number 1184900508. (CONF- 
8306224—). 

From AGARD conference on viscous effects in turboma- 


chines; Copenhagen, Denmark (1 Jun 1983). 
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A previously developed theory for the calculation of a 
three-dimensional boundary layer along any curved axisymmetric 
wall surface is summarized. In addition, new defect force correla- 
tions take into account the interactions between blades and end- 
wall boundary layer flows, in particular tip clearance effects, rela- 
tive motion and secondary losses are included. Velocity profiles are 
reconstructed from the integral boundary layer thicknesses by use 
of velocity profile models defined in the meridional and angular di- 
rections. The different aspects of the theory are tested systematical- 
ly on various configurations. It is shown that the overall behavior 
of axial compressor boundary layers can be simulated with the 
present method and that the defect force correlations are able to 
simulate all the secondary flow effects. 


40894 (AGARD-CP—351, pp 20.1-20.10) Experimental 
and theoretical studies of viscous parietal layers in a one- 
stage transonic compressor. Leboeuf, F.; Naviere, H. —— e 
Centrale de Lyon, Ecully, France). 1983. (In French). D 
Order Number T184900508. (CONF-8306224—). 

From AGARD conference on viscous effects in turboma- 
chines; Co gen, Denmark (1 Jun 1983). 

The objectives of this paper are two fold: first, we present 
experimental results obtained in a one-stage transonic axial flow 
compressor, which is a typical stage of an aeronautical motor; we 
shall particularly point out the velocity vector in front of and 
downstream of the blades, near the hub and the tip of the machine. 
A theoretical study of these flows will be also presented. The main 
characteristics of the method are that the transfer of information is 
properly realized while changing a frame of reference. Also a very 
good computational stability is obtained. In this method, two equa- 
tions for the transport of two vorticity components are used in par- 
allel with the equations which describe, in an integral form, the 3D 
viscous layer, and with an equation which describes the inviscid 
flow at the wall. A comparison between the experimental and theo- 
retical results allows to appreciate the validity of the method. 


40895  (AGARD-CP—351, pp 21.1-21.17) Annulus wall 


boundary layer development in a compressor stage, including 
the effects of tip clearance. Lakshminarayana, B.; Murthy, 
K.N.S.; Pouagare, M.; Govindan, T.R. (Pennsylvania State 


Univ., University Park). 1983. 
TI84900508. (CONF-8306224—). 

From AGARD conference on viscous effects in turboma- 
chines; Copenhagen, Denmark (1 Jun 1983). 

The end-wall boundary layer development in a compressor 
stage, including the inlet guide vane (IGV) passage and the rotor 
passage, was measured. The measurements upstream of the rotor 
and inside the IGV passage were carried out with a five-hole 
probe. The data (blade-to-blade) inside the rotor passage were 
measured using a three-sensor rotating hot-wire below the tip clear- 
ance region and a V configuration probe inside the clearance 
region. The rotor exit measurements (blade-to-blade) were acquired 
with a laser Doppler velocimeter. The velocity profiles and the in- 
tegral properties are presented and interpreted in this paper. The 
boundary layer is comparatively well behaved up to the leading 
edge of the rotor, beyond which complex interactions result in very 
unconventional profiles. The momentum thicknesses decrease in the 
leakage flow region of the rotor. The momentum thicknesses and 
the limiting streamline angles predicted from a momentum integral 


technique agree well with the data up to the leading edge of the 
rotor. 


D. Order Number 


40896 (AGARD-CP—351, pp 22.1-22.23) End-wall 
boundary layer measurements in a two-stage fan. Ball, C.L.; 
Reid, L.; Schmid, J.F. (National Aeronautics and Space Ad- 
ministration, Cleveland, OH). 1983. D. Order Number 
T1I84900508. (CONF-8306224—). 

From AGARD conference on viscous effects in turboma- 
chines; oem en, Denmark (1 Jun 1983). 

Detailed flow measurements made in the casing boundary 
layer of a two-stage transonic fan are summarized. These measure- 
ments were taken at stations upstream of the fan, between all blade 
rows, and downstream of the last blade row. At the design tip 
speed of 429 m/sec the fan achieved a peak efficiency of 0.846 at a 
pressure ratio of 2.471. The boundary layer data were obtained at 
three weight flows at the design speed: one near choke flow, one 
near peak efficiency, and one near stall. Conventional boundary 
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layer parameters were calculated from the data measured at each 
measuring station for each of the three flows. A classical two-di- 
mensional casing boundary layer was measured at the fan inlet and 
extended inward to approximately 15 percent of span. A highly 
three-dimensional boundary layer was measured at the exit of each 
blade row and extended inward to approximately 10 percent of 
span. The steep radial gradient of axial velocity noted at the exit of 
the rotors was reduced substantially as the flow passed through the 
stators. This reduced gradient is attributed to flow mixing. The 
amount of flow mixing was reflected in the radial redistribution of 
total temperature as the flow passed through the stators. The data 
also show overturning of the tip flow at the stator exits that is con- 
sistent with the expected effect of the secondary flow field. The 
blockage factors calculated from the measured data show an in- 
crease in blockage across the rotors and a decrease across the sta- 
tors. For this fan the calculated blockages for the second stage 
were essentially the same as those for the first stage. 


40897 (AGARD-CP—351, pp 23.1-23.13) Flow measure- 
ments in the stator row of a single-stage transonic axial-flow 
compressor with controlled diffusion stator blades. Dunker, 
R.J. (DFVLR, Institut fuer Antriebstechnik, Koeln, Germa- 
ny). 1983. D. Order Number 1184900508. (CONF- 
8306224—). 

From AGARD conference on viscous effects in turboma- 
chines; Copenhagen, Denmark (1 Jun 1983). 

The time-dependent three-dimensional viscous flow down- 
stream of the rotor in a single-stage transonic axial-flow compressor 
without inlet guide vanes was measured and analyzed at design and 
off-design operating conditions. Measurements were made between 
the blade rows and within the stator row which had been recently 
redesigned using a controlled diffusion blade design method. De- 
tailed measurements of the blade surface pressure distributions were 
performed in order to investigate whether the favorable behavior of 
controlled diffusion blades can be obtained under the real flow con- 
ditions within a turbomachine, and not only under those conditions 
in a cascade. These data, as well as laser-velocimetry data, indicate 
blade boundary layer separation under some operating conditions. 
The optical measurements were taken at different instantaneous 
rotor positions relative to the stator. These results give some insight 
into the unsteady flow within the stator, e.g. the development of 
the fluctuating velocity vectors, of the turbulence intensity, of the 
rotor blade wakes, and of the stator blade boundary layers. 


40898 (AGARD-CP—351, pp 24.1-24.16) Compressor 
rotor aerodynamics. Dring, R.P.; Joslyn, H.D.; Wagner, J.H. 
(United Technologies Research Center, East Hartford, CT). 
1983. D. Order Number T1I84900508. (CONF-8306224—). 

From AGARD conference on viscous effects in turboma- 
chines; Copenhagen, Denmark (1 Jun 1983). 

Although the numerical sophistication of multi-stage turbo- 
machinery through-flow calculations has evolved to a very high 
level, the aerodynamic inputs of total pressure loss, deviation and 
blockage are subject to a high degree of empiricism. There is a 
need for detailed flow field data in a multi-stage environment in 
order to bring some discipline to this important aspect of turboma- 
chinery design. This paper presents a survey of some of the initial 
results of an in-depth investigation of the aerodynamics of the 
second stage of a large scale two stage axial compressor. The 
second stage rotor data will be compared with data obtained on an 
isolated rotor with very thin and then very thick inlet hub and tip 
boundary layers. The single and multi-stage rotor data presented 
here include surface flow visualization and rotating frame radial/ 
circumferential traverse measurements presented in the form of full- 
span contour plots of rotary total pressure. Also presented are the 
spanwise distributions of loss, deviation and blockage. Some impli- 
cations of these results for through-flow analyses are discussed. 


40899 (CEA-R—5205) Critical review of vapor generation 
laws used for the analysis of two-phase flows in pipes. Berne, 
P. (CEA Centre d'Etudes Nucleaires de Grenoble, 38 
(France)). May 1983. 90p. (In French). NTIS (US Sales 
Only), PC A0S/MF A01. Order Number DE84780422. 
Some vapor generation laws are reviewed and discussed. 
They are divided into empirical and analytical laws. Analytical 
laws are first examined. These laws result from analytical solutions 





of the local instantaneous equations applied to elementary cases. 
Empirical laws, i.e., laws that are determined by correlations with 
experimental data, are then discussed. 


40900 (CONF-840782—3) Flow regime transition and in- 
terfacial characteristics of inverted annular flow. Ishii, M.; 

De Jarlais, G. (Argonne National Lab., IL (USA)). 1984. 
Contract W-31-109-ENG-38. 10p. NTIS, PC A02/MF A0O1; 

1; GPO Dep. Order Number DE84015821. 

From Japan/US conference on two-phase flow dynamics; 
Lake Placid, NY, USA (29 Jul 1984). 

Portions are illegible in microfiche products. 

Among various two-phase flow regimes, the inverted flow in 
the post-dryout region is relatively less well understood due to its 
special heat transfer conditions. The review of existing data indi- 
cates further research is needed in the areas of basic hydrodynamics 
related to liquid core disintegration mechanisms, slug and droplet 
formations, entrainment, and droplet size distributions. In view of 
this, the inverted flow is studied in detail both analytically and ex- 
perimentally. Criteria for initial flow regimes in the post-dryout 
region are given. Preliminary models for subsequent flow regime 
transition criteria are derived together with correlations for a mean 
droplet diameter based on the adiabatic simulation data. 


(DOE/ER/10484—T1) Statistical modeling and 
analysis of chemically reacting flows. Progress report. 
Dwyer, H.A.; Kollmann, W. (California Univ., Davis 
(USA). Dept. "of Mechanical Engineering). 1984. Contract 
AT03-79ER 10484. 27p. NTIS, PC A03/MF A0Ol1; 1; GPO 
Dep. Order Number DE8401 5486. 

Portions are illegible in microfiche products. 

The sensitivity analysis studies of the round jet for constant 
and variable density flows has shown that jet flows are dominated 
by conservation of momentum properties and that they can be pre- 
dicted with adjustments to the k-epsilon model. Sensitivity analysis 
was implemented on reacting turbulent diffusion flames for the pur- 
pose of understanding the influence of chemical reactions on the 
structure of turbulence models. Initial results from this study are 
giving a picture similar to variable density flows without combus- 
tion, although there may be considerable differences near the jet 
boundary or flamie for some properties of the flow. The develop- 
ment of full second-order closure for turbulent combusting flows 
has reached an advanced stage. Predictions of all stress components 
were obtained and compared with experimental data. A multi-scalar 
Monte Carlo simulation was developed for a propane diffusion 
flame. The conditional Reynolds stress closure was shown to per- 
form well in comparison with several constant density shear flows. 
(LEW) 


40902 (DOE/PC/40804—T10) Measurement of solids 
motion in gas fluidized beds. Technical progress report, 1 
April 1983-30 June 1984. Chen, M.M. (Illinois Univ., 
Urbana (USA). Dept. of Mechanical and Industrial 
neering). 1984. Contract FG22-81PC40804. 6p. NTIS, PC 
A02/MF A01; GPO Dep. Order Number DE84015356. 

The research reported concerns the measurement of mean 
and fluctuating velocity distribution and heat transfer in fluidized- 
bed systems using the Computer-Aided Particle Tracking Facility 
(CAPTF) at the University of Illinois at Urbana-Champaign. The 
primary emphasis of the work reported has been the design and 
construction of a heat transfer probe to measure the heat transfer 
from immersed tube bundles to the bed. Efforts have been directed 
towards the completion of the two additional fluidized beds and 
modification of the existing one. For better understanding of the 
solids motion in fluidized beds, programs have been written to de- 
termine some statistical quantities such as autocorrelations and cross 
correlations throughout a bed. (LEW) 


40903 (FEI—1386) Viscous incompressible liquid flo 
calculation in rectangular channels. Leonchuk, M.P.; Sivak, 
Z.V. (Gosudarstvennyj Komitet l’zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk. Fiziko- geticheskij Inst.). 
1983. 13p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84702347. 

The effectiveness of an implicit method of solving the three- 
dimensional Navier-Stokes equations for viscous incompressible 
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flow is studied. For this purpose a problem on liquid flow inside a 
channel with flow blockage at different Re values of 
102, 5x10?, 10* is solved and flow in a channel with a sudden expan- 
sion is calculated. The method uses finite difference equations of 
momentum transfer and continuity built on a calculation grid with 
integer and half integer pitches. On the basis of analysis of obtained 
data the conclusion is made that the implicit method permits to cal- 
culate flows in channels with expansions and narrowings in a wide 
range of Reynolds numbers. The obtained values of dimensionless 
pressure drops well agree with semiempirical estimations. The 
ssauia i allindaiaeeeiakacnais eihilinin of Geran abies 
sional problems on the BESM-6 type computer for 0.5-1h. 


(iC—80/76) Generalized 


1 ysics, Trieste (Italy)). Jun 
1980. 18p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702670 
‘Thee quatedibeal queimunn Ser the Quer Geengh0 Geititede- 
cular cross-section cantilever pipe are obtained by using Fourier 
transforms. The analysis is based on the idea of solving separately 
for the even and odd parts of the perturbation velocity potential. 
The results demonstrate that the long pipe approximation for the 
perturbation pressure has a wide range of applicability which in- 
creases with circumferential mode number. 


40905 (OEFZS—4251) Transient heat at turbulent pipe 
flow for moving coordinate system. Schmidl, H. (Oesterrei- 
chisches Forsch trum Seibersdorf G.m.b.H.). Nov 
1983. 57p. (In German). (RS—229/83). NTIS (US Sales 
Only), PC A04/MF A0O1. Order Number DE84702123. 

For a given turbulent pipe flow, the transient heat is de- 
scribed by a system of differential-equations with moving coordi- 
nate system. The eigenvalues solution will be shown. 


40906 Heat exchanger. Brackenbury, P.J. US Patent 
Application 6-559,505. 8 Dec 1983. 14p. Contract AC06- 
170. 

Portions are illegible in microfiche products. 

A heat exchanger comparising a shell attached at its open 
end to one side of a tube sheet and a detachable head connected to 
the other side of said tube sheet. The head is divided into a first 
and second chamber in fluid communication with a nozzle inlet and 
nozzle outlet, respectively, formed in said tube sheet. A tube bundle 
is mounted within said shell and is provided with inlets and outlets 
formed in said tube sheet in communication with said first and 
second chambers, respectively. 
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REFER ALSO TO CITATION(S) 39684, 40504, 40836, 40865 


(CEA-CONF—6839) -_ of low energy photons in 


materials. Lefevre, H.; Godement, A.; Fabre, M. (CEA 
Centre d’Etudes de Bruyeres-le-Chatel, 92 - Montrouge 
(France)). Jun 1983. 18p. (in French). (CONF-8305152— 
13). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84751384. 

From 5. international congress on non-destructive control 
methods; Bordeaux, France (30 May 1983). 

Photoelectric, Compton and Rayleigh effects are briefly re- 
viewed. Application for the quantitative analysis of a resin-silica 
composite is described, sensitivity accuracy and choice of radioac- 
tive sources for gamma ray production are examined. Another ap- 
plication is the determination of density in a point by measuring the 

for two positions of the collimated source of low energy 
@ < © keV). Experimental conditions and results obtained with 
lithium hydride are given. 
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(S—4858) Review of progress in quantitative 
NDE. (Iowa State Univ. of Science and Technology, Ames 
(USA)). 1984. Contract W-7405-ENG-82. 188p. (CONF- 
840738—Absts.). NTIS, PC A09/MF A01; GPO Dep. 
Order Number DE84014872. 
From Progress in quantitative NDE; San Diego, CA, USA 
(8 Jul eats 


a abstracts are arranged under the following session head- 
ings: NDE of electronic devices; composite materials; eddy current 
fundamentals, inversion, and imaging; new thrusts in elastic wave 
scattering; acoustic emission; elastic waves, eddy currents, probabil- 
ity of detection, composites; ferromagnetic materials; applications of 
acoustic emission; fatigue cracks and interfacial stress; ultrasonic in- 
verse techniques and applications; how good is your NDE system; 
acoustoelasticity and stress; materials processing and properties; in- 
verse problems; material properties, acoustoelasticity and stress, 
new techniques and transducers; liabilities; ultrasonic reconstruction 
techniques; optical and thermal techniques; ultrasonic system and 
error analysis; and eddy current applications. (DLC) 


40909 (iS-M—514) Evaluation of interfacial stresses 
from the amplitude of reflected ultrasonic signal. Rehbein, 
D.K.; Smith, J.F.; Thompson, D.O. (Ames Lab., IA 
(USA)). 1983. Contract W-7405-ENG-82. 6p. (CONF- 
8310205—11). NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
Order Number DE84015472. 

From TMS-AIME fall meeting; Philadelphia, PA, USA (2 
Oct 1983). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

In seeking to develop a technique for quantitatively evaluat- 
ing interfacial stresses, it has been found that the amplitude of a re- 
flected ultrasonic signal furnishes a useful measure. At present, the 
accuracy of measure is undefined because no way has been found 
to evaluate the true interfacial stress. Rather, the stress against 
which the amplitudes have been calibrated is a calculated stress 
based upon a two-dimensional point by point loading with an elas- 
tic-plastic model. There is semiquantitative accord between theoret- 
ical predictions and normalized data for reflection coefficient versus 
stress level. These results are at fixed frequency with comparable 
surface roughness. Variation of either frequency or surface rough- 
ness further affects the reflection coefficient. An automated scan- 
ning system has been assembled to provide longitudinal and circum- 
ferential scanning and stress evaluation capability for ultrasonic 
study of cylindrical interfaces. 


40910 (LA—10182-MS) Improved apparatus and tech- 
niques for high-temperature and pressure deformation of crys- 
talline materials. Kolle, J.J.; Blacic, J.D. (Los Alamos Na- 
tional Lab., NM (USA)). Jul 1984. Contract W-7405-ENG- 
36. 22p. NTIS, PC A02/MF AO1; 1; GPO Dep. Order 
Number DE84016049. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

We describe a piston-cylinder, solid pressure media deforma- 
tion apparatus capable of measuring the strength properties of 
strong crystalline materials. The device can generate controlled 
confining pressures up to 2000 MPa, temperatures up to 1300°C, 
axial differential stresses up to 5000 MPa, and variable or constant 
strain rates over the range 10~* to 10-® s~*. Although a variety of 
solid pressure transmitting media can be used, we describe the ad- 
vantages of alkali halide salts. Accuracy of stress measurement is 
evaluated and demonstrated to be about +-10 MPa. Temperature 
variation and accuracy are evaluated with the aid of a finite ele- 
ment, thermal stress analysis code. Calculated temperature profiles 
for several high-pressure assemblies are compared to experimental 
calibrations and optimum designs identified. 


40911 (LA-UR—84-1634) Experimental investigation of 
reinforced-concrete Category I structures at high load levels. 
Endebrock, E.G.; Dove, R.C.; Dunwoody, W.E. (Los 
Alamos National Lab., NM (USA)). 1984. Contract W-7405- 
ENG-36. 22p. (CONF-840913—1). NTIS, PC A02/MF 
A0l1; 1; GPO Dep. Order Number DE84012451. 

From Conference on structural engineering in operating nu- 
clear facilities; Raleigh, NC, USA (10 Sep 1984). 


Portions are illegible in microfiche products. 

A US Nuclear Regulatory Commission-funded experimental 
program designed to obtain information on the structural behavior 
of reinforced-concrete buildings has been underway at the Los 
Alamos National Laboratory since 1980. This information will aid 
the NRC in evaluating the seismic capacities of existing Seismic 
Category I buildings. Scale models of reinforced-concrete shear 
walls and buildings were subjected to static and dynamic tests. Sim- 
ulated seismic tests were conducted on model structures construct- 
ed to two scales (1/30 and 1/10), permitting an evaluation of the 
effect of scale in experimental investigations of reinforced-concrete 
structures. Monotonic and cyclic quasistatic tests provide informa- 
tion on strength, stiffness, strength and stiffness degradation, ductil- 
ity, and general load-deflection behavior up to the ultimate load. 
The dynamic tests yielded information on natural frequencies, 
equivalent viscous damping values, initial stiffness and stiffness deg- 
radation, and general response behavior. These experimental inves- 
tigations have indicated that sine-sweep tests are not suitable for re- 
inforced-concrete structures and that the initial stiffness of shear 
wall structures is less than predicted when assuming an uncracked 
concrete section. 


40912 (LBL—17693) Influence of cyclic tangential load- 
ing on indentation fracture. Lu, M.C. (Lawrence Berkeley 
Lab., CA (USA)). May 1984. Contract AC03-76SF00098. 
7Tlp. NTIS, PC A04/MF AO1; 1; GPO Dep. Order Number 
DE84015969. 

Portions are illegible in microfiche products; Thesis. 

An indentation method is used to analyze the contact 
damage induced by cyclic tangential loading in the partial slip con- 
dition. Failure strengths are measured thereafter to indicate the 
degree of damage. The phenomenon of crack propagation during 
cyclic loading is demonstrated to occur and has been attributed to 
the development of residual stress fields, induced by cyclic plastici- 
ty. The principal stresses and effective shear stresses are also calcu- 
lated to predict the crack geometry and the nucleation of plastic 
deformation. These analyses conclude that the contact damage in- 
creases as the loading ratio and the number of cycles increase. 


40913 (NITAR—9(574)) Nondestructive testing of samples 
by neutron radiography method. Aver'yanov, P.G.; Ivanov, 
V.M.; Karin, L.V.; Kroshkin, N.I; Nazarenko, Vz. 
(Nauchno-Issledovatel'skij Inst. Atomnykh Reaktorov, Di- 
mitrovgrad (USSR)). 1983. 13p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702345. 

Specific features and the potentialities of the neutron radiog- 
raphy method are discUssed. Design and main characteristics of 
neutron radiography devices developed on the basis of RBT-6 reac- 
tor and SM-2 reactor horizontal channel are described. Widening 
the scope of the neutron radiography method is illustrated by pro- 
ducting the stereoscopic images. The method is valid for both the 
irradiated and unirradiated specimens. 


40914 (NITAR—18(583)) Software for the problems of 
long-term and current materials testing research and develop- 
ment planning. Kazmenko, S.V.; Seliverstov, L.G.; Sherin, 
V.A.; Sherina, L.I. (Nauchno-Issledovatel’skij Inst. Atom- 
nykh Reaktorov, Dimitrovgrad (USSR)). 1983. 10p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOl1. Order 
Number DE84702401. 

The structure of software for the problems of long-term and 
current materials testing research realized with the EC-1010 com- 
puter is considered. Specific features of software operation for the 
problems specified by heuristic nature of plan calculation algorithm 
and real conditions of organization of materials science research 
planning are pointed out. The presence of a video terminal in the 
computer gives the possibility to visually check up the source infor- 
mation, intermediate and final results. The dialogue procedure real- 
ized in complex permits to rapidly intervene into the process of 
planning and to make required corrections. Experimental software 
performance has shown its reliability and conveniences for the user 
as well as rather acceptable operating characteristics. 





40915 (UCID—19323-84-1, pp 12-21) Automatic spheri- 
cal surface characterization. Monjes, J.A.; Gillespie, C.H.; 
Edwards, D.F. 15 May 1984. NTIS, PC A06/MF AOl1. 
Order Number T1I84014783. 

In Mechanical Engineering Research Program. Annual 
— FY 1983. 

In October 1982, a systematic study of different methods for 

spherical surface characterization was started. The aim of such a 
study was to establish the most promising approach in order to 
achieve the required accuracy with a minimum of operator stress 
and a reduction in the required characterization time. Lawrence 
Livermore National Laboratory has been manufacturing spherical 
and hemispherical shaped components of varying types and varie- 
ties since its inception. As the devices into which these components 
are placed have evolved, so have the quality, materials and surface 
specifications. Today, requirements both on the roundness and sur- 
face quality of these spherical and hemispherical shapes have 
become so sophisticated that techniques both for manufacturing and 
testing have become inadequate to meet these needs. Current tech- 
niques for assessing the roundness and surface quality in terms of 
pits, scratches, digs, inclusions or other small surface features are 
very slow and cumbersome requiring many dedicated hours by a 
technician per part. This first-year program concentrated on the 
study of the various available techniques and definition of a plan 
for developing the most viable candidate into an instrument that 
will meet current and future demands for inspecting spherical com- 
ponents. 


40916 (UCID—19323-84-1, pp 37-48) Characterization 
of martensitic transformations using acoustic emission. Tatro, 
C.A.; Goldberg, A. 15 May 1984. NTIS, PC A06/MF A0O1. 
Order Number T184014783. 

In Mechanical Engineering Research Program. Annual 
report, FY 1983. 

This investigation was started in mid-November 1982. The 
principal goal was to evaluate the capability of acoustic emission 
(AE) to define the quality of component blanks on an individual (as 
opposed to sampling) basis. It was recognized that materials that 
undergo martensitic transformations, as well as materials that un- 
dergo other diffusionless phase transformations as a function of 
temperature, would be candidates for investigation. This class of 
materials is quite broad, and it includes many iron-base alloys, as 
well as alloys of plutonium and uranium. Thus, materials used in 
weapon designs are adequately represented in the class of materials 
to which this potential quality assurance procedure could apply. 


(UCRL—88773) Response of propellants to high 
dynamic stresses: the uses of gun launch techniques. Lee, 
E.L.; James, E.; Green, L.; Von Holle, W.; Tarver, C.; 
Curran, D.; Murri, W.; Seaman, D. (Lawrence Livermore 
National Lab., CA (USA); SRI International, Menlo Park, 
CA (USA)). 28 Feb 1984. Contract W-7405-ENG-48. 33p. 
(CONF-8405202—1). NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. Order Number DE84013223. 

From AGARD conference; Lisse, Netherlands (30 May 
1984 

, Portions are illegible in microfiche products. 

High energy propellants subjected to sufficiently high 
stresses and high stress rates will ignite and begin to release chemi- 
cal energy. The ensuing response can vary from mild reaction to 
high order detonation. Considerable experimental and calculational 
effort has been spent over the past decade to understand, to predict, 
and to modify this response. It is our purpose here to review this 
work with emphasis on the more recent work. Particular emphasis 
will be given to experimental work using guns to impact flat plates 
on oriented propellant samples. Such experiments offer special ad- 
vantages from both an experimentalist’s and analyst's point of view 
because of accessibility of diagnostics and because of simpler geom- 
etry. 


40918 Ultrasonic inspection and deployment apparatus. 
Michaels, J.E.; Meech, S.J. Jr.; Michaels, T.E. (to Dept. of 
Energy). US Patent 4,434,660. 6 Mar 1984. Filed date 19 
Mar 1981. vp 

PAT-APPL-245304. 

An ultrasonic inspection apparatus for the inspection of 
metal structures, especially installed pipes. The apparatus combines 
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a specimen inspection element, an acoustical velocity sensing ele- 
ment, and a surface profiling element, all in one scanning head. A 
scanning head bellows contains a volume of oil above the pipe sur- 
face, serving as acoustical couplant between the scanning head and 
the pipe. The scanning head is mounted on a scanning truck which 
is mobile around a circular track surrounding the pipe. The scan- 
ning truck has sufficient motors, gears, and position encoders to 
allow the scanning head six degrees of motion freedom. A comput- 
er system continually monitors acoustical velocity, and uses that pa- 
rameter to process surface profiling and inspection data. The profil- 
ing data is used to automatically control scanning head position and 
alignment and to define a coordinate system used to identify and 
interpret inspection data. The apparatus is suitable for highly auto- 
mated, remote application in hostile environments, particularly high 
temperature and radiation areas. 


40919 (CEA-tr—1-743-3) Ultrasound-indications of crack 
edges. Wustenberg, H.; Kutzner, J.; Schulz, E.; Erhard, A. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France)). Jun 1982. Translated from Europaeische 
Vortragstagung Zerstoerungsfreie Materialpruefung, 24 Apr 
1978, Mainz. 9p. (In French). CEN Saclay, Service de Doc- 
umentation, 91191 Gif-sur-Yvette Cedex (France). 

Cylindrical waves from crack tips were studied: influence of 
the frequency on the formation of cylindrical waves, incidence 
angle effect, and echo height of cylindrical waves from the forma- 
tion of crack tips. 


40920 (CEA-tr—1-743-4) 90 deg-longitudinal wave probe 
for the detection of near-surface cracks. Erhard, A.; Wusten- 
berg, H.; Mundry, E. (CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France)). Jun 1982. Translated 
from Europaeische Vo g Zerstoerungsfreie Ma- 
terialpruefung, 24 Apr 1978, Mainz. 9p. (In French). Institut 
National de la Propriete Industrielle, Paris (France). 

In order to observe near-surface cracks, different processes 
are used in ultrasonic testing. The direction pattern of the near 
field, the influence of the incidence angle from d/lambda in the 
nearfield zone, and the sensitivity of flaw detection as a function of 
the oblique orientation of the reflector are studied. 


_ (CEA-tr—1-743-2) Ultrasonic delay measurements 

the determination of the size of quasi- natural defects. 
weeestns H. (CEA Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France)). Jun 1982. Translated from 
Europaeische Vortragstagung Zerstoerungsfreie Material- 
pruefung, 24 Apr 1978, Mainz. 1lp. (In French). CEN 
Saclay, Service de Documentation, 91191 - Gif-sur-Yvette 
Cedex (France). 

Quasi-natural defects were produced by diffusion welding in 
materials. Measurements of ultrasonic pulse transit time were made 
in order to study defect-detection and to determine the size of de- 
fects. 
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40922 (UCID—20112) KOVEC studies of —— 
thermoelectric generator response (In connection with possi- 
ble NASA space shuttle accident explosion scenarios). 
Walton, J.; Weston, A.; Lee, E. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 26 Jun 1984. Contract W-7405- 
ENG-48. 73p. NTIS, PC A04/MF AOl; 1; GPO Dep. 
Order Number DE84014454. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Department of Energy (DOE) commissioned a study 
leading to a final report (NUS-4543, Report of the Shuttle Trans- 
portation System (STS) Explosion Working Group (EWG), June 8, 
1984), concerned with PuO: dispersal should the NASA space shut- 
tle explode during the proposed Galileo and ISPN launches 
planned for 1986. At DOE’s request, LLNL furnished appendices 
that describe hydrocode KOVEC calculations of potential damage 
to the Radioisotope Thermoelectric Generators, fueled by PuOn, 
should certain explosion scenarios occur. These appendices are con- 
tained in this report. 
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40923 (UCRL-Trans—11992) Influence of beard, beard- 
stubble and age wrinkles on the adjustment of protective 
masks. Joensson, P.G. (Lawrence Livermore National Lab., 
CA (USA); Foersvarets Forskningsanstalt, Umea (Sweden)). 
Aug 1984. Contract W-7405-ENG-48. Translation of FOA 
Report A 40034-C2 (A2, B2), November 1980. 34p. NTIS, 
PC A03/MF AOl; 1; GPO Dep. Order Number 
DE84015724. 

Portions are illegible in microfiche products. 

Beard and beard-stubble can be expected to cause a deterio- 
ration of fit in a protective mask. In order to investigate the extent 
to which this occurs leakage ws measured in eight different respira- 
tors on 31 male test subjects. The measurements were first made on 
clean-shaven test subjects and then repeated after the beard had 
grown for 8, 24, 48, and 96 hours. Two half masks, four full masks 
and two compressed air masks were investigated. In three of the 
masks a substantial deterioration of fit was measured after 8 hours 
of beard growth. The same eight respirators were also tested for fit 
in 20 test subjects with a full beard. None of the tested respirators 
offered satisfactory protection. Apart from beard and other hair 
growth, wrinkled skin can often result in impaired fit. The effect of 
this factor on fit was investigated by measurements on 56 retired 
subjects. In this case one half mask and four different full masks 
were used. Tightness of fit was much poorer than during tests of 
the corresponding masks on a younger test panel. 8 references, 21 
figures. 
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REFER ALSO TO CITATION(S) 40415, 40461, 40462, 40463, 40464, 40465, 
40466, 40467, 40468, 40469, 40470, 40471, 40472, 40552, 40553, 41100 


40924 (CONF-8406174—1) Recent advances in gaseous 
dielectrics. Christophorou, L.G.; Sauers, I.; James, D.R.; 
Rodrigo, H.; Pace, M.O.; Carter, J.G.; Hunter, S.R. (Oak 
Ridge National Lab., TN (USA)). 1984. Contract ACO05- 
840R21400. 16p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
Order Number DE84014279. 

From IEEE international symposium on electrical insulation; 
Montreal, Canada (11 Jun 1984). 

Portions are illegible in microfiche products. 

Recent developments in gaseous dielectrics are discussed 
with emphasis on dielectric gas mixtures containing SFs. Recent 
findings on the isotopic, pressure, and nonuniform field dependence 
of the dielectric strength of gases are also presented, and ways to 
enhance the corona-stabilization characteristics of gas mixtures by 
appropriate additives (e.g., to SFs) are outlined. In addition, results 
are presented on the spark decomposition products of SF. and the 
alleviation of the harmful effects of conducting particles by particle 
coating in situ. Finally, electron attachment, electrode drift veloci- 
ty, and breakdown properties of gas mixtures (e.g., Co2Fs or CsFs in 
Ar or CH,) - comprised of electron attaching and electron conduc- 
tivity enhancing components - which have promise for use in 
pulsed power technologies are reported. 


40925 (iFVE-OEA—83-10) SUMMA serial highway con- 
troller. Nikonov, S.V.; Sytin, A.N.; Trushin, K.I. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1983. 
19p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84702377. 

A serial controller used as a link between the serial highway 
and the dataway of the crate is described. The controller occupies 
normal and control stations in the crate, transmits and receives 
serial highway messages with frequency up to 5 MHz both in byte, 
and in bit modes. Besides read/write functions and sending the 
demand message, it exequtes some operations, addressed to internal 
features of the controller. The main caracteristics (except mechani- 
cal) are compatible with specification of the CAMAC serial crate 
controller type L2. 


40926 (FVE-OEA—83-33) Experimental modular system 
with a multiprocessor bus. Ermolin, Yu.V.; Matyushin, A.A.; 
Rybakov, V.G. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1983. 13p. (In Russian). NTIS 
(US Sales Only), A02/MF AOl. Order Number 
DE84702378. 

The multiprocessor bus modular system designed on the base 
of the Eurobus standard is described. The brief description of the 
module of this system: the arbiter, the bus display, the manual con- 
troller, the microprocessor module with the use of the microproces- 
sor of the K 580 series, the memory module, the analog-to-digital 
convertor - is made. Results of experimental tests of time character- 
istics and system power are given. The estimation of the degree of 
complication of the bus system protocol implementation is made. 
Logical module circuits controlling the line data transmission, were 
realized on small-scale integration circuit of the K 155 series. Cir- 
cuits of the K 589 series were used as signal receiver/transmitter. 


40927 (FVE-OEA—83-35) Digital synchronous control 
system. Govorun, V.N.; In’shakov, V.I.; Leonov, A.P.; 
Popov, V.V.; Skvortsov, V.V.; Ustinov, E.A.; Chernyavs- 
kij, N.N. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh 
Ehnergij). 1983. 11p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE84702379. 

Submitted to the journal Instrum. Exp. Tech. 

A digital synchronous follow-up system is described, which 
can be used in high-precision rate stabilization systems. The system 
consists of two angle-pulse transducers (APT), logic module, which 
functions as a specialized computing and compensating device, 
code-pulse width converter, servoamplifier in the form of a bridge 
transistor stage, whose diagonal incorporates a quick-response actu- 
ating servomotor (Am) of PYa-250 type. AM output shaft is con- 
nected through kinematic drive with a controlled object, whose ro- 
tation angle is digitized by APT. After the circuit of transducer 
pulse shaping and the pulse frequency quadrupling the pulses enter 
the logic module input. The system provides 3x10* dynamic control 
range, 1200 s~' quality factor at 5600 Gxcm load moment and 130 
KHz input signal frequency, which corresponds to 200 r/s angular 
rate of servomotor. A conclusion is drawn about the serviceability 
of the system considered in technological plants, producing super- 
conducting magnets for insulating and twisting machines, in par- 
ticular. 


40928 (INIS-mf—9006, pp 325-331) Influence of elec- 
trode geometry on rf-diode sputtering systems. Wellerdieck, 
K.; Hoefler, K. (Balzers A.G. fuer Hochvakuumtechnik und 
Duenne Schichten (Liechtenstein)). 1984. NTIS (US Sales 
Only), PC A1l8/MF AOl. Order Number T184780511. 
(CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

First experimental results of geometrical influences of rf- 
diode-type sputtering systems are presented. Two basic surface- 
sputtering arrangements are discussed in a simplified form. 


40929 (JINR—6-83-205) Analog converter of a micropho- 
tometer signal into optical and electron density values. Kon- 
onenko, G.A.; Kondrat, E.T.; Tsupko-Sitnikov, V.M. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1983. 8p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE84702380. 

Submitted to the journal Prikladnaya Yadernaya Spektrosko- 

jiya. 

i The device for analog conversion of microphotometer signal 
into optical D and electron Q density is described. It is used for 
processing of the 8-spectrograms from magnetic spectrographs. 
The device consists of 8 operational amplifiers and two transistor 
microassemblies. Dynamic range of the measUred optical density is 
up to 5 units. The conversion error is not more than 3%. The 
device is used for input of the spectra information in the computer 
and rapid spectrum plotting in D or Q units. It allows one to in- 
crease the dynamic range of the optical density, measured by the 
microphotometer, from 3 to 5 units, to diminish computer time for 
the preliminary processing spectra by over 40%. 





40930 (JINR—8-82-308) Problem of the ALLEN-BRAD- 
LEY thermistor drift. Neganov, B.S.; Trofimov, V.N.; 
Kolach, M. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1982. 3p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84702698. 

Submitted to the journal Fiz. Nizk. Temp. 

Isothermal drift of the Allen-Bradley type carbon resistors at 
helium temperatures is studied. It is revealed that the resistor drift 
persists dozens of hours after small temperature variations near 1 K. 
The conclusion is made that the discovered drift is caused by relax- 
ation of thermoelastic strains occuring in structures with heteroge- 
neous thermal properties. 


40931 (LA-UR—84-1419) High-speed videograph: 

tical and x-ray imaging. Bryant, L.E. Jr. (Los Alamos Na- 
tional Lab., NM (USA)). 1984. Contract W-7405-ENG-36. 
10p. (CONF-8405220—1). NTIS, PC A02/MF A011; 1; GPO 
Dep. Order Number DE84012661. 

From American Society of Nondestructive Testing (ASNT) 
conference; Denver, CO, USA (21 May 1984). 

Portions are are illegible in microfiche products. 

The SP-2000 tion Analysis System, or high speed video 
(HSV) can record up to 2000 full frames per second or up to 12,000 
partial (hex) frames per second with a playback speed of 60 frames 
per second, thus allowing a slow down factor of up to 200 times in 
the recorded action. The system is quite portable as well as being 
capable of supporting two cameras simultaneously. The two 
images, which could be views of the same event from different 
angles and/or different fields of view or depth of field, can be 
viewed on the same TV monitor by use of picture inset techniques 
with variable size and positioning of the inset. Other useful features 
of the high speed video system includes a data frame and X and Y 
reticles that can be activated on replayed images to give accurate 
position data for any desired frame. The data frame gives the time 
of day, date, elapsed time since the beginning of recording of the 
particular frame being viewed, identification number, X, Y, record- 
ing rate in frames per second, frame count, tape count as well as 
status messages such as Stopped and Still Image. The great appeal 
of the high speed video system is the live camera setup conditions 
which allow likely success on the initial recording and the immedi- 
ate playback feature common to all video systems. Also, the fact 
that this data is in digital format means that with our optional com- 
puter interface, information such as the aforementioned X and Y 
data can be directly input to a computer. These convenient features 
are the result of a number of technological advances. These include 
a solid state video sensor, specialized microgap recording heads, 
high density magnetic recording tape, microprocessors for a wide 
range of sophisticated controls. 


40932 (LA-UR—84-2346) Application of optical-fiber 
pins to explosive, pulse-power generators. Caird, R.S.; Benja- 
min, R.F.; McQueen, R.G.; Erickson, D.J. (Los Alamos Na- 
tional Lab., NM (USA)). 1984. Contract W-7405-ENG-36. 
6p. (CONF-840872—15). NTIS, PC A02/MF AO1; 1; GPO 
Dep. Order Number DE84015523. 

From SPIE annual technical symposium; San Diego, CA, 
USA (19 Aug 1984). 

Portions are illegible in microfiche products. 

Arrays of optical-fiber pins, known as microballoon optical 
pins, have been used to diagnose the dynamic deformation of an ex- 
plosive pulsed-power generator. The pin data determine the effects 
of multimegampere electrical current loading on generator perform- 
ance. The pins are required to work in the adverse environment of 
the generator, consisting of explosives and explosive products and 
very large, rapidly-changing electrical currents that give rise to in- 
tense electromagnetic interference. The optical pin is a shock arriv- 
al-time sensor consisting of an optical fiber tipped with a gas-filled 
microballoon about 200 microns in diameter. When a strong pres- 
sure pulse impinges on the microballoon, the shock-heated gas 
within the spherical shell emits a bright flash. The light is transmit- 
ted via the optical fiber to an electronic streak camera which simul- 
taneously records signals from many pins. The signals from an 
array of these sensors measure the time profile of the impact of the 
explosive-driven armature with the stationary conical stator. Details 
of the microballoon pin are described at this meeting by Benjamin 
and Mayer. The microballoon pin was compared with the conven- 
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tional flash-gap technique in which air, confined in a much larger 
space, is shock-heated to produce a time-of-arrival flash. The two 
methods gave essentially identical results on the first shot. Since the 
microballoon was more convenient to use and indicated a greater 
range of usefulness in future applications, we used it exclusively on 
the subsequent shots. The microballoon optical-fiber pin gave us the 
data necessary for the next generator design iteration and will be 
used extensively in the future. 


40933 (UCID—20110-83) Electronics Engineering De- 
partment thrust area report, FY’83. Minichino, C.; Phelps, 
P.L. (eds.). (Lawrence Livermore National Lab., CA 
(USA)). 1983. Contract W-7405-ENG-48. 247p. NTIS, PC 
All1/MF A011; 1; GPO Dep. Order Number DE84015464. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report describes the work of the Electronics Engineer- 
ing Department Thrust Areas for FY’83: Diagnostics and Micro- 
electronic Engineering; Signal and Control Engineering; Micro- 
wave and Pulsed Power Engineering; Computer-Aided Engineer- 
ing; and Engineering Modeling and Simulation. For each Thrust 
Area, an overview and a description of the goals and achievements 
of each project is provided. 


40934 (UCRL—50025-84-2) Electronics Engineering De- 
partment. EE technical review. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Jul 1984. Contract W-7405-ENG- 
48. 3lp. NTIS, PC A03/MF A01; GPO Dep. Order 
Number DE84016124. 

Four separate activities are reported. The first is a study of 
current channeling in a high-current rail-gap switch. The degrada- 
tion of the integrated power pulse with repeated use is found to be 
a function of the material of the railgap surface. The second activi- 
ty is the development of a low-impedance pulse generator with a 
subnanosecond rise time. This generator operates at 50 kV and has 
a l-ohm output impedance and a 2 to 10 nanosecond pulse length. 
The third activity is the design of a computer-controlled system to 
diagnose the health of the 1600 flashlamp circuits in the Nova 
laser’s pulsed-power system. The lamp-circuit diagnostic (LCD) 
system acquires data and detects thresholds for current waveforms; 
it also allows economical preshot testing of flashlamps at low 
energy. Data can be plotted for an operator's qualitative assessment 
or archived for quantitative analysis. The fourth activity is the de- 
velopment of two versatile communications interface cards for use 
with LSI-i1 computers. The heart of each card is a programmable 
microprocessor that relieves the computer of most of the communi- 
cations chores. Built-in protocols and a DMA architecture make 
them useful as general-purpose interprocessor links. (LEW) 


40935 (UCRL—90745) Performance testing of wire elec- 
tric discharge machines (EDMs). Humpal, H. (Lawrence 
Livermore National Lab., CA (USA)). 15 May 1984. Con- 
tract W-7405-ENG-48. 35p. (CONF-8405225—1). NTIS, PC 
A03/MF A01; GPO Dep. Order Number DE84015601. 

From Society of Manufacturing Engineers meeting; Hart- 
ford, CT, USA (22 May 1984). 

This paper describes acceptance test requirements and tech- 
niques that were defined and specified by Lawrence Livermore Na- 
tional Laboratory (LLNL) to assure that they would ultimately re- 
ceive a precision Wire Electric Discharge Machine (EDM) to meet 
their requirements. Unique methods of evaluating the performance 
of Wire EDMs are described. The results show that these EDMs 
can produce parts to precise overall form tolerances. Described are 
test methods that provide a means of separating the performance 
variables of EDM machines and an overview of how these tests 
can help predict the production of precision parts. Part histories are 
given to show attainable results. Basic parametric tests are: straight- 
ness, squareness, positioning accuracy, repeatability and backlash, 
360° disc, and 360° magnetic ball bar (unique). The part cut per- 
formance tests described are: square, disc, and narrow slot. 


40936 Carrier sense data highway system. Frankel, R. (to 
Dept. of Energy). US Patent 4,432,088. 14 Feb 1984. Filed 
date 30 Apr 1981. vp. 

PAT-APPL-258972. 
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A data transmission system includes a transmission medium 
which has a certain propagation delay time over its length. A 
number of data stations are successively coupled to the transmission 
medium for communicating with one another. Each of the data sta- 
tions includes a transmitter for originating signals, each signal be- 
ginning with a carrier of a duration which is at least the propaga- 
tion delay time of the transmission medium. Each data station also 
includes a receiver which receives other signals from other data 
stations and inhibits operation of the transmitter at the same data 
station when a carrier of another signal is received. 


40937 Microminiature coaxial cable and methods of man- 
ufacture. Bongianni, W.L. (to Dept. of Energy). US Patent 
Application 6-566,759. 29 Dec 1983. 10p. Contract W-7405- 
ENG-36. 

Portions are illegible in microfiche products. | 

A ial cable is provided having a ribbon inner conductor 
surrounded by a dielectric and a circumferential conductor. The 
coaxial cable may be microminiature comprising a very thin ribbon 
strip conductor from between 5 to 15 pm thick and from 150 to 
200 ym wide, having a surrounding foamed dielectric or parylene 
applied thereon by a vapor plasma process and an outer conductor 
of an adhering high conductivity metal vacuum deposited on the 
dieleectric. Alternately the foam dielectric embodiment may have a 
contiguous parylene coating applied adjacent the inner conductor 
or the outer conductor or both. Also, the cable may be fabricated 
by forming a thin ribbon of strip conductive material into an inner 
conductor, applying thereabout a dielectric by spraying on a solu- 
tion of polystyrene and polyethylene and then vacuum depositing 
and adhering high conductivity metal about the dielectric. The 
cable strength may be increased by adding glass microfilament 
fibers or glass microballoons to the solution of polystyrene and pol- 
yethylene. Further, the outer conductive layer may be applied by 
electroless deposition in an aqueous solution rather than by vacuum 
deposition. A thin coating of parylene is preferably applied to the 
outer conductor to prevent its oxidation and inhibit mechanical ab- 
rasion. 


40938 Noise isolation system for high-speed circuits. 
McNeilly, D.R. (to Dept. of Energy). US Patent Applica- 
tion 6-566,760. 29 Dec 1983. 13p. Contract ACO0S- 
840R21400. 

Portions are illegible in microfiche products. 

A noise isolation circuit is provided that consists of a dual 
function bypass which confines high-speed switching noise to the 
component or circuit which generates it and isolates the component 
or circuit from high-frequency noise transients which may be 
present on the ground and power supply busses. A local circuit 
ground is provided which is coupled to the system ground by suffi- 
cient impedance to force the dissipation of the noise signal in the 
local circuit or component generating the noise. The dual function 
bypass network couples high-frequency noise signals generated in 
the local component or circuit through a capacitor to the local 
ground while isolating the component or circuit from noise signals 
which may be present on the power supply busses or system 
ground. The network is an effective noise isolating system and is 
applicable to both high-speed analog and digital circuits. 


40939 Reusable fast opening switch. Van Devender, J.P.; 
Emin, D. (to Dept. of Energy). US Patent Application 6- 
564,107. 21 Dec 1983. 29p. Contract AC04-76DP00789. 

Portions are illegible in microfiche products. 

A reusable fast opening switch for transferring energy, in the 
form of a high power pulse, from an electromagnetic storage 
device such as an inductor into a load. The switch is efficient, com- 
pact, fast and reusable. The switch comprises a ferromagnetic semi- 
conductor which undergoes a fast transition between conductive 
and metallic states at a critical temperature and which undergoes 
the transition without a phase change in its crystal structure. A 
semiconductor such as europium rich europhous oxide, which un- 
dergoes a conductor to insulator transition when it is joule heated 
from its conductor state, can be used to form the switch. 


40940 DC switching regulated power supply for driving 
an inductive load. Dyer, G.R. (to Dept. of Energy). US 
Patent Application 6-555,915. 29 Nov 1983. 21p. Contract 
AC05-840R21400. 


ERA-9/20 / 5450 


A dc switching regulated power supply for driving an induc- 
tive load is provided. The regulator basic circuit is a bridge ar- 
rangement of diodes and transistors. First and second opposite legs 
of the bridge are formed by first and second parallel-connected 
transistor arrays, respectively, while the third and fourth legs of the 
bridge are formed by appropriately connected first and second par- 
allel connected diode arrays, respectively. A dc power supply is 
connected to the input of the bridge and the output is connected to 
the load. A servo controller is provided to control the switching 
rate of the transistors to maintain a desired current to the load. The 
regulator may be operated in three stages or modes: (1) for current 
runup in the load, both first and second transistor switch arrays are 
turned on and current is supplied to the load through both transis- 
tor arrays. (2) When load current reaches the desired level, the first 
switch is turned off, and load current flywheels through the second 
switch array and the fourth leg diode array connecting the second 
switch array in series with the load. Current is maintained by alter- 
nating between modes 1 and 2 at a suitable duty cycle and switch- 
ing rate set by the controller. (3) Rapid current rundown is accom- 
plished by turning both switch arrays off, allowing load current to 
be dumped back into the source through the third and fourth diode 
arrays connecting the source in series opposition with the load to 
recover energy from the inductive load. 


40941 Design of resistive multiple-valued digital-to-analog 
conversion ladders. Mitra, S.K. (Dept. of Electrical and 
Computer Engineering Univ. of California, Santa Barbara, 
CA). Proceedings of the IEEE (Institute of Electrical and 
Electronics Engineers); 70: No. 12, 1457-1458(Dec 1982). 

A general procedure for designing resistive ladders for con- 
verting data in arbitrary m-valued representation to its analog 
equivalent is outlined. 


40942 (LA-tr—84-26) S. A. Vekshinksii: 60th birthday. 
Gurvich, E.B. Translated from Radiotekhnika i Elektronika ; 
1: No. 12, 1523-1524(1956). Contract W-7405-ENG-36. 6p. 
NTIS, PC A02/MF A01; GPO Dep. Order Number 
DE84015887. DE84015887 

On 15 November 1956 the radio engineering community of 
the USSR honored academician Sergei Arkadevich Vekshinskii on 
the 60th anniversary of his birth and his 35 years of scientific-tech- 
nical activity. An expanded session of the Technical Council of the 
Ministry of Radio-technical Industry and the Scientific Council of 
the Institute of Radio Engineering and Electronics, USSR Acade- 
my of Sciences was convened for the occasion. A brief biography 
of the academician is given, highlighting his work in the electrova- 
cuum device area. (LEW) 
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40943 (DOE/FC/10120—1608) Analysis of atmospheric 
fluidized bed combustion agglomerates. Final report. Perkins, 
D. III; Brekke, D.W.; Karner, F.R. (North Dakota Univ., 
Grand Forks (USA). Engineering Experiment Station). Apr 
1984. Contract AB18-80FC10120. 61p. NTIS, PC A04/MF 
A01; 1; GPO Dep. Order Number DE84016148. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Chemical and textural studies of AFBC agglomerates have 
revealed detailed information regarding the mechanisms of agglom- 
eration. The formation of agglomerates in a silica sand bed can be 
described by a four step process: initial ash coatings of quartz 
grains; thickening of ash coatings and the formation of nodules; ce- 
mentation of nodules to each other by a sulfated aluminosilicate 
matrix; and partial or complete melting of eutectic compositions to 
produce a sticky glass phase between grains and along fractures. 
Once agglomeration has begun, large scale solidification and re- 
stricted flow within the bed will lead to hot spots, wholesale melt- 
ing and further agglomeration which ultimately forces a shutdown. 
Standard operating temperatures during normal AFBC runs come 
quite close to, or may actually exceed, the minimum temperatures 
for eutectic melting of the silicate phases in the coal and standard 
bed materials. The partially melted material may be expected to 





lead to the formation of dense, sticky areas within the bed, and the 
formation of hot spots which further exacerbate the problem. Ulti- 
mately, large scale bed agglomeration will result. Attempts to elimi- 
nate agglomeration by removal of sodium via an ion exchange 
process have yielded encouraging results. A second approach, used 
to raise melting temperatures within the bed, has been to use bed 
materials that may react with low-temperature minerals to produce 
high-temperature refractory phases such as mullite or other alkali 
and alkali-earth alumino-silicates. 


40944 (DOE/MC/14322—1577) NYU-DOE Pressurized 
Fluidized Bed Combustor Facility. Zakkay, V.; Kolar, A.; 
Sellakumar, K.; Srinivasaragavan, S.; Miller, G.; Panunzio, 
S.; Joseph, A.; Sundaresan, C. (New York Univ., NY 
(USA). t. of Applied Science). Jan 1983. Contract 
AS21-80MC14322. 57p. NTIS, PC A04/MF A0Ol1; 1; GPO 
Dep. Order Number DE84009261. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

New York University (NYU), under a Department of 
Energy (DOE) Contract, has designed and constructed a sub-pilot 
scale Pressurized Fluidized-Bed Combustor (PFBC) Facility at the 
Antonio Ferri Laboratories, Westbury, Long Island. The basic fea- 
ture of this Experimental Research Facility is a well-instrumented, 
30-inch diameter coal combustor capable of operating up to 10 atm 
and provided with a liberal number of ports, making it a versatile 
unit for study of fundamental in-bed phenomena. Additionally, the 
overall design features make it a flexible facility for solving a varie- 
ty of industrial research problems. The main objectives of the facili- 
ty are two-fold: (1) to perform research in important areas of Pres- 
surized Fluidized-Bed Combustion like low-grade fuel combustion 
under pressure; and (2) to provide the PFBC community with a ex- 
perimental research tool for basic and applied research in order to 
accelerate the commercialization of this technology. New York 
University will initially test the facility of burning low-grade fuels 
under pressure. During the test program, emphasis will be placed 
on burning North Dakota lignite under pressures up to 7 atm. The 
performance of lignite with regard to its feeding, combustion effi- 
ciency, sulfur adsorption and sorbent requirements will be investi- 
gated. This report describes the various systems of the PFBC facili- 
ty and operating procedures, and presents an outline of the test pro- 
gram planned for the facility. Other details are provided in the 
Equipment and Maintenance Manual, Test Program and Data Ac- 
quisition Manual, and Training Manual. 


40945 (DOE/MC/19372—1630) Pressurized high veloci- 
Final technical 


ty fluidized-bed combustion report, 
October 1, 1982-March 31, 1984. Mathur, V.K. (New Hamp- 
shire Univ., Durham (USA). t. of Chemical Engineer- 
ing). May 1984. Contract AC21-82MC19372. 9lp. NTIS, 
PC AOS5/MF A0Ol; 1; GPO Dep. Order Number 
DE84014394. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Fossil energy research, development, and demonstration 
strategy is to develop a wide variety of coal utilization techniques 
that are clean, efficient and conserve resources. Industry can then 
choose promising processes which will eventually be commercial- 
ized and will therefore provide the energy needed for our contin- 
ued economic growth and well being. The many processes and 
techniques of coal conversion have as a basic concept the transmu- 
tation of coal into forms acceptable to our transportation and heat- 
ing equipment. The Loop Fluidized Bed (LFB) based on the fast 
fluidization concept is a novel method for effecting efficient solid- 
gas contact and can play an important role in coal combustion. It 
can be operated under pressure making it eminently suited for the 
production of high temperature gas from coal for operating gas tur- 
bines for power generation. The LFB can operate over a wide 
range of gas flow rates and coal can be introduced at various points 
without excessive pressure drops. Further, it is possible to capture 
higher amounts of sulfur dioxide due to the use of fine dolomite or 
limestone particles. This process can also be used for the smelting 
of mineral ores. However, the LFB concept is relatively new and 
data in the literature are scarce. 


42 ENGINEERING 
4220 Underground Engineering 


40946 (DOE/METC—82-28) Design of the Grimethorpe 
Experimental Facility as of March 1981: a technical report. 
(NCB (IEA Grimethorpe) Ltd., Grimethorpe, Barnsley, 
South Yorkshire (UK)). Jun 1984. Contract AIOI- 
76ET 10393. 145p. NTIS, PC A07/MF AO01; 1; GPO Dep. 
Order Number DE84009262. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Experimental Pressurized Fluidized Bed Combustor, 
which has been built as an extension to the National Coal Board 
Power Station, which is adjacent to Grimethorpe Colliery, York- 
shire, England, is described in this report. The Governments of the 
United Kingdom, the United States of America and the Federal Re- 
public of Germany, under the auspices of the International Energy 
Agency, have agreed to share equally between them the costs of 
building and operating the plant. Control of the project was vested 
in an Executive Committee consisting of one representative of each 
Government with all decisions requiring unanimity. The actual op- 
eration of the project was vested in an Operating Agent, NCB 
(IEA Services) Ltd., a wholly owned subsidiary of the National 
Coal Board. The Implementing Agreement envisages a seven year 
project to be executed in four stages: (1) Procurement of Design 
Study with accompanying tender documents. (2) Tendering for 
construction of the Plant; study of appraisal of tenders. (3) Con- 
struction and acceptance of the Plant. (4) Operation of the Plant. 
The project is now towards the end of Stage 3. Construction has 
been completed and commissioning is in progress to prepare the 
plant for the start of the operational phase in Autumn 1981. Be- 
cause of the confidentiality of much of the design information, for 
the purposes of this report technical descriptions have been con- 
fined to that of a general appraisal. 


40947 (TVA/PUB—84/46) 160 MW AFBC Demonstra- 
tion Project. Bowman, W.W.; Seagle, N.L. (Tennessee 
Valley Authority, Knoxville (USA); Duke Power Co., 
Charlotte, NC (USA)). 1984. 14p. (CONF-8405227—1). 
NTIS, PC A02/MF A0O1. Order Number DE84901362. 

From American Society of Civil Engineers spring conven- 
tion; Atlanta, GA, USA (14 May 1984). 

Portions are illegible in microfiche products. 

The cost estimate, conceptual design and design criteria de- 
veloped thus far are all based on an assumed boiler configuration 
and feed system. The actual boiler building arrangement and bal- 
ance of plant requirements for the 160 MW AFBC Demonstration 
Project will not be known until the boiler contract is awareded. 
The boiler specification has been issued and proposals have been 
solicited from three boiler vendors; Babcock and Wilcox, Combus- 
tion Engineering and Foster Wheeler. Boiler proposals are to be 
submitted in May with contract award scheduled for October 1984. 
During proposal evaluations, the following civil items will be con- 
sidered: (1) boiler building design and constructability; (2) coal and 
limestone handling and conditioning facility requirements; (3) foun- 
dation requirements; (4) impact of balance of plant on existing fa- 
cilities; (5) project erection costs; and (6) disposal of wastes. Subse- 
quent to boiler award in October 1984, the cost estimate, conceptu- 
al design and design criteria will be revised to reflect the require- 
ments of the awarded boiler and feed system after which final 
design of the project will commence. 
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40948 (AD-A—140831/9) Architecture earth-sheltered 
buildings. Design manual 1.4, (Naval Facilities Engineering 
Command, Alexandria, VA (USA)). Mar 1984. 252p. NTIS, 
PC Al12/MF AOl. 

Design guidance is presented for use by experienced engi- 
neers and architects. The types of buildings within the scope of this 
manual include slab-on-grade, partially-buried (bermed) or fully- 
buried, and large (single-story or multistory) structures. New crite- 
ria unique to earth-sheltered design are included for the following 
disciplines: Planning, Landscape Design, Life-Cycle Analysis, Ar- 
chitectural, Structural, Mechanical (criteria include below-grade 
heat flux calculation procedures), and Electrical. 
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REFER ALSO TO CITATION(S) 39389, 39689, 41152 


(ANL/FE—84-9) Alkali metal vapor removal from 
pressurized fluidized-bed combustor flue gas. Annual report, 
October 1982-September 1983. Lee, S.H.D.; Myles, K.M.; 
Jonke, A.A. (Argonne National Lab., IL (USA)). Jun 1984. 
Contract W-31-109-ENG-38. 46p. NTIS, PC A03/MF AO1; 
1; GPO Dep. Order Number DE84014834. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Under the auspices of US Department of Energy, this work 
supports the program to develop sorbents for the cleanup of gases 
from pressurized fluidized-bed coal combustion (PFBC) so that 
these cleaned hot gases can be used to power downstream gas tur- 
bines without causing corrosion. A laboratory-scale pressurized test 
unit was used to continue the alkali-vapor characterization of acti- 
vated bauxite and Emathlite at a bed temperature of 850°C and a 
system pressure of 10 atm absolute in a simulated PFBC flue gas 
stream containing <10 ppMV NaCl vapor. Under the test condi- 
tions, preliminary results show a comparable NaCl-vapor capture 
capability for both activated bauxite and Emathlite. Emathlite was 
found to capture NaCl vapor essentially by chemical reactions with 
the vapor to form water-insoluble compounds, probably sodium 
aluminosilicates, whereas activated bauxite captures the vapor 
mainly by physical adsorption as sodium sulfate. The test unit was 
modified and tested to improve the control of NaCl vaporization in 
the unit required for the source of alkali vapor in the simulated flue 
gas. Experimental results are also presented on (1) water leachabi- 
lity of both metallic and nonmetallic ions present in activated baux- 
ite when it is cyclically heat-treated in a simulated PFBC flue gas 
environment and then leached with distilled water, and (2) the 
effect of heat-treatment of Emathlite in the simulated PFBC flue 
gas on the changes of its physical and chemical properties. 


40950 (PB—84-167584) Pilot plant tests of chloride ion 
effects on wet FGD (flue gas desulfurization) system perform- 
ance. Final report Sep 81-Sep 83. Chang, J.C.S. (Acurex 
Corp., Research Triangle Park, NC (USA). Southeast Re- 
gional Office). Mar 1984. 219p. (TR—83/1/SR). NTIS, PC 
A10/MF AO1. 

The report gives test results from September 1981 through 
June 1983 of a chloride ion--Cl(-1)--effects test program on a wet 
flue gas desulfurization (FGD) pilot plant, at EPA's Industrial En- 
vironmental Research Laboratory, Research Triangle Park, NC. 
Tests were conducted on a three-stage turbulent contact absorber 
(TCA) with 7.5 cu m/min (0.1 MW) flue gas capacity at Cl(-1) con- 
centrations of 160-180,000 ppm. The FGD processes investigated 
include conventional lime/limestone, magnesia enhanced limestone, 
organic dibasic acid (DBA) enhanced limestone, and limestone with 
two-tank forced oxidation. Data indicate that the effects of Cl(-1) 
on the performance of the limestone scrubber are a function of ca- 
tions associated with Cl(-1) and scrubber operating conditions. 
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40951 (JINR—D-3,4-82-704, pp 342-357) Intense neu- 
tron source on the base of a proton beam of the AN SSSR 
TYal meson factory. Stavisskij, Yu.Ya. (AN SSSR, Moscow. 
Inst. Yadernykh Issledovanij). 1982. (In Russian). NTIS (US 
Sales Only), PC A23/MF A0O1. Order Number T184780542. 
(CONF-820658—). 

From 4. international school on neutron physics; Dubna, 
USSR (8 Jun 1982). 

The intense neutron source on the base of 600 MeV poroton 
beam of the linear accelerator of the meson factory, is described. A 
neutron target represents an assembly of closely packed pods of 
lead or metallic uranium of 8.6 mm diameter in aluminium shells 
washed by cold water. As moderators the heavy water for obtain- 
ing quasicontinuous thermal neutron flux, light water for thermal 
neutron pulses and liquid deuterium for quasicontinuous cold neu- 
tron flux are used. Neutron source parameters are given. It is 
shown that the quasicontinuous source regime when using a large 
diameter channel with luminescent surface approximately 100 cm™? 
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permits to obtain intense thermal and cold neutron beams with total 
current approximately 107° neutron/s. 
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40952 (CEA-CONF—6694) Improvement of the energy 
resolution of a TOF neutron spectrometer by using a high 
energy RF buncher. Dei-Cas, R.; Bardy, J.; Coutrain, A.; 
Dandine, A.; Gueguen, J.P.; Jouy, P.; Laget, J.P.; Pottier, 
J.; Penquer, Y. de; Renaud, M. (CEA Centre d’Etudes de 
Bruyeres-le-Chatel, 92 - Montrouge (France)). Apr 1983. 8p. 
(CONF-8304105—7). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84780405. 

From 6. international tandem conference; Chester, UK (16 
Apr 1983). 

A high energy (HE) RF buncher have been built for the 7 
MV HVEC tandem of Bruyeres-le-Chatel. To optimize the match- 
ing of the low energy and high energy bunchers, some modifica- 
tions have been done on the existing facility. The HE buncher con- 
sists of a cylindrical mono-gap cavity having a diameter of 0.4 m 
and a length of 1 m. The Q factor is 1.5 x 10* and the working 
frequency 162 MHz. In this paper the overall installation and the 
feedback loops used to stabilize the frequency and the RF phase are 
described. Preliminary results show that the measured bunch com- 
pression is in agreement with the calculated values and the use of 
the phase feedback loop suppresses the transit time jitter in a very 
efficient way. 


40953 (CONF-8406162—1) Study of (e,e’N) reactions 
from nuclear targets. Kleppinger, W.E. (Argonne National 
Lab., IL (USA)). 1984. Contract W-31-109-ENG-38. 4p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. Order Number 
DE84014756. 

From CEBAF summer workshop; Newport News, VA, 
USA (25 Jun 1984). 

Portions are illegible in microfiche products. 

One of the primary goals of a high-energy, high duty-factor 
electron accelerator (CEBAF) will be to study coincidence reac- 
tions in the energy range 50 MeV = omega = 500 MeV, where 
omega is the energy transfer to the nuclear target. In this region, 
the predominant reaction mechanisms are the quasi-elastic knockout 
of nucleons and the electroproduction of pions. A key ingredient in 
obtaining a theoretical understanding of these processes will be the 
nucleon-nucleus and pion-nucleus optical potentials. In particular, 
in order to obtain a clear separation of the peaks corresponding to 
these two processes, one must be able to calculate the quasi-elastic 
tail adequately. In the present work, we focus on (e,e’N) reactions 
in the quasi-elastic region. 


40954 (DOE/ER/71042—T1) Laser-driven particle accel- 
erators. Final technical report. Pantell, R.H.; Piestrup, M.A. 
(Stanford Univ., CA (USA). Dept. of Electrical Engineer- 
ing). Jul 1984. Contract AT03-76ER71042. 42p. NTIS, PC 
A03/MF A0O1; 1; GPO Dep. Order Number DE84015953. 

Portions are illegible in microfiche products. 

Theoretical and experimental studies have been performed 
on laser-driven particle accelerators. The theoretical work primari- 
ly consisted of detailed analysis and computer simulation of the 
stimulated Cherenkov interaction. Additional analysis was also 
done on the two-wave accelerator, the limited interaction accelera- 
tor and the inverse synchrotron accelerator. These were compared 
with other techniques such as the beat-wave, inverse Smith-Purcell, 
and the inverse free-electron laser. Experimental work was primari- 
ly devoted to showing the feasibility of the stimulated Cherenkov 
interaction for the acceleration of charged particles using a laser. 
This work can be broken down into three experiments: a measure- 
ment of the change in momentum spectrum of an electron beam 
passing through a laser field; the dependence of this change on the 
refractive index of the medium in which the interaction occurs; and 
the observation of second harmonic radiation from the resulting 
bunched electron beam. In each case the results predicted from 
analysis and Monte Carlo simulations are in good agreement with 
the data. 





40955 (DOE/SF/00098—T3) Report of the reference de- 
signs study group on the superconducting super collider. 
(California Univ., Berkeley (USA)). 8 May 1984. Contract 
AC03-76SF00098. 443p. NTIS, PC A19/MF A0Ol; 1; GPO 
Dep. Order Number DE84015567. 

Portions are illegible in microfiche products. 

In December, 1983, the directors of the US high energy ac- 
celerator laboratories chartered the National SSC Reference De- 
signs Study to review in detail the technical and economic feasibili- 
ty of various options for creating the Superconducting Super Col- 
lider (SSC) facility, a 20 TeV on 20 TeV proton-proton collider 
having a luminosity up to 10** cm~*sec™*. The primary objective of 
the study was to help the DOE, the high energy physics communi- 
ty, and the scientific community as a whole to decide how best to 
proceed with SSC R & D directed toward improving the cost ef- 
fectiveness of applicable accelerator technology. We have conclud- 
ed that the basic principles of design used successfully for existing 
accelerators can be conservatively extended to a proton collider 
having the SSC primary specifications of energy and luminosity. 
Furthermore, each of the three reference magnet styles studied 
could serve as the foundation for an SSC facility meeting these 
specifications. A vigorous R & D program of approximately three 
years duration will be required to refine the cost estimates for the 
magnets, to determine their actual performance, to determine their 
manufacturability and reliability, and to develop cost-effective 
methods for their assembly and quality assurance. It is anticipated 
that the magnet options can be narrowed to a single one during an 
early phase of the R & D program. An important R & D goal will 
be to produce, using mass-production methods, a significant number 
of magnets of the chosen style. These magnets would then be thor- 
oughly tested under conditions simulating actual accelerator oper- 
ations. 


40956 (FEI—1378) KEhV-5 resistor high-voltage testing. 
Krivenkov, M.V.; Romanov, V.A. (Gosudarstvennyj Komi- 


tet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. 
Fiziko-Ehnergeticheskij Inst.). 1982. 6p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOI. Order Number 
DE84702126. 

A high-voltage rig for training and testing resistors of 
KEhV-5 type, used as voltage dividers for high-voltage accelera- 
tors, is described. Feeding network and control wiring diagram of 
the rig are given. 


40957 (FEI—1419) Some problems in the technique of 
high-voltage testing of the accelerating tube gaps in electro- 
static accelerators. Romanov, V.A.; Ivanov, V.V.; Mukha- 
metshin, V.I.; Dmitriev, E.P.; Kidalov, A.I. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk. Fiziko-Ehnergeticheskij Inst.). 1983. 15p. (in Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOI. Order 
Number DE84702127. 

Problems arising during high-voltage testing and training of 
accelerating taubes of electrostatic accelrators are discussed. A rig 
and technique of the accelerating tube testing and program de- 
signed for the processing of the data obtained and sorting out of the 
samples investigated are described. 


40958 (FERMILAB-CONF—84/43) Computer control of 
large accelerators design concepts and methods. Beck, F-.; 
Gormley, M. (Fermi National Accelerator Lab., Batavia, IL 
(USA)). May 1984. Contract AC02-76CH03000. 96p. 
(CONF-8307126—1). NTIS, PC A05/MF AOl; 1; GPO 
Dep. Order Number DE84012983. 

From 3. annual summer school on high energy accelerators; 
Stony Brook, NY, USA (6 Jul 1983). 

Portions are illegible in microfiche products. 

Unlike most of the specialities treated in this volume, control 
system design is still an art, not a science. These lectures are an at- 
tempt to produce a primer for prospective practitioners of this art. 
A large modern accelerator requires a comprehensive control 
system for commissioning, machine studies and day-to-day oper- 
ation. Faced with the requirement to design a control system for 
such a machine, the control system architect has a bewildering 
array of technical devices and techniques at his disposal, and it is 
our aim in the following chapters to lead him through the charac- 
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teristics of the problems he will have to face and the practical alter- 
natives available for solving them. We emphasize good system ar- 
chitecture using commercially available hardware and software 
components, but in addition we discuss the actual control strategies 
which are to be implemented since it is at the point of deciding 
what facilities shall be available that the complexity of the control 
system and its cost are implicitly decided. 19 references. 


40959 eee aa pp 1-10) Outline of the inter- 

field in the NUMATRON project. Sekiguchi, 
Akira (Tokyo Univ. (Japan). Faculty of Engineering). Jul 
1981. (In Japanese). NTIS (US Sales Only), PC A08/MF 
A01. Order Number T184780112. (CONF-8107122—). 

From Meeting on heavy and light ion irradiations and radi- 
ation measurement; Tanashi, Tokyo, Japan (2 Jul 1981). 

The Numatron project is in progress. An accelerator system, 
which produces high energy, heavy ion beam, was designed as a 
main apparatus of the project. The accelerator can be used not only 
for the research of nuclear physics but also for the interdisciplinary 
studies. This report presents outline of the proposals in the interdis- 
ciplinary field in the Numatron project. In the field of radiation 
measurement, three projects were proposed. Those are the basic 
study of radiation effect due to the irradiation of high energy, 
heavy ions, application study on the estimation of the absorbed 
dose by high energy, heavy ion irradiation, and development of the 
irradiation technique of heavy ion beam. The plans of the facilities 
for this purpose is presented. In the field of medical science, 
charged particle beam is an excellent tool. High energy, heavy ion 
beam will be used for cancer treatment, and the diagnoses of brain 
and heart diseases. The study of the penetrative diagnosis with high 
energy, heavy particles, the study on the diagnosis by the injection 
of high speed radioactive isotopes, the experimental study on the 
treatment of tumors by high energy, heavy ion irradiation, and the 
study on the biological characteristics of heavy particle beam were 
proposed. The plans of the facilities for these purposes are present- 
ed. 


40960 (JINR—9-83-268) Cross sections of heavy ion 
charge exchange on gases. Kozlov, S.I. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Reactions). 
1983. 7p. (in Russian). NTIS (US Sales Only), PC A02/MF 
AO01. Order Number DE84702680. 

The problem connected with the loss of heavy ions acceler- 
ated on the cyclotrons due to charge exchange of particles on the 
residual gas of the accelerator chamber is discussed. A short review 
of theoretical and experimental papers dealing with charge ex- 
change cross sections of heavy ions passing through gas is present- 
ed. On the base of experimental dependences of the intensity of 
heavy ions beam on the accelerating radius when varying the pres- 
sure in the chambers of the U-200, U-300 and U-400 cyclotrons the 
estimation is made of average value of cross sections of ions charge 
exchange on gas. The experimental results having a reasonable 
agreement with theoretical ones give the possibility to estimate 
pressures in cyclotron chau:bers which are required to accelerate 
heavy ions with a desired reiiability. 


40961 (KEK—82-4) Design of a low-energy electrostati- 
cally-separated antiproton beam K4 at the KEK 12 GeV 
proton synchrotron. Kurokawa, Shin-ichi; Takasaki, Minoru. 
(National Lab. for High Energy Physics, Oho, Ibaraki 
(Japan)). Jun 1982. 17p. NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84702028. 

The beam K4 is designed to transport high-intensity, good- 
purity antiprotons in the momentum range between 0.4 to 0.8 


_ GeV/c. The beam shares its first half with the existing K3 beam for 


the purpose of saving the cost of the construction and shortening 
the time needed to develop the beam. Antiprotons and separated 
from unwanted particles (pions, muons and electrons) by double- 
stage mass separation. The solid-angle momentum acceptance of the 
beam is 34.1 msr% delta P/P and the beam length is 28.5 m. Seven 
hundred antiprotons per 107? protons onto the 5 x 10 x 60 mm plati- 
num target are expected at 600 MeV/c with the pi ~ mu ~e" /p™ 
ratio of less than ten. 
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40962 (KEK—82-6) BSF control system. Irie, Y.; Ishii, 
K.; Ninomiya, S.; Sasaki, H.; Sakai, I. (National Lab. for 
High Energy Physics, Oho, Ibaraki (Japan)). Aug 1982. 33p. 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE84702030. 

The booster synchrotron utilization facility (BSF) is a facili- 
ty which utilizes the four fifths of available beam pulses from the 
KEK booster synchrotron. The BSF control system includes the 
beam line control, interactions with the PS central control room 
and the experimental facilities, and the access control system. A 
brief description of the various components in the control system is 
given. 


40963 (KEK—82-7) Simulation of deuteron acceleration 
in the KEK 20MeV linac. Kato, Takao. (National Lab. for 
High Energy Physics, Oho, Ibaraki (Japan)). Sep 1982. 24p. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702029. 

Simulation of deuteron acceleration in the KEK 20-MeV 
proton linac was performed. The acceleration with an injection 
energy of 555 keV instead of 375 keV is very promising. This 
option allows the same accelerating field distribution and the same 
focusing field strength as those for protons, though it requires the 
increase of rf power by 20 - 50 %. The longitudinal phase accept- 
ance reaches 180° without a buncher if the energy spread of the in- 
jection particles is within +- 3 keV. Normarized transverse accept- 
ance is found to be 1.45 pi cm.mrad. 


40964 (LA—10070-PR) Review of Physics Research Pro- 
grams at LAMPF. Progress report, January-December 1983. 
Allred, J.C. (ed.). (Los Alamos National Lab., NM (USA)). 
Apr 1984. Contract W-7405-ENG-36. 277p. NTIS, PC A13/ 
MF AOI; 1; GPO Dep. Order Number DE84011027. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Research and development summaries are presented under 
the main headings: research, proton storage ring construction and 
research program development, status of LAMPF II, facility and 
experimental development, and accelerator operations. Complete 
lists are given for experiments run in 1983, new prospects, and 
active and complete experiments by channel. (WHK) 


40965 (LBL—17069) Cyclotrons as mass spectrometers. 
Clark, D.J. (Lawrence Berkeley Lab., CA (USA)). Apr 
1984. Contract AC03-76SF00098. 9p. (CONF-8404143—16). 
NTIS, PC A02/MF AO1; 1; GPO Dep. Order Number 
DE84015697. 

From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

Portions are illegible in microfiche products. 

The principles and design choices for cyclotrons as mass 
spectrometers are described. They are illustrated by examples of 
cyclotrons developed by various groups for this purpose. The use 
of present high energy cyclotrons for mass spectrometry is also de- 
scribed. 28 references, 12 figures. 


40966 (NITEFA-P-MO—0536) Principles of accelerator 
designing using on-line designer positions. Fomichev, A.N. 
(Nauchno-Issledovatel’skij Inst. Ehlektrofizicheskoj Appara- 
tury, Leningrad (USSR)). 1982. 17p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702682. 

The principles of on-line design system (ODS) development 
and possibility of ODS use when designing electrostatic accelerator 
ion-optical systems are discussed. The conclusion is drawn that in- 
troduction of commercial computer complexes in such systems 
gives an opportunity to realize effective manmachine dialogue, 
beam dynamics simulation by the method of envelope and forma- 
tion of plane and spatial drawings. The prospects of further ODS 


capability widening are connected with more powerful ES comput- 
er application. 


40967 (OU-NPL—62/81) Laser accelerator: another uni- 
corn in the garden. Hand, L.N. (Oxford Univ. (UK). Nucle- 
ar Physics Lab.). Jul 1981. 18p. Oxford Univ., Nuclear 
Physics Lab., Keble Road, Oxford. 
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Some proposed techniques for using laser beams to acceler- 
ate charged particles are reviewed. Two specific ideas for grating- 
type accelerating structures are discussed. Speculations are present- 
ed about how a successful laser accelerator could be used in a 
multi-pass collider, a type of machine which would have character- 
istics intermediate between those of synchrotrons and linear (single- 
pass) colliders. No definite conclusions about practical structures 
for laser accelerators are reached, but it is suggested that a serious 
effort be made to design a small prototype machine. Achieving a 
reasonable luminosity demands that the accelerator either be a cw 
machine or that laser peak power requirements be much higher 
than those presently available. Use of superconducting gratings re- 
quires a wavelength in the sub-millimeter range. 


40968 (RL—83-082) Ideas for accelerators for the 21st 
century. Lawson, J.D. (Rutherford Appleton Lab., Chilton 
(UK)). Sep 1983. 11p. (CONF-830718—27). NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84702129. 

From International Europhysics conference on high energy 
physics; Brighton, UK (20 Jul 1983). 

The technical and financial limitations to the energy that can 
be obtained from conventional synchrotrons and linacs by increas- 
ing their size is discussed. It is generally assumed that existing ideas 
will not be adequate for accelerators for the 21st century, except 
perhaps for the first decade or so. Alternative approaches ar then 
discussed, and four methods that have been suggested for using 
lasers are outlined. These are characterized by the terms inverse 
Cherenkov, grating, inverse free electron laser, and beat wave. All 
have attractive features, but there are severe limitations also. At- 


tempts to estimate cost and power requirements can hardly yet be 
made. 


40969 (SLAC-PUB—3327) SLAC linear collider and a 
few ideas on future linear colliders. Loew, G.A. (Stanford 
Linear Accelerator Center, CA (USA)). Apr 1984. Contract 
AC03-76SF00515. 7p. (CONF-840529—42). NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. Order Number DE84014340. 

From Linear accelerator conference; Darmstadt-Seeheim, 
F.R. Germany (7 May 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

is paper comes in two parts. The first part is a progress 

report on the SLAC Linear Collider (SLC) with emphasis on those 
systems which are of special interest to linear accelerator designers; 
it sets the stage for a number of contributed papers on specific 
topics which are also presented at this conference. The second part 
presents some ideas which are of interest to the design of future 
linear colliders of higher energies. 


40970 (SLAC-PUB—3371) Large linear colliders. Rich- 
ter, B. (Stanford Linear Accelerator Center, CA (USA)). 
Jul 1984. Contract AC03-76SFO0515. 14p. (CONF- 
8405218—1). NTIS, PC A02/MF A011; 1; GPO Dep. Order 
Number DE84015700. 

From ICFA seminar on future perspective in high energy 
physics; Tsukuba, Japan (14 May 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This lecture is a status report on work we have been doing 
at SLAC on studies of large linear colliders (LLC) with energies 
far beyond those attainable with either the SLC or LEP. 


40971 (SLAC-PUB—3392) Ground motions and its ef- 
fects in accelerator design. Fischer, G.E. (Stanford Linear 
Accelerator Center, CA (USA)). Jul 1984. Contract AC03- 
76SF00515. 75p. (CONF-840873—1). NTIS MF AOl; 2; 
GPO Dep. Order Number DE84015204. 

From US summer school on high energy particle accelera- 
tor; Batavia, IL, USA (13 Aug 1984). 

Microfiche only, copy does not permit paper copy reproduc- 
tion. Original copy available until stock is exhausted. 

This lecture includes a discussion of types of motion, fre- 
quencies of interest, measurements at SLAC, some general com- 
ments regarding local sources of ground motion at SLAC, and 
steps that can be taken to minimize the effects of ground motion on 
accelerators. (GHT) 





40972 (TRI-PP—84-14) Short anecdotal history of the 
cyclotron. Richardson, J.R. (British Columbia Univ., Van- 
couver (Canada). TRIUMF Facility). 1984. 6p. (CONF- 
8404143—18). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number T184901466. 

From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

Portions are illegible in microfiche products. 

This is a personal view of the history of the cyclotron and of 
cyclotron conferences. 


40973 (TRI-PP—84-21) Requirements for a new resona- 
tor structure at TRIUMF. Dohan, D.; Dutto, G.; Fong, K.; 
Laxdal, R.; Pacak, V.; Poirier, R.; Worsham, R.; Zach, M. 
(British Columbia Univ., Vancouver (Canada). TRIUMF 
Facility). Apr 1984. 3p. (CONF-8404143—11). NTIS (US 
Sales Only), A02/MF AOl. Order Number 
DE84901458. 

From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

Portions are illegible in microfiche products. ; 

The resonator cavity at TRIUMF is unique of its type with 
its large size (6 x 16 x 0.5 m®) and its total containment within the 
magnetic field. Nine years of successful operation with RF funda- 
mental at beam currents up to 150 pA have proven the validity of 
the concept. However, for greater reliability and third harmonic 
flat-topping a new resonator structure is being designed to incorpo- 
rate improvements for reduced RF leakage into the beam gap, 
better alignment, and reduced dee vibration amplitudes. For sepa- 
rated turns at extraction, tolerances of +-80 ppM in voltage and 
+- 0.12° of third harmonic degrees in the phase jitter between fun- 
damental and third harmonic have to be maintained. This imposes 
stringent requirements on the mechanical stability of the 3 m long 
cantilevered resonator panels and on the feedback systems for RF 
controls. New design criteria in terms of reduced leakage and me- 
ehanical stability have been derived from beam orbit calculations, 
RF cavity computer simulations, and 1:10 scale RF model measure- 
ments. The new requirements and the criteria will be discussed in 
relationship to the data from the present resonator system as meas- 
ured through a system of voltage probes, RF leakage probes, induc- 
tion coils and accelerometers. 


40974 (TRI-PP—84-22) System for flat-topping the RF 
voltage at TRIUMF. Worsham, R.E.; Enegren, T.; Dohan, 
D.; Durieu, L.; Poirier, R. (British Columbia Univ., Van- 
couver (Canada). TRIUMF Facility), Apr 1984. 4p. 
(CONF-8404143—10). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84901460. 

From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

Portions are | -¥ in microfiche products. 

The resonator for the RF system of TRIUMF consists of 
two quarter-wave flattened coaxial stubs (lambda/4 = 325 cm), 
facing the dee gap as in a conventional two-dee cyclotron, and con- 
tained inside the 16 m diameter magnet pole pieces. The dee-to- 
liner gap has a uniform value of 10 cm from tip to root (shorting 
plane). Because of this uniform spacing, the frequency of the third 
mode, fs, is very close to 3 x f;. Various schemes of regulation of 
the frequencies have been considered. However, only a slight warp- 
ing of the liner at either 1/3 or 2/3 of the distance from root to tip 
(where the fs voltage standing wave is maximum or zero, respec- 
tively) is sufficient to make fs = 3 fi, precisely. An adjustment 
range of 2 mm is adequate to accommodate all operating condi- 
tions. A test facility for developing the tuning and control systems 
at full power has been set up in a vacuum chamber using only two 
resonator segments (out of 80 in TRIUMF). The RF drive consists 
of two transmitters with outputs of 50 kW at 23 MHz and 10 kW at 
69 MHz. Results of the initial measurements which confirm the fea- 
sibility of the concept will be described. 


40975 (TRI-PP—84-24) Status report on the TRIUMF 
cyclotron. Baartman, R,; Blackmore, E.W.; Carey, J.; 
Dohan, D.; Dutto, G.; Gurd, D.; Laxdal, R.W.; Mackenzie, 
G.H.; Pearce, D.; Poirier, R. (British Columbia Univ., Van- 
couver (Canada). TRIUMF Facility), Apr 1984. 4p. 
(CONF-8404143—13). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84901463. 
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From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

Portions are illegible in microfiche products. 

During the last two years TRIUMF has operated at currents 
of up to 150 pA, with 250,000 pAh/yr delivered for meson produc- 
tion, an increase of more than a factor of two over any previous 
year. Simultaneously, currents between 1 nA and ~ 10 pA were 
extracted stably to the proton area. Currents of 170 pA cw and 250 
pA equivalent in a 30% pulsed mode have been demonstrated. The 
maximum polarized beam current was increased from 300 nA to 
600 nA. Reliability, defined as the percentage of available beam 
time to the scheduled beam time, was around 85% for the various 
beam lines. Key factors in achieving these performance levels were 
the reliable operation of the RF system, resulting from improved 
alignment and diagnostics of the resonating cavity, the availability 
of bright ion sources with beam output exceeding requirements, the 
prompt reproducibility of the beam in the injection line and the 
stable operation of the main magnet. These improvements are de- 
scribed together with planned future improvements. 


40976 (UCRL—$6554) Multipurpose 5-MeV linear induc- 
tion accelerator. Birx, D.L.; Hawkins, S.A.; Poor, S.E.; Re- 
ginato, L.L. Smith, M.W. (Lawrence Livermore National 
Lab., CA (USA)). 11 Jun 1984. Contract W-7405-ENG-48. 
6p. (CONF-8406137—16). NTIS, PC A02/MF A011; 1; GPO 
Dep. Order Number DE84014523. 

From 16. power modulator symposium; Arlington, VA, 
USA (17 Jun 1984). 

Portions are illegible in microfiche products. 

Although linear induction accelerators (LIAs) are quite reli- 
able by most standards, they are limited in repeating rate, average 
power, and reliability because the final stage of energy delivery is 
based on spark gap performance. In addition, they have a low duty 
factor of operation. To provide a higher burst rate and greater reli- 
ability, the researchers used new technology to develop a magnetic 
pulse compression scheme that eliminates all spark gaps and ex- 
ceeds requirements. The paper describes the scheme. The magnetic 
drive system can be tailored to drive induction cells from a few kA 
to over 10 kA at 500 kV, with average beam power levels in the 
megawatts. This new 5-MeV, 2.5-kA LIA under construction at the 
Lawrence Livermore National Laboratory (LLNL) will be used 
for the development of high brightness sources and will provide a 
test bed for the new technology, which should lead to LIAs that 
surpass the radio frequency linacs for efficiency and reliability, as 
well as fit other industrial applications, such as sewage sterilization. 


40977 (UCRL—90788) Use of magnetic compression 
based on amorphous alloys as a drive for induction linacs. 
Birx, D.L.; Cook, E.G.; Hawkins, S.A.; Poor, S.E.; Regin- 
ato, L.; Schmidt, J.; Smith, M.W. (Lawrence Livermore 
National Lab., CA (USA)). 11 Jun 1984. Contract W-7405- 
ENG-48. 4p. (CONF-8409107—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84014524. 

From 5. international conference on rapidly-quenced metals; 
Wurzburg, F.R. Germany (3 Sep 1984). 

Portions are illegible in microfiche products. 

In anticipation of current and future needs for the Particle 
Beam Program and other programs at the Lawrence Livermore 
National Laboratory, we are continuing efforts in the development 
of high-repetition-rate magnetic pulse compressors that use ferro- 
magnetic metallic glasses, both in the linear and very high satura- 
tion rates. These devices are ideally suited as drivers for linear in- 
duction accelerators, where duty factor or average repetition rates 
(hundred of hertz) requirements exceed the parameters that can be 
achieved by pulse compression using spark gaps. The technique of 
magnetic pulse compression has been with use for several decades, 
but relatively recent developments in rapidly quenched magnetic 
metals of very thin cross sections, has led to the development of 
state-of-the-art magnetic pulse compressors with very high peak 
power, repetition rates, and reliability. This paper will describe re- 
sults of recent experiments and the relevant electrical and mechani- 
cal properties of magnetic pulse compressors to achieve high effi- 
ciency and reliability. 
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40978 Fast closing valve. Hanson, C.L. (to Dept. of 
Energy). US Patent 4,424,825. 10 Jan 1984. Filed date 10 
Nov 1980. vp. 

PAT-APPL-205397. 

A valve is provided for protecting the high vacuum of a par- 
ticle accelerator in the event of air leakage, wherein the valve pro- 
vides an axially symmetrical passage to avoid disturbance of the 
partical beam during normal operation, and yet enables very rapid 
and tight closure of the beam-carrying pipe in the event of air leak- 
age. The valve includes a ball member which can rotate between a 
first position wherein a bore in the member is aligned with the 
beam pipe, and a second position out of line with the pipe. A seal 
member is flexibly sealed to the pipe, and has a seal end which can 
move tightly against the ball member after the bore has rotated out 
of line with the pipe, to thereby assure that the seal member does 
not retard rapid rotation of the ball valve member. The ball valve 
member can be rapidly rotated by a conductive arm fixed to it and 
which is rotated by the discharge of a capacitor bank through coils 
located adjacent to the arm. 


40979 Acceleration of uranium at the Bevalac. Alonso, 
J.R.; Avery, R.T.; Elioff, T.; Force, R.J.; Grunder, H.A.; 
Lancaster, H.D.; Lofgren, E.J.; Meneghetti, J.R.; Selph, 
F.B.; Stevenson, R.R. (Univ. of California, Berkeley). Sci- 
ence (Washington, D.C.); 217: 1135-1137(17 Sep 1982). 

Recent upgrading projects have extended the mass range of 
particles that can be accelerated at the Bevalac to include any ele- 
ment of the periodic table to energies above 1 billion electron volts 
per atomic mass unit. This capability was verified on 11 May 1982 
with the production of a uranium beam at 147.7 million electron 
volts per atomic mass unit. 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


40980 (IAE—3570/14) Effect of potential drop along a 
directly heated emitter on large cross-section electron beam 
shaping. Adamyak, B.Yu.; Sen’, V.I. (Gosudarstvennyj Ko- 
mitet po Ispol’'zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Atomnoj Ehnergii). 1982. 11p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702672. 

The effect of potential drop along a directly heated emitter 
on electron beam shaping of large cross-section in planar-type elec- 
tron-optical system is considered. The relations defining the choice 
of cathode while developing electron accelerators for electroioniza- 
tion lasers are obtained. It is shown that while designing electron- 
optical systems with extended beam the choice of a directly heated 
cathode of a certain diameter is connected with restrictions for its 
length. The filament diameter increase for reducing the potential 
drop is considered to be inexpedient since, on the one hand, the 
power supplied for the cathode grows up, and on the other hand, 
the magnetic field of cathode filament curent starts to influence the 
beam current density distribution. 


40981 (IFVE-OMVT—83-3) PRUD-0 program package 
for accelerating structure calculation. Abramov, A.G.; Daj- 
kovskij, A.G.; Ershov, S.Yu.; Portugalov, Yu.I.; Ryabov, 
A.D.; Ryabova, T.D. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1983. 21p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702354. 

The method and the program package is described which is 
intended for calculating azimuthal-symmetric modes in axisymme- 
tric cavities as well as critical modes in longitudinally uniform wa- 
veguides. The discretization of electro,dynamics equations using the 
eight-node quadrilateral isoparametric elements is briefly outlined. 
The block power method for solving algebraic eigen value prob- 
lems including estimations of convergence rate is given in detail. 
To illustrate performance of the program and its separate units and 
estimate the accuracy, counting time, possibility of calculation os- 
cillations With multiple eigenvalues the problems are considered 
having analytical solutions: oscillations in spherical and cylindrical 
resonators, waves in a rectangular waveguide. It is concluded that 
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frequency by the PRUD-0 program is approximately by two orders 
more accurate than by the SUPERFISH-1 program. 


40982 (IFVE-OMVT—83-123) Study on the coaxial cou- 
plers for disk and washer loaded accelerating structures. Daj- 
kovskij, A.G.; Paramonov, V.V.; Portugalov, Yu.I,; 
Ryabov, A.D.; Ryabova, T.D. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 
Inst. Fiziki Vysokikh Ehnergij). 1983. 16p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84702673. 

Submitted to the journal Sov. Phys. - Tech. Phys.; Part. 
Accel. 

The paper describes the dispersion and energy properties of 
the coaxial coupler (CC), which is a promising component for an 
accelerating system, with the disk and washer (DAW) structure. 
Resonators, consisting of the DAW structure sections and CC are 
shown to retain the main advantage of DAW structure, i.e. high 
stability of the accelerating field distribution. Therewith RF power 
losses are small. The presence of nonsymetriric modes in the neigh- 
bourhood of the operating mode is noted. 


40983 (INS-NUMA—33) On-line beam control and diag- 
nosis system of TARN. Takanaka, M.; Watanabe, S.; Chiba, 
K.; Katayama, T.; Noda, A. (Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study). Apr 1982. 37p. NTIS (US Sales 
Only), PC A03/MF AO1. Order Number DE84702025. 

The computer network in TARN is composed of a central 
main frame computer, two different minicomputers and several mi- 
croprocessors. It has been used for the beam control and the beam 
diagnosis; support for adjustment of elements of the transport line 
and the ring, generation of RF voltage function, measurement of 
beam profile at RF stacking, on-line measurement of v:value, and” 
observation of Schottky signal. By the use of this computer system, 
TARN has been effectively and steadily operated, and it has con- 
tributed to measuring the beam characteristics precisely in the ring. 


40984 (ITEF—51(1983)) Charge-exchange instability of 
intensive ion beams. Koshkarev, D.G. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 1983. 7p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE84702357. 

The problem of particle losses in the process of an intensive 
ion beam acceleration and storage connected with large cross sec- 
tions of ion charge exchange on atoms of residual gas and great co- 
efficients of stimulated desorption on vacuum chamber walls is in- 
vestigated generally. It is shown that under certain conditions in an 
intensive ion beam moving in a vacuum chamber of an accelerator 
or storage ring, instability of vacuum-charge exchange type arises. 
The instability increment is proportional to the total ion current, 
total cross section of ion charge exchange on residual gas atoms 
and coefficent determining release of atoms into vacuum volume 
caused by a single ion collision with a chamber wall. It is conclud- 
ed that the considered instability strongly limits total ion current, 
which can pass through the chamber cross section. 


40985 (JINR—9-83-125) Numerical simulation of the U- 
400M cyclotron magnetic system. Kozlov, S.I.; Klenin, B.A.; 
Oganesyan, R.Ts. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Reactions). 1983. 4p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702679. 

The results of numerical simulation of the U-400 cyclotron 
magnetic system being the second stage of the heavy ion accelerat- 
ing complex being created at the Nuclear Reactions Laboratory, 
JINR in order to accelerate ions from oxygen to uranium up to 20- 
120 MeV/nucleon energies are presented. The results serve a base 
for designing the electromagnet and to choose a method of forming 
its magnetic field. 
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40986 (JINR—9-83-555) Ion losses at multiple using of 
electron-ion ring. Iovnovich, M.L.; Kuznetsov, A.B. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Dept. of New 
Acceleration Methods). 1983. 4p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702128. 


Non-relativistic ring motion with constant acceleration oc- 
curing under the action of slightly nonhomogeneous magnetic or 
electric fields is considered. Ion losses take place as a result of field 
fluctuations. Field fluctuations lead to an appearance of an acciden- 
tial inertial force in the ion oscillation equation. The oscillation am- 
plitude second power may be increased up to its limiting value 
under the action of this force. Ion losses occur under action of elec- 
tromagnetic field fluctuations. It is shown that the value of ion 
losses is determined by the formula derived for particle losses under 
action of a random force, in the framework of the acceleration 
theory. 


40987 (JINR—R-9-82-486) Effect of beam energy losses 
on the particle dynamics in superconducting synchrotrons. 
Vasilev, P.G.; Greben’, L.I.; Zajtsev, L.N.; Kazarinov, 
N.Yu.; Mikhajlov, V.A.; Reshetikov, G.P.; Khvostov, V.B.; 
Yudin, I.P. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1982. 12p. (In Russian). 
(CONF-8210133—6). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84702675. 


From 8. All-Union conference on charged particles accelera- 
tors; Protvino, USSR (19 Oct 1982). 

Submitted to the 8. All-union conference on charge-particle 
accelerators, Protvino, USSR, Oct 1982. 

Disturbances of a leading magnetic field in a superconduct- 
ing synchrotron caused by local normal zone formation in a cable 
are studied. Particle losses in the process of acceleration, formation 
of the energy release and temperature fields in the magnet winding, 
appearance of the normal zone in the superconducting winding, 
effect of the current density redistribution on the magnetic field 
characteristics in the magnet aperture, beam dynamics in the pres- 
ence of disturbances are discussed. An attempt to connect all these 
processes in one cycle is made. Experimental results dealing with 
the effect of superconducting dipole winding pulse heating on the 
magnetic field non-linearity are presented. It is shown that in the 
magnetic field cycle begin the formation of normal zones leads to 
redistribution of current density in the winding and to the magnetic 
field distortion in the magnet aperture. Such distortions have an in- 
fluence on the beam dynamics and can lead to additional particle 
losses, i.e. the beam motion in the superconducting accelerator is a 
process with feedback between losses and magnetic field. The con- 
clusion is made that the considered problem solution plays an im- 
portant part in selecting the loss limiting values for beams injected 
into super high-energy synchrotrons. 


40988 (JINR—R-9-83-349) Distribution functions for 
multicharged ions in electron beams. Kuznetsov, A.B. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Dept. of New 
Acceleration Methods). 1983. 8p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702677. 

Submitted to the journal Sov. Phys. - Tech. Phys. 

The process of multi-charged ions formation in an electron 
longitudinal beam with the Gaussian distribution of density over 
the transversal coordinates is considered. Stationary and quasi-sta- 
tionary distribution functions of ions with different charges are 
found and it is shown that they essentially differ from the Gaussian 
distributions and don’t depend on the type primary ion source (ion 
storage from short-time stream of neutrals or from residual gas). It 
follows from the results of the analysis that the damping of ion 
beam sizes with a growth in ion charge weakly differs from the ear- 
lier obtained result for the electron beam with a uniform density 
and sharp boundary. Emittance of the ion beam is shown to weakly 
depend on the ion charge. It is concluded on the basis of a compar- 
ison of the results obtained with data of other investigations, that 
change in the ion beam size and emittance is practically independ- 
ent either of electron distribution in the beam, or of the character 
of a ion source and is satisfactorily described by adiabatic laws. 


43 PARTICLE ACCELERATORS 
4302 Beam Dynamics, Field Calculations, And lon Optics 


40989 (JINR—R-9-83-361) Interaction of electron bunch, 
moving in decelerating structure with an impulse of accelerat- 
ing field of finite accumulated energy. Rubin, S.B. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Dept. of New Accel- 
eration Methods). 1983. 14p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE84702678. 

In the approximation of the equivalent circuit the influence 
of a self-field of the electron dense bunch on the process of accel- 
eration by the impulse of the external field in a decelerating struc- 
ture is considered. The problem is reduced to the closed system 
that consists of the equations of the transmission line corresponding 
to the impulse excitation of the external generation and with cur- 
rent induced by a moving bunch and of the equation determining 
the law of the bunch motion. The presentation is applicable to the 
nonrelativistic and weakly relativistic velocities of the latter 
motion. By the usage of general behaviour of the equation solutions 
with the line length it appeared to be possible to lead the whole 
system of the equations to one integrodifferential equation that is 
convenient for the iterations. As a result, the law of the bunch 
motion and the field excited in addition are determined. Some ex- 
amples of the calculations are given. 


40990 (KFTI—83-5) Study on the structure of relativistic 
electron beam modulated in a cavity resonator system. Repa- 
lov, N.S.; Tur, Yu.D. (AN Ukrainskoj SSR, Kharkov. 
Fiziko-Tekhnicheskij Inst.). 1983. 29p. (In Russian). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE84702681. 

The results of experimental investigation into structure of 
relativistic electron beam modulated in the system of non-bound 
cavity resonators of the main frequency are presented. The ob- 
tained data permit to reproduce spatial profile of current in the 
zone of excitation, the analysis of which permits to estimate effi- 
ciency of bunching at the frequency of the main signal and points 
out existence of rather effective excitation mechanism of supple- 
mentary oscillations conditioned by two-beam character of distribu- 
tion function. The main characteristics of the given mechanism of 
supplementary oscillation amplification and ways of their suppres- 
sion are studied. 


40991 (TRI-PP—84-17) Transfer matrix techniques for 
ring cyclotron sector shapes. Botman, J.I.M.; Craddock, 


M.K.; Kost, C.J. (British Columbia Univ., Vancouver 
(Canada). TRIUMF Facility). Apr 1984. 4p. (CONF- 
8404143—21). NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE84901465. 

From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

Portions are illegible in microfiche products. : 

A transfer matrix technique has been developed for obtain- 
ing the sector shape of high energy cyclotron magnets and has been 
employed in the zero-order design of the 3 GeV and 15 GeV su- 
perconducting ring cyclotrons for the proposed CANUCK kaon 
factory. Effects taken into account include return flux gullies across 
the orbit region and also soft magnet edges. The valley field may 
be non-zero with polarity equal or opposite to that of the hill. This 
technique has been checked by running a synchrotron lattice code 
(DIMAT) on the predicted shape at selected energies. The method 
is applicable both to an isochronous cyclotron and to an FFAG ac- 
celerator in which the isochronous condition is abandoned. The 
code (RING) which performs the functions mentioned supplies 
Fourier coefficients of the magnetic field to allow for comparisons 
of orbit dynamic quantities with those of general orbit theories. 


40992 (TRI-PP—84-19) Precision NMR measurement of 
the TRIUMF cyclotron magnetic field. Burge, R.; Dennison, 
G.; Dohan, D.A. (British Columbia Univ., Vancouver 
(Canada). TRIUMF Facility). Apr 1984. 3p. (CONF- 
8404143—15). NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE84901456. 

From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

Portions are illegible in microfiche products. 

Plans for separated turn operation and the need for im- 
proved stability in the present operation at TRIUMF require that 
drifts in the main magnet be reduced to <1 ppM. Stability of +-0.7 
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ppM for short periods (~ 10 min) were achieved with modifica- 
tions to the present power supply. To improve the long term stabil- 
ity, a high resolution, high bandwidth, absolute method for magnet- 
ic field measurement is required. This paper describes an NMR 
system which uses a digital frequency synthesizer controlled by a 
CAMAC based microprocessor to determine the NMR resonant 
frequency. The system has been shown to be capable of measuring 
the TRIUMF magnet field with a resolution of 0.1 ppM, and a 10 
Hz bandwidth. This system should allow the stabilization of the 
beam phase directly from the magnetic field measurement, a sub- 
stantial improvement over a previous method where the required 
phase stability was obtained by modulating the RF frequency to 
compensate measured phase excursions of the extracted beam. 


40993 (TRI-PP—84-20) Production and measurement of 
150 ps beam pulses from the TRIUMF cyclotron. Rawnsley, 
W.R.; Mackenzie, G.H.; Oram, C.J. (British Columbia 
Univ., Vancouver (Canada). TRIUMF Facility). Apr 1984. 
4p. (CONF-8404143—17). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84901459. 

From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

Portions are illegible in microfiche products. 

A microchannel plate (MCP) with a 50 2 anode has been 
used to confirm predictions that TRIUMF’s phase restricting slits 
produce beam pulses 0.15 ns wide (1.3° RF). A 194 MeV extracted 
beam of a few nA passed through a thin, 25 ym, aluminum foil. X- 
rays from the foil were detected by the MCP mounted 177 mm 
away. A 110 gaussmeter field between target and channel plate 
swept all electrons out of the 3 msr acceptance. The MCP was fol- 
lowed immediately by a TRIUMF x 10 hybrid amplifier. The 
output was taken to standard nucleonics over 36 m of FM-8 cable. 
The discriminated MCP pulses started a TAC, and the stop was de- 
rived from the cyclotron RF. The count rate was ~ 500/nA. The 
current through the cyclotron slits was equivalent to ~ 5 pA. Sev- 
eral estimates on our narrowest cyclotron tune indicate that the 
measured 158 ps FWHM is made up from a 140 ps beam contribu- 
tion and 73 ps from the electronics. The device will be used to ex- 
plore the sources of cyclotron instabilities and to provide a low 
current, cyclotron independent, time pick-up for the experimental 
program. 


40994 (TRI-PP—84-23) Amplitude growth from the rapid 
traversal of a half-integer resonance. Baartman, R.; Macken- 
zie, G.H.; Gordon, M.M. (British Columbia Univ., Vancou- 
ver (Canada). TRIUMF Facility; Michigan State Univ., 
East Lansing (USA)). Apr 1984. 4p. (CONF-8404143—12). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84901461. 

From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

Portions are illegible in microfiche products. 

Traversal of a half integer resonance (nu = n/2) in the pres- 
ence of an nth harmonic component of the field index (anti R/anti 
B)(dB/sub n//dr) increases the incoherent betatron amplitude of 
the circulating beam. The amplitude growth is usually estimated by 
considering motion only within the stop band. Studies using our 
general orbit code GOBLIN have shown that this approach under- 
estimates the effect of the resonance in cases where the amplitude 
growth is <100%. Most of the amplitude gain in these cases is ac- 
quired outside the stop band where the envelope function changes 
so rapidly that the motion is no longer adiabatic. Solving the differ- 
ential equation for this fast passage case yields an expression for 
amplitude gain which is found to be in excellent agreement with 
our GOBLIN studies. The stop band may be traversed rapidly 
either because of a large energy gain per turn, a weak perturbing 
field, or both. It is possible to apply this method to rapid traversal 
of other resonances. Our linear motion code COMA confirms a 
correlation between betatron amplitude acquired and the energy 
spread in the TRIUMF extracted beam. A recent experiment is in 
agreement with the new expression for amplitude growth. 


40995 (TRI-PP—84-45) Proposed superferric combined 
function magnet. Lobb, D.E.; Reeve, P.A. (British Columbia 
Univ., Vancouver (Canada). TRIUMF Facility). Jun 1984. 
4p. (CONF-8404143—9). NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE84901475. 


ERA-9/20 / 5458 


From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

Portions are illegible in microfiche products. 

A design is presented for a rectangular aperture superferric 
combined function magnet with the dipole and quadrupole field 
components separately controllable. The coil configuration has 
been chosen to minimize the total current required and to avoid 
currents flowing in opposite directions in adjacent conductors. To 
achieve the necessary fields and gradients, superconducting coils 
are used and, to maximize the usable field aperture, the coil is 
cooled using forced cooled supercritical helium. Computer calcula- 
tions of the magnet properties are presented, together with an ex- 
ample beam transport channel based on these magnets. 


40996 Phase dynamics near transition energy in the Fer- 
milab Main Ring. Takayama, K. (Fermi National Accelera- 
tor Lab., Batavia, IL (USA)). Particle Accelerators; 14: No. 
3-4, 201-225(Mar 1984). 

The phase dynamics of small-amplitude synchrotron oscilla- 
tions in the vicinity of the transition energy is discussed with kine- 
matical nonlinearities included. The author introduces a synchro- 
tron amplitude function analogous to the betatron amplitude func- 
tion and solves analytically the time evolution of bunch shapes, 
where the kinematical nonlinearities result in unsymmetric bunch 
shapes. In addition, the above synchrotron oscillation is singular at 
transition crossing because of the kinematical nonlinearity. From 
this simple fact, an inherent source of bunch diffusion is identified. 
A method for estimating its size is presented. When this theory is 
applied to the case of the Fermilab Main Ring, the predictions are 
in good agreement with numerical simulations and are not incon- 
sistent with experimental results. 


40997 Space charge effects in a heavy ion cyclotron. 
Chasman, C.; Baltz, A.J. (Brookhaven National Lab., 
Upton, NY). Nuclear Instruments and Methods in Physics Re- 
search; 219: No. 2, 279-283(15 Jan 1984). 

The effect of space charge forces in a heavy ion cyclotron is 
examined. A simplified model which allows the coupled longitudi- 
nal and radial motions to be treated together is used. Numerical cal- 
culations, an approximation method that provides physical insight 
into the motion, and an exact solution are obtained. An upper 
bound on the dynamic excursion of the beam is obtained analytical- 
ly. 
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40998 (BNL—35004) Phase II beam lines at the National 
Synchrotron Light Source. Thomlinson, W. (Brookhaven 
National Lab., Upton, NY (USA)). Jun 1984. Contract 
AC02-76CH00016. 27p. (CONF-840780—1). NTIS, PC 
A03/MF A0O1; 1; GPO Dep. Order Number DE84015291. 

From Synchrotron radiation conference; Novosibirsk, USSR 
(4 Jul 1984). 

Portions are illegible in microfiche products. 

The expansion of the National Synchrotron Light Source 
has been funded by the US Department of Energy. The Phase II 
program consists of both increased conventional facilities and six 
new beam lines. In this paper, an overview of the six beam lines 
which will be constructed during Phase II is presented. For five of 
the lines special radiation sources are necessary and the designs of 
four of the devices are complete. The relevant parameters of the 


insertion devices under construction and development are present- 
ed. 


40999 (BNL—35010) AGS II. Palmer, R.B. (Brookha- 
ven National Lab., Upton, NY (USA)). 1984. Contract 
AC02-76CH00016. 12p. (CONF-8405193—36). NTIS, PC 
A02; 3; GPO Dep. Order Number DE84015293. 

From Conference on the intersections between particle and 
nuclear physics; Steamboat Springs, CO, USA (23 May 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. 





Interest in rare K decays, neutrino oscillations and other 
fields have generated an increasing demand for running, and im- 
proved intensity and duty cycle, at the AGS. Current projects in- 
clude acceleration of polarized protons and light ions (up to mass 
32). Future plans are for a booster to increase intensity and allow 
heavy ions (up to mass 200), and a stretcher to give 100% duty 
cycle. A later upgrade could yield an average current of 32 pp 
amps. 6 figures, 2 tables. 


41000 (BNL—35122) Use of a first-harmonic RF system 
in the NSLS booster. Peterson, J. (Brookhaven National 
Lab., Upton, NY (USA)). Aug 1984. Contract AC02- 
76CH00016. 9p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
Order Number DE84016432. 

Portions are illegible in microfiche products. 

In order to capture and accelerate the maximum amount of 
beam injected into the booster from the linac and to put all of this 
beam into one bucket of the VUV or the X-Ray Ring, several sce- 
narios involving a first-harmonic RF system can be considered: (a) 
accelerate with 5 full buckets (with the present Sth harmonic 
system) and coalesce the 5 bunches into one Ist harmonic bucket at 
flat-top, or possibly before flat top; (b) accelerate with a first har- 
monic (10.57 MHz) system all the way; or (c) accelerate with a first 
harmonic until the bunch has damped sufficiently to transfer to one 
of the fifth-harmonic buckets (suggested by Galayda to ease the 
voltage requirements on the first harmonic system). The capture ef- 
ficiency at injection should be independent of the harmonic number 
of the RF system, unless there are deleterious beam-cavity interac- 
tions, in which case the first-harmonic system using ferrite could 
have an advantage because of its lossy characteristics at high fre- 
quencies. The acceleration efficiency should also be independent of 
harmonic number except at high beam intensities where collective 
instabilities can occur. In this domain the system with lower peak 
beam current would be favored. As will be seen, this consideration 
favors the fifth-harmonic acceleration system. 


41001 (CEA-N—2360) Prospects in photo and electronu- 
clear physics. Gerard, A.; Laget, JM. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Nov 1983. 174p. (In French). NTIS (US Sales 
Only), PC A08/MF A0O1. Order Number DE84751398. 

In this report, we investigate the perspectives of nuclear 
physics with electromagnetic probes. Relying on results obtained 
on the present generation of electron accelerators like the Saclay 
Linac we explain the interest of extending the domain presently ac- 
cessible. There are presently two descriptions of nuclear systems, 
according to the energy range considered: nucleons + mesons at 
low energy, quarks + gluons at high energy. It is of major interest 
to understand how they can be linked, what precisely are their do- 
mains of validity, do they averlap etc... We state that the study of 
the short distance properties of nuclei may shed an original and ir- 
replaceable light on this problem. We explain why electron beams 
are the best suited tool for this kind of research. Owing to the pos- 
sibility to vary, independently, the energy and momentum transfers 
and the polarization of the virtual photon, they allow a systematical 
study of the various ingredients of nuclear dynamics, especially of 
short distance phenomena. We finally argue that, in order to carry 
out such a program, a substantial increase in the maximum energy 
available is necessary, as well as a major increase in duty factor. 
Detailed arguments leading to the best choice of performances are 
given in the annexes of the report. We present the plans for the 
renovation of the Saclay Linac: building of a stretcher ring to 
obtain a continuous beam, increasing of the Linac energy to 1.6 
GeV, keeping the possibility of a further increasing up to 3 GeV. 


41002 (CERN/SPS/ACC—79-13) Principles of the oper- 
ating system for the SPS real-time control network. Altaber, 
J.; Frammery, V.; Gareyte, C.; van der Stok, P. (European 
Organization for Nuclear Research, Geneva (Switzerland)). 
30 Jul 1979. 56p. NTIS (US Sales Only), PC A04/MF AOI. 
Order Number DE84900760. 

Portions are illegible in microfiche products. 

The control of the CERN Super Soon Synchrotron (SPS) 
is essentially a large industrial process control problem; the equip- 
ment controlled covers an area of more than 10 km? and involves 
several tens of thousands of bits of status information and many 
thousands of analog and digital controls. Access to equipment must 
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be available locally for maintenance of the machine components as 
well as centrally for operational purposes. Early in the design stage 
it had been recognized that to fulfill the formidable task set by the 
control of so many different kinds of equipment, the system should 
be based on a distributed multi-computer network associated with 
the appropriate programming means to overcome the pitfall that 
we talk of as the software barrier. To summarize the argument, 
networking appeared to be the most cost-effective solution for a 
drastic reduction of the control cables required. Programming tools 
are also vital: they are the key to minimizing the expense, the diffi- 
culties and delays encountered in providing the control software 
for a machine whose behaviour is not well known and whose con- 
trol procedure therefore needs to be capable of changing without 
disturbing the normal operation. This report is a description of the 
principles which have been followed in the implementation of the 
monitor which allows real-time operation of the network. The 
report consists of two sections, concerned with the real-time and 
the network aspects respectively. 


41003 (CONF-840936—1) ATLAS beam properties: some 

ions for making. Pardo, R. (Argonne National 
Lab., IL (USA)). 1984. Contract W-31-109-ENG-38. 14p. 
NTIS, PC A02/MF A01l; GPO Dep. Order Number 
DE84006595. 

From International Nuclear Target Development Society 
workshop; Argonne, IL, USA (7 Sep 1984). 

The expansion of the tandem-linac booster into the Argonne 
Tandem-Linac Accelerator System, ATLAS, is approximately 40% 
complete. When completed, the facility will provide beams of 
heavy ions from lithium to tin with energies eventually, to 25 
MeV/amu. The existing facility continues to provide beams for the 
experimental program in nuclear and atomic physics during the 
construction phase. The booster system is capable of accelerating 
ions as heavy as selenium to energies of 10 MeV/amu for the light- 
er ions. The good beam quality provided by the linac means that 
multiple scattering, energy straggling, and target inhomogeneities 
are major factors in the resolution attainable in experiments. The 
beam properties that can be expected from ATLAS will be dis- 
cussed and the present state of high resolution experiments will be 
reported. 


41004 (CONF-8406162—2) Polarized gas targets in elec- 
tron rings. Holt, R.J. (Argonne National Lab., IL (USA)). 
1984. Contract W-31-109-ENG-38. 26p. NTIS, PC A03/MF 
AO0l; 1; GPO Dep. Order Number DE84015841. 

From CEBAF summer workshop; Newport News, VA, 
USA (25 Jun 1984). 

Portions are illegible in microfiche products. 

The feasibility of performing electron scattering experiments 
with polarized targets in electron storage rings is discussed. Three 
examples of the physics which would be accessible with this novel 
method are given. It is noted that this new method is compatible 
with recent proposals for linac-stretcher-ring accelerator designs. A 
new method of producing a polarized hydrogen or deuterium 
target is proposed and some preliminary results are described. A 
brief summary of laser-driven polarized targets as well as conven- 
tionally-produced polarized atomic beams is included. 


41005 (DOE/ER/10759—4) Construction and mainte- 
nance of SUNY facilities at the National Synchrotron Light 
Source. Progress report, 1 July 1983-1 July 1984. Final 
report. Bigeleisen, J. (State Univ. of New York, Stony 
Brook (USA)). 1984. Contract AC02-80ER10759. 48p. 
NTIS, PC A03/MF A0l1; GPO Dep. Order Number 
DE84015962. 

Research reported includes beamline facilities, X-21 beamline 
update, SUNY-PRT participation in the design and commissioning 
of the CHESS crystallography facility, surface physics, material 
and structure studies using EXAFS, x-ray standing wave studies of 
surfaces and interfaces, and surface diffraction of adsorbed polyato- 
mic molecules. (GHT) 
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41006 (FERMILAB/TM—1272) Fabrication and testing 
of a 3-m diameter superconducting solenoid for the Fermilab 
Collider Detector. Fast, R.W.; Asano, K.; Kephart, R.D.; 
Kondo, K.; Kurita, I; Minemura, H.; Mori, S.; Saito, R.; 
Suzuki, T.; Wands, R.H. (Fermi National Accelerator Lab., 
Batavia, IL (USA); Hitachi Engineering Co. Ltd., Ibaraki 
(Japan); Tsukuba Univ., Sakura, Ibaraki (Japan)). Jul 1984. 
Contract AC02-76CH03000. 6p. (CONF-840705—2). NTIS, 
PC A02/MF A01; GPO Dep. Order Number DE84015325. 

From 10. international conference on cryogenic engineering; 
Espoo, Finland (31 Jul 1984). 

A large, 1.5-T conduction cooled superconducting solenoid 
for the Collider Detector at Fermilab was designed and built as 
part of a US-Japan international high-energy physics collaboration. 
Initial tests of the coil without its iron return yoke indicated that 
the coil performed as designed and should operate in a very stable 
manner when installed in the flux return iron at Fermilab. 


41007 (IFVE-OEA—83-13) SUMMA serial trunk in the 
control system of a separated beam channel. Alferov, V.N.; 
Kim, L.A.; Komarov, V.V.; Kuznetsov, V.S.; Luk’yantsev, 
A.F.; Mojbenko, A.N.; Osmanov,: K.I.; Solov’ev, V.E.; 
Sytin, A.N.; Trushin, K.I. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1983. 9p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702352. 

A sUbsystem of communication with remote objects is de- 
scribed. It is incorporated in the automated control system of the 
separated beam channel of the IHEP accelerator complex. The sub- 
system block-diagram and software are considered. To exchange 
data between the computer and the control system, the SUMMA 
serial trunk is employed. The described sUbsystem ensures the ac- 
quisition and processing of data on the operation modes of the 
system of particle beam fast extraction. 


41008 (IFVE-OUNK-OEA—83-99) Optical-fibre commu- 
nication line in the control system of the I-100 linac ion 
source. Bessonov, Yu.L.; Vagin, A.I.; Vatutin, V.M. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1983. 
8p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84702355. 

Submitted to the journal Instrum. Exp. Tech. 

Optical fibre line (OFL) for control signal transmission to 
the modulation system of the ion current source in the 1-100 linac 
is described for the case of 700 kV potential difference between the 
transmitter and receiver. OFL elements are briefly described. Be- 
sides the control system for a semiconductor laser emitter and a re- 
ceiver, OFL parameters are given together with the results, ob- 
tained during OFL operation. 


41009 (INIS-SU—223, pp vp) Universal alsifer micro- 
wave high-level power load. Basalaev, G.D.; Belousov, A.V.; 
Gusev, E.K.; Smirnov, V.L. (Nauchno-Issledovatel’skij Inst. 
Ehlektrofizicheskoj Apparatury, Leningrad (USSR)). 1982. 


(In Russian). NTIS (US Sales Only), PC A06/MF AOl. 
Order Number DE84780351. (CONF-8106218—No. 1(10)). 

From 7. all-union seminar on linear accelerators; Kharkov, 
Ukrainian SSR (2 Jun 1981). 

Design of universal microwave load intended for complex 
tuning units and elements of electron accelerator waveguide sys- 
tems, for tests of microwave devices at low and high power levels, 
in vacuum and gas-filled variants is considered. The load operates 
in the 2.8-3.2 GH frequency range at power not less than 13 kW. A 
peculiar feature of the design is exponential increase of damping 
along the waveguide length that is attained by connecting short 
sections of copper waveguides covered inside with alsifer with vari- 
able damping coefficient. The alsifer layer is sintered in the medium 
of dry hydrogen at 1020+-20 deg C, after which connection of sec- 
tions is performed by argon-arc welding. The results of load tests 
testify to its high operation qualities. 


41010 (INIS-SU—236, pp 119-123) Calculation of 
charged particle beam transport system at the output of a 
small-sized electrostatic accelerator. Khvastunov, V.M. 1983. 
(In Russian). NTIS (US Sales Only), PC All/MF AOl1. 
Order Number DE84780474. (CONF-8210210—Pt.3). 

From Conference on nuclear physics; Kharkov, Ukrainian 
SSR (4 Oct 1982). 

A beam transport system has been calculated for 2 MeV ions 
at the output of a horizontal small-sized electrostatic accelerator. 
Owing to the choice of the pole-face rotation angle for the magnet, 
the system provides the ion beam focusing in four channels. The 
calculation has been performed in the first-order approximation for 
ion beams with an emittance of 2mmxmrad and an energy spread of 
0.05%. 


41011 (INS-NUMA—29, pp 144-148) NUMATRON 
project from the viewpoint of interdisciplinary research 
project. Hirao, Yasuo (Tokyo Univ., Tanashi (Japan). Inst. 
for Nuclear Study). Jul 1981. (In Japanese). NTIS (US Sales 
Only), PC A0O8/MF AOl. Order Number 1184780112. 
(CONF-8107122—). 

From Meeting on heavy and light ion irradiations and radi- 
ation measurement; Tanashi, Tokyo, Japan (2 Jul 1981). 

The NUMATRON project is in progress in Japan. The 
project includes the construction of a new heavy ion accelerator 
which can accelerate any kind of heavy ions. The maximum energy 
of the accelerated ions will be 2 GeV/nucleon. The accelerator 
consists of an ion source, a pre-accelerator, an injector linac, and a 
dual synchrotron. The first stage linac will be operated with 25 
MHz period, and the pulse frequency will be 1 pulse for 40 ns. The 
output energy of the beam from the synchrotron will be varied by 
a control system. The width of the momentum of beam will be de- 
teriorated by about 2 percent, and the emittance by 200 mm.mrad. 
A new design to increase the beam intensity is investigated. The 
machine will be used for the research on heavy ion solid state phys- 
ics at low energy, on heavy ion physics and nuclear physics at 
medium energy, and on nuclear physics, medical science and nucle- 
ar fusion technology at high energy. 


41012 (INS-NUMA—43) Investigation of space charge 
controlled injection into the RFQ Linac. Hofmann, I.; Itano, 
A. (Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study). 
Nov 1982. 22p. NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE84702027. 

Beam Transport from the ion source to the RFQ Linac 
LITL at the Institute for Nuclear Study is investigated for low and 
high current levels. Space charge effects are properly taken into ac- 
count by use of the fitting program SCOP! and the multi-particle 
computer simulation program SCOP2. The effect of different beam 
distribution functions and of spherical aberration of the last Einzel- 
lens is studied and the transmission efficiency investigated. 


41013 (ITEF—117(1983)) Software for the ES-1010 inter- 
computer connection. Alekseev, N.N. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 1983. 22p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE84702390. 

Software for the ES-1010 intercomputer connection, realized 
in the framework of NODAL interpretation system, used in on-line 
control system for the ITEP proton synchrotron is described. A de- 
scription is given of command organization principles and respec- 
tive logs of intercompUter information exchange. The described 
software enables to combine up to 16 computers into one system. 
The development of intercomputer information exchange procedure 
is the first stage for the creation of mutiprocessing control system 
of the ITEP accelerator complex. 





(JINR—10-83-503) Adaptive algorithm for commu- 
nication processes of data aquisition and processing in the 
control system for experiments on cyclic accelerators. Evsi- 
kov, LI.; Ivanchenko, I.M.; frentndiins Z.M.; Karpenko, 
N.N. (Joint Inst. for Nuclear Research, Dubna (U SSR). 
Lab. of Computing Techniques and Automation). 1983. 6p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE84702397. 

The dynamically adaptive algorithm for communication be- 
tween associative parallel processes in the control system of high 
energy physics experiments is analysed. The program realization of 
the algorithm is oriented to ES computer with the OS 6.1. operat- 
ing system. In the complex of the real time program the means con- 
sidered are used in the two level distributed control system under 
conditions of simulataneous using of basic computer by independent 
experiments. 


41015 (JINR—R-9-82-592) Choice of the injection 
scheme with a fast-varying ic field in an adhezator of a 
collective accelerator. Zhabitskij, V.M.; Ivanov, I.N. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Dept. of New 
Acceleration Methods). 1982. 11p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702676. 

Submitted to the journal Sov. Phys. - Tech. Phys. 

The problem of the choice of the injection scheme with a 
fast-varying magnetic field in an adhezator of a collective accelera- 
tor is considered. It has been obtained that at the beam injection 
with the pulse duration of particle current r the magnitude of the 
distance between orbits injected at different time momenta of parti- 
cles is proportional to the variation of the average alternating mag- 
netic field anti g(rsub(0))AJsub(tau); and the magnitude of ampli- 
tude gain of betatron oscillations is proportional to the variation of 
the alternating magnetic field g(rsub(0))AJsub(tau) at ro radius of 
particle flight out of the injector snout. It is shown that the injec- 
tion schemes, where for the distribution of the alternating nagnetic 
field over the radius in the median plane g(rsub(s)) > anti 
g(rsub(s))/2 at the equilibrium radius rsub(s), can be used at bunch 
injection with the pulse duration of particle current tau that is ap- 
proximately equal to the time of revolution T of the electron in the 
magnetic field of the adhezator. The injection scheme with 
g(rsub(s)) < anti g(rsub(s))/2 provide the available electron density 
in the ring at the injection of long (in time) bunches (r >> T) and 
can be used as multi-turn injection systems. 


41016 (JINR—R-9-83-501) Development of laser source 
of neutral atoms for a collective accelerator. Bykovskij, 
Yu.A.; Sil'‘nov, S.M.; Sotnichenko, E.A.; Mironov, V.E.; 
Sarantsev, V.P.; Ter-Martirosyan, Z.A.; Shestakov, B.A. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Dept. of 
New Acceleration Methods). 1983. 10p. (In Russian). NTIS 
(US Sales Only), PC A02/MF A0Ol. Order Number 
DE84702358. 

Submitted to the journal Sov. Phys.-Tech. Phys. 

A laser source of neutral atoms for loading the electron rings 
by ions of elements chosen for acceleration in a collective accelera- 
tor has been developed and successfully tested in bench-scale ex- 
periments. The source permits to obtain fluxes of atoms of actually 
any elements, uranium included. The laser source of atoms compris- 
es a laser on yttrium-aluminium garnet with neodymium impurities, 
a focusing lens and a target on the surface of which the laser radi- 
ation is focused. The target is made of substance the atoms of 
which should be obtained. Parameters of atom fluxes completely 
comply with requirements of optimal loading of the electron rings 
by ions. Tests of the source have shown its operating specifications 
to be rather high. 


41017 ae a pp C11.1-C11.18) Physics with 


antiprotons at LEAR. Kilian, K. 1983. NTIS (US Sales 
Only), PC A21/MF A0Ol. Order Number 1184751189. 
(CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

The low energy antiproton ring LEAR will start working 
this year. It is the low energy end of the CERN antiproton com- 
plex whose center is a antip factory consisting of the 26 GeV 


proton synchrotron (PS) and the antiproton accumulator (AA). 
LEAR will provide clean antip beams of much higher intensity and 
much better quality than available up to now in the range from 0.1 
to 2 GeV/c momentum corresponding to a beam energy from 5 
MeV to 1.3 GeV. The basic development which is behind these im- 
provements is phase space cooling. For a first generation of experi- 
ments 16 proposals are already accepted. There is no lack of ideas 
for a very exciting future of physics with low energy antiprotons in 
many different domains. 


41018 (SAND—84-0815C) Repetitively pulsed metal ion 
beams for ion implantation. Adler, R.J.; Picraux, S.T. (Mis- 
sion Research Corp., Albuquerque, NM (USA); Sandia Na- 
tional Labs., uquerque, NM (USA)). 1984. Contract 
AC04-76DP00789. 23p. (CONF-840769—1). NTIS, PC 
A02/MF A01; 1; GPO Dep. Order Number DE84014065. 

From 5. international conference on ion implantation equip- 
ment and techniques; Jeffersonville, VT, USA (23 Jul 1984). 

Portions are illegible in microfiche products. 

Recently developed techniques for producing high current, 
pulsed ion beams have suggested the possibility of a pulsed implant- 
er technology. Potential advantages of such an approach include 
lower capital costs, and higher average beam currents for applica- 
tions requiring metal ions which are difficult to produce in conven- 
tional DC sources. We report here the development of a prototype 
80 kV pulsed implanter. This implanter runs at 32 pulses per 
second, 2 amperes (titanium) peak ion current, a 6 psec accelerating 
pulse length, and ~ 100 pA titanium particle current. Significant 
currents have been demonstrated for copper and carbon; ions from 
any conducting solid can be used in the ion source. The character- 
istics of the source are discussed along with implanter operating 
data. Our results suggest that the accelerating gap runs in a primari- 
ly source dominated mode. The absolute beam currents and charge 
state are characterized by surface analysis of implanted samples. 
Techniques for scaling this technology to high (>20 mA) average 
currents are discussed. 12 references, 6 figures, 1 table. 


41019 (TRI-PP—84-15) Remote installation and removal 
of shielding and equipment in the cyclotron tank. Cameron, 
W.M.; Mark, C. (British Columbia Univ., Vancouver 
Canada). TRIUMF Facility). 1984. 4p. (CONF-8404143— 
19). NTIS (US Sales Only), PC A02/MF AOI. Order 
Number DE84901469. 

From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

Portions are illegible in microfiche products. 

Access to the TRIUMF cyclotron is achieved by raising the 
top of the 19 m diameter x 0.5 m high vacuum tank about | m. 
Remote handling is routinely achieved by transporting equipment 
on a service bridge that is inserted into the open cyclotron with 
one end supported on a bearing on the center post while the other 
end is supported on powered wheels that can propel the bridge 
through 360° A series of trollies has been built to travel on the 
bridge, giving positioning to any point in the tank to +-1 mm. The 
control console installed in an adjacent building contains all the 
video (including 3D), bridge, trolley and manipulator controls, and 
programming capability. Ten tonnes of shadow shields are remotely 
installed and removed for every scheduled shutdown. 


41020 (TRI-PP—84-16) Status of the TRIUMF intense 
polarized H™ source. Levy, C.D.P.; McDonald, M.; Schmor, 
P.W.; Yao, S.Z. (British Columbia Univ., Vancouver 
(Canada). TRIUMF Facility). Apr 1984. 4p. (CONF- 
8404143—20). NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE84901462. 

From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

Portions are illegible in microfiche products. 

An optically pumped ion source capable of producing in a 
dc mode 30 to 50 pA of polarized H™ suitable for injection into the 
cyclotron is being constructed at TRIUMF. The source incorpo- 
rates an electron cyclotron resonance (ECR) proton source operat- 
ing with a 12 kG maximum magnetic field and a 1 kW oscillator at 
28 GHz. Electronic polarization of an atomic H beam is achieved 
by charge exchange from an optically pumped alkali vapour with a 
5 keV proton beam from the ECR source. Nuclear polarization of 
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the atomic beam is obtained through a diabatic field reversal tech- 
nique. Charge exchange in a second alkali vapour produces polar- 
ized H~. Results from broadband optical pumping at TRIUMF are 
compared to single frequency pumping. The polarization is en- 
hanced by having the magnetic field vary slightly over the sodium 
vapour and by pumping with two counter-propagating beams. 


41021 (TRI-PP—84-18) TRIUMF high efficiency beam 
bunching system. Baartman, R.; Dutto, G.; Schmor, P.W. 
(British Columbia Univ., Vancouver (Canada). TRIUMF 
Facility). Apr 1984. 3p. (CONF-8404143—14). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84901464. 

From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

Portions are illegible in microfiche products. 

A 300 keV H™ beam of up to 800 pA is transported along a 
40 m long electrostatic beamline between the ion source and the 
TRIUMF Cyclotron. Two double-gap sinusoidal bunchers with in- 
dependent phase and amplitude control, located midway in the 
beamline, are used to enhance the machine acceptance of the dc 
beam. The optimal performance occurs at injected currents around 
200 pA with approximately 60% of the beam being accepted 
within a 30° cyclotron phase acceptance. Calculations taking into 
account longitudinal space charge effects explain the observed cur- 
rent-dependent acceptance. In the future, it is planned to raise the 
extracted current to 400 pA. In order to meet this requirement, the 
beamline optics has been reconfigured and additional bunching ca- 
pability will be installed. 


41022 (TRI-PP—84-25) Plans for the extraction of in- 
tense beams of H™ ions from the TRIUMF cyclotron. Mac- 
kenzie, G.H.; Zach, M.; Laxdal, R.E.; Richardson, J.R.; 
Craddock, M.K.; Dutto, G. (British Columbia Univ., Van- 
couver (Canada). TRIUMF Facility). Apr 1984. 4p. 
(CONF-8404143—22). NTIS (US Sales Only), PC A02/MF 
AO1. Order Number DE84901468. 

From 10. international conference on cyclotrons and their 
applications; East Lansing, MI, USA (30 Apr 1984). 

Portions are illegible in microfiche products. 

Plans are presented for the cw extraction of H™ ions from 
TRIUMF for subsequent injection into an accumulation ring. For 
the injection of thousands of turns only charge changing processes 
are practicable and H™ ions offer more flexibility than H° atoms. 
The mean radius gain per turn at extraction, 1.5 mm, can be tripled 
by auxiliary RF cavities which increase the energy gain per turn 
from 0.3 to 1.0 MeV. The turn separation at a deflector entrance 
may also be augmented by precessional techniques using the nu/sub 
r/ = 3/2 resonance. The H™ beam will then enter an electrostatic 
deflector with a positive voltage followed by a second deflector 
and standard magnetic channels. Our orbit codes have been modi- 
fied to obtain trajectories in extended regions of time-varying elec- 
tromagnetic field. Emittance, intensity and efficiency of extraction 
are discussed together with the tolerances required. The conceptual 
design of the deflection elements and the RF cavities and amplifiers 
is described. Alternative schemes for the extraction of H® atoms 
and H™ ions in 200 turn packets are briefly reviewed. 


41023 (TRI-PP—84-36) Estimating maintenance dose at 
a meson factory. Giffin, N.; Moritz, L. (British Columbia 
Univ., Vancouver (Canada). TRIUMF Facility). May 1984. 
4p. (CONF-840512—17). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84901470. 

From 6. congress of the International Radiation Protection 
Association; Berlin, F.R. Germany (7 May 1984). 

Portions are illegible in microfiche products. 

By far the largest fraction of the dose to personnel at 
TRIUMF is due to work done in areas of high residual radiation 
fields. In order to be able to plan such work effectively in accord- 
ance with the ALARA principle it is necessary to be able to pre- 
dict the induced fields for a variety of operating conditions fol- 
lowed by arbitrary cooling periods. We have measured the gamma- 
ray spectra at various locations in the cyclotron, the cyclotron 
vault, the beam lines and near associated meson production target 
stations using a small high purity germanium detector. Analysis of 
these spectra and a knowledge of the operating fields which induce 
this activity allows us to calculate the yields of the radioactive spe- 
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cies induced by an arbitrary set of operating conditions. These 
yields in turn allow a good estimate of future induced fields to be 
made. By folding in data on man-hour requirements to meet mainte- 
nance schedules and planned future development work it is possible 
to project dose loads in light of higher beam production scenarios. 
We can thus identify areas or devices that need improvement in re- 
liability or remote handling capability. Several such problem areas 
have been identified and corrective action taken to lower the man- 
dose during repair or maintenance of critical components. The esti- 
mates of future dose-loads are reviewed periodically as better meas- 
urements of radiation fields and statistics on maintenance and repair 
become available. 


41024 LBS EBIS test-stand. Brown, I.G.; Feinberg, B. 
(Lawrence Berkeley Lab., CA). Nuclear Instruments and 
Methods in Physics Research, Section A: Accelerators, Spec- 
trometers, Detectors, and Associated Equipment; 220: No. 2/3, 
251-263(1 Mar 1984). 

An Electron Beam Ion Source test-stand has been construct- 
ed to investigate the characteristics of EBIS operation important to 
reliable applications as a cyclotron ion source. Ion output scaled as 
expected with containment length, beam current, and magnetic 
field, and there were indications of slight beam collapse needed for 
high duty cycle operation. Impurity gas problems indicate the need 
for cryogenic pumping in a full scale source. Reliability and repro- 
ducibility, both short and long term, were excellent. 


41025 Thick osmium target. Reuter, W.; Gursky, J.C.; 
Shera, E.B.; Johnson, M.W. (Los Alamos National Lab., 
NM). Nuclear Instruments and Methods in Physics Research, 
Section A: Accelerators, Spectrometers, Detectors, and Associat- 
ed Equipment; 220: No. 2/3, 288-292(1 Mar 1984). 

For electron-scattering experiments we have prepared 
osmium targets of 20 to 40 mg/cm? sandwiched in graphite by cen- 
trifuging and hot-pressing in argon. They are strong and withstand 
beam-induced temperatures of at least 500°C. 


41026 Design of the RF cavity and power amplifier for 
the Fermilab antiproton source. Griffin, J.E.; MacLachlan, 
J.A.; Moretti, A. (Fermi Nat.’1 Accelerator Lab., P.O. Box 
500, Batavia, IL 60510). ZEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
30: No. 4, 3435-3437(Aug 1983). 

In the Fermilab program for production of an intense anti- 
proton beam, trains of 82 short antiproton bunches (1 nsec) separat- 
ed by 18.8 nsec are produced with a large momentum spread about 
a mean energy of 8.9 GeV. The bunch trains are delivered to a De- 
buncher ring where a 3% momentum bite is reduced to about 0.2% 
by exchanging momentum spread for time spread. This exchange is 
a two step process involving synchrotron rotation of the bunches in 
mismatched buckets followed by adiabatic debunching. During the 
bunch rotation the rf system is required to provide a stable rf volt- 
age of 5 MV at 53.1035 MHz for 60 25isec, or about 35 turns. 
Then the voltage must be lowered to 98 kV within about 56 251sec 
to match the rotated distribution. The voltage is then reduced to 5 
kV in about 12 msec for final adiabatic debunching of the antipro- 
tons. The process is repeated at a 2 second repetition rate. The rf 
voltage is to be generated by eight rf cavities in a long straight sec- 
tion. Each cavity, when excited with 112 KW of rf power, will 
generate a peak voltage of 625 kV. Each cavity is excited by a self 
contained power amplifier mounted directly on top of the cavity to 
minimize rf interference with nearby high sensitivity stochastic 
cooling systems. The cavity, 90.9 cm dia. and 182.6 cm long, is 
made of aluminum and completely evacuated. The rf power is fed 
into the cavity through ceramic vacuum feedthrus through a top 
plate. Details of the cavity and amplifier design as well as proto- 
type cavity measurement are presented. 


41027 Performance tests of the 600-kW cw, 80-MHz, 
radio-frequency systems for the FMIT accelerator. Nylander, 
R.F.; Bacci, F.F.; Fazio, M.V.; Rodgers, J.D. (AT-5, MS 
H827 Los Alamos Nat.’l Lab., Los Alamos, NM 87545). 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Nuclear Science; NS-30: No. 4, 3438- 
3440(Aug 1983). 





The high-power rf system for the Fusion Materials Irradia- 
tion Test (FMIT) accelerator consists of 14 sets of equipment,** 
each of which can deliver up to 600 kW (cw) at 80 MHz into a 
load having a VSWR of 1.4 or less (any phase). The equipment was 
designed and constructed to FMIT specifications by Continental 
Electronics Mfg. Co. (CEMC) of Dallas, Texas. Four sets have 
been shipped to Los Alamos for use with the accelerator (two with 
the radio-frequency quadrupole (RFQ) and two with the drift-tube 
linac (DTL)). The first set was fully tested at CEMC; results are 
summarized. Further tests conducted at Los Alamos, both into a re- 
sistive (electrolytic) load and into a resonant cavity (Q about 
21,000), have confirmed that this system meets, and in most cases 
far exceeds, the specified performance limits. The first of the 13 
production sets also was tested at CEMC before shipping any of 
the rf equipment to the Hanford Engineering and Development 
Laboratory at Richland, Washington. Because of the differences in 
behavior observed when No. 1 was operated at Los Alamos with a 
different tube installed in the final power amplifier (FPA) cavity, 
CEMC agreed to test No. 5 with two tubes having widely differing 
characteristics (notably primary screen emission). As expected, be- 
havior differed markedly, and some design modification was neces- 
sary to meet all specifications with either tube. Results of final per- 
formance tests on No. 5 are summarized. As noted in the table, de- 
tailed test results are presented in the CEMC Acceptance Test Re- 
ports (ATRs) dated April 7, 1982 and January 3, 1983. Discussion 
of the most significant aspects of CEMC’s tests and of those per- 
formed at Los Alamos follows a brief description of the equipment. 


4304 Storage Rings 
REFER ALSO TO CITATION(S) 40849, 40877 


41028 (INIS-SU—236, pp 89-93) Effect of radiation on 
the electron extraction from the Kharkov GeV 
stretcher ring (NP-2000 design). Gladkikh, P.I.; Gonchar, 
V.Yu.; Grigor’ev, Yu.N.; Kononenko, S.G.; Naugol’nyj, 
N.N. 1983. (In Russian). NTIS (US Sales Only), PC All/ 
MF AOl1. Order Number DE84780474. (CONF-8210210— 
Pt.3). 

From Conference on nuclear physics; Kharkov, Ukrainian 
SSR (4 Oct 1982). 

Devoted to theoretical studies of the effect of betatron oscil- 
lation damping (in the extraction plane) on the parameters of the 
beam extracted under excitation of the 3-rd order resonance. Theo- 
retical predictions are compared with the data of computer simula- 
tion of the slow extraction obtained for a basic design of the elec- 
tron beam stretcher. 


41029 (INS-NUMA—38) Japanese facilities for HIF ac- 
celerator development. Katayama, T.; Noda, A.; Hirao, Y. 
(Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study). 
Jun 1982. 41p. NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE84702026. 

Ion storage ring named TARN has been successfully operat- 
ed at INS, which stores the low velocity ions (--7 MeV/u) in the 
betatron and synchrotron phase spaces by the amount of a few hun- 
dred turns. The operation results of the ring are described as well 
as the possible use of the ring for the study of beam dynamics in 
the storage ring of HIF scenario. Design outlines of NUMATRON, 
high energy heavy ion accelerator project in Japan, are given espe- 
cially from the point of view of its usefulness for HIF accelerator 
study. 


41030 (ITEF—44(1983)) Studying the efficiency of multi- 
turn injection into heavy ion storage rings. Korolev, A.P. 
(Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1983. 1lp. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702356. 

A problem of multiturn in ection of heavy ion beams into 
storage rings for the maximum efficiepcy of filling the phase space 
was investigated in general form. A mathematical model describing 
the dynamics of matched beam decaturn in ection is suggested. 
Data characterizing dependences of the betatron frequency and 
beam losses on the Coulomb parameter resulted from numerical cal- 
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culations employing this model. The results obtained are concluded 
to be in satisfactory agreement with those of numerical calculations 
made for beams simulated by uniformly charged elliptical cylinders. 
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REFER ALSO TO CITATION(S) 40021, 41006, 41188, 41208, 41587, 41782, 
42012, 42228, 42402 


41031 (AD-A—141109/9) Surface doses in the cobalt-60 
facility at Armed Forces Radiobiology Research Institute. 
Technical report. Zeman, G.H. (Armed Forces Radiobio- 
logy Sessa Inst., Bethesda, MD (USA)). Apr 1984. lip. 
NTIS, PC A02/MF A0l. 

‘The surface doses in the Cobalt-60 Facility at the Armed 
Forces Radiobiology Research Institute were measured using a Ca- 
pentec Model PS-033 0.5 cm cu parallel plate ionization chamber. 
With the source in the unilateral mode, the dose in the buildup 
region (0-5 mm depth) was measured and compared to the equilibri- 
um dose for exposure rates ranging from 5 to 3500 roentgen/ 
minute. It was determined that the usual ‘skin-sparing’ effect of 
cobalt-60 beams does not exist in the AFRRI Cobalt-60 Facility; in 
fact, the dose at a depth of 1 mm was as high as 137% of the equi- 
librium dose. The surface dose increased relative to the equilibrium 
dose as the source was moved closer to the chamber, indicating 
that the increased skin dose is due to the secondary electrons aris- 
ing within the cobalt-60 structural components. These dose gradi- 
ents in the buildup region should be considered when using the 
Cobalt-60 Facility for experimental irradiations. 


41032 (AERE-R—11037) Integrated counting system: 
user guide. Stevens, M.P. (UKAEA Atomic Energy Re- 
search Establishment, Harwell. Instrumentation and Applied 
Physics Div.). Sep 1983. 44p. NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE84702146. 

The facilities of a nucleonic counting system in one module 
in the standard 6000 series and its use in applications is described. 
Details are given of ways of employing the module for the rapid 
and low cost development of computer-based systems in nucleonic 
counting applications. 


41033 (BNL—34965) Observation of a single thermolu- 
minescence glow peak described by kinetics more general than 
the usual ist and 2nd order kinetics. Hornyak, W.F.; Levy, 
P.W.; Kierstead, J.A. (Maryland Univ., College Park 
(USA); Brookhaven National Lab., Upton, NY (USA)). 
1984. Contract AC02-76CH00016. 14p. (CONF-8405209— 
1). NTIS, PC A02/MF A0O1; 1; GPO Dep. Order Number 
DE84014697. 

From International archaeometry symposium; Washington, 
DC, USA (1 May 1984). 

Portions are illegible in microfiche products. 

It has been shown that at least one thermoluminescence 
(TL) system, CaF2:Mn, exhibits a single glow peak that is not de- 
scribed by the well known Ist or 2nd order TL kinetics. However, 
the glow peak is described by the more general kinetic expression 
from which the well-known kinetics are derived. In addition to de- 
termining the usual kinetic parameters, E and s, it has been shown 
that the retrapping to recombination cross section ratio, in the 
CaF2:Mn TL system, is roughly 107° 


41034 (CEA-CONF—7118) Very large solid angle spec- 
trometers. Leconte, P. (CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France)). Oct 1983. 18p. 
(CONF-8310234—3). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84751380. 

From Magnetic spectrometer workshop; Williamsburg, VA, 
USA (9 Oct 1983). 

The basic conditions of coincidence experiments are dis- 
cussed and some of the properties of specific detectors covering up 
to 90% of 47 steradian and presenting a very large momentum bite 


‘ are shown. It will appear that such detectors, compared to classical 
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iron dipole spectrometers, present larger acceptances, but a smaller 
resolving power and a rather low background rejection. The choice 
of which of these two solutions is to be used depends on the condi- 
tions of the specific experiments. 


eg (ECN—139) Effect of normalization on the neu- 

adjustment procedure. Zsolnay, E.M.; Zijp, 
W. Le Nolthenius, H.J. (Stichting Energieonderzoek Cen- 
trum ’ Nederland, Petten). Oct 1983. 34p. (BME-TR-RES— 
7/83). NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE84702032. 

Various computer programs currently applied for neutron 
spectrum adjustment based on multifoil activation data, use differ- 
ent ways to determine the normalization factor to be applied to an 
unnormalized input spectrum. The influence is shown of the various 
definitions of the normalization factor on the adjusted results for 
the case of the ORR and YAYOI spectra considered in the interna- 
tional REAL-80 exercise. The actual expression for defining the 
normalization factor is more important than previously assumed. 
The theory of the generalized least squares principle provides an 
optimal definition for the normalization factor. 


41036 (ECN—150) Lecture notes on computerized 
gamma-ray spectrometry. Zijp, W.L. (Stichting Energieon- 
derzoek Centrum Nederland, Petten). Feb 1984. 59p. 
(CONF-8310284—1). NTIS (US Sales Only), PC A04/MF 
A01. Order Number DE84702762. 

From IAEA advanced interregional training course on re- 
search reactor utilization; Budapest, Hungary (17 Oct 1983). 

After considering the basic interactions of photons with 
matter, which can explain the shape of the gamma-ray spectrum, 
the principles for computer programs for automatic data treatment 
are considered. The emphasis is on methods for peak search, for de- 


termination of peak parameters (location and area), and for peak 
identification. 


41037 (IA—1386, pp 272-273) Nuclear float. An accurate 
contact-free continuous level-gauge. Paran, J.; Pasi, M.; 
Ankary, N. Jul 1983. NTIS (US Sales Only), PC A15/MF 
A01. Order Number T184780540. 

Published in summary form only. 

In Research laboratories annual report 1982. 


41038 (IA—1386, pp 278) Accuracy of a nuclear gyro- 
scope. Erez, G.; Boneh, Y.; Friedman, M. Jul 1983. NTIS 
(US Sales Only), PC Ai5/MF AOl. Order Number 
1184780540. 

Published in summary form only. 

In Research laboratories annual report 1982. 


41039 (IA—1386, pp 267-268) Acquisition and processing 
of optical two-dimensional transients using a video tape re- 
corder. Szichman, H.; Loebenstein, H.M.; Jackel, S.; Gilath, 
I.; Gazit, Y.; Eliezer, S.; Arad, B. Jul 1983. NTIS (US Sales 
Only), PC A15/MF AO1. Order Number T184780540. 
Published in summary form only. 
In Research laboratories aaa report 1982. 


41040 (IA—1386, pp 113) Spectral response of PbTe/ 
Pbsub(1-x)Snsub(x)Te heterostructure diodes at low tempera- 


tures. Eger, D.; Oron, M.; Zussman, A.; Zemel, A. Jul 1983. 
NTIS (US Sales Only), PC A15/MF A01. Order Number 
TI84780540. 

Published in summary form only. 

In Research laboratories annual report 1982. 


41041 (IAE—3625/15) Library of service programs for 
neutron time-of-flight spectra processing. Biryukov, S.A.; 
Vanina, T.L.; Zysina, N.Yu.; Peregudov, V.N. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1982. 12p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84702388. 

The EXECSP LIB library of service programs, designated 
for accomplishing elementary mathematical operations which are 
necessary for the neutron time-of-flight spectra processing is de- 
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scribed. The library includes 31 FORTRAN programs and is adapt- 
ed for the SM-3 and SM-4 computers. It is concluded that applica- 
tion of the suggested programs reduces sufficiently the expenses on 
preparation of programs for spectra processing. 


41042 ((AE—3772/2) Heavy liquid bubble chamber with 
gas hydrogen target in the pion beam of the ITEP synchro- 
tron. Baranov, V.I.; Kartamyshev, A.A.; Makar’in, V.K.; 
Mukhin, K.N.; Nilov, E.V.; Patarakin, O.0.; Ryabov, V.D.; 
Sustavov, A.F. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1983. 12p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702374. 

The heavy liquid bubble chamber (a xenon-freon mixture) 
with a pulse magnetic field and gas hydrogen target used for pur- 
poses of investigation of pion-proton interactions with radiation 
decay channels, for instance 7~ p — 7°7r°n, is described. A brief 
technical description of the chamber, hydrogen target, beam param- 
eters and experiment technique is presented. Problems which may 
be solved in this experiment are under discussion. Among these 
problems are: 1) investigation of 7°7r° scattering for So phase pro- 
duction, investigation of ao° scattering length and properties of epsi- 
lon(750)- and S*(980)-mesons; 2) investigation of the 7” p — 7r°etan 
reaction in order to obtain data on both a strong (S*-delta®°) mixing 
in the msub(zrsup(0)eta) approximately equal to 980 MeV angle and 
S*-meson parameters. 


41043 (iFVE-OEIPK—83-12) Main characteristics of the 
counters for the neutral hadron forward calorimeter of the 
European Hybrid Spectrometer. Boratav, M.; Buyanov, 
V.M.; Vlasov, E.V. (Gosudarstvennyj Komitet po 
Ispol’ zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergi)). 1983. 15p. (In iselaa, NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702687. 

Submitted to the journal Instrum. Exp. Tech. 

The hadron calorimeter design realized for European hybrid 
spectrometer (EHS) and the technique of its preliminary calibration 
are described. The new element in this design is the absence of me- 
chanical instability sources in the path of scintillation light transfor- 
mation into amplitude-to-digital converter (ADC) reading and 
three-stage monitoring system ensuring the possibility of stage-by- 
stage control of individual photomultipliers counter and the general 
detector parameters. The energy and coordinate resolution of the 
calorimeter measured on-line in hadron beams from Serpukhov and 
CERN accelerators are given. 


41044 (INDC(NDS)—146, pp 187-189) Properties of fis- 
sion fragment detectors for TOF measurements. Chalupka, 
A.; Strohmaier, B. (Vienna Univ. (Austria). Inst. fuer Ra- 
diumforschung und Kernphysik); Klein, H.; Boettger, R. 
(Physikalisch-Technische Bundesanstalt, Braunschweig 
(Germany, F.R.)). Jul 1983. NTIS (US Sales Only), PC 
Al12/MF AOl. Order Number DE84780535. (CONF- 
830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 

, Published in summary form only. 


41045 (INDC(NDS)—146, pp 191-194) Investigation of 
the neutron energy spectrum from the spontaneous fission of 
Cf-252 by means of time-of-flight spectroscopy. Klein, H.; 
Boettger, R. (Physikalisch-Technische Bundesanstalt, 
Braunschweig (Germany, F.R.)); Chalupka, A.; Strohmaier, 
B. (Vienna Univ. (Austria). Inst. fuer Radiumforschung und 
Kernphysik). Jul 1983. NTIS (US Sales Only), PC A12/MF 
A01. Order Number DE84780535. (CONF-830362—). 

From IAEA consultants’ meeting on te uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 

The continuous neutron energy spectrum from the spontane- 
ous fission of Cf-252 is recommended for use as a reference stand- 
ard, i.e. for absolute scaling or calibration purposes. In particular, 
neutron time-of-flight spectrometers may be checked for the low 





energy threshold and calibrated for the neutron detection efficiency 
by means of Cf sources deposited within gas scintillation detectors 
or low mass ionization chambers. Up to 10° fission(s) can be proc- 
essed, including complete a-particle suppression, high detection ef- 
ficiency and excellent timing properties. For these reasons, most of 
the recent experiments aimed at determining the neutron energy 
spectrum more precisely have been performed with a calibrated tof 
spectrometer using flight paths from 20 cm for the keV region up 
to 12 m for the high energy part. In this paper we describe the iter- 
ation method generally applied in analyzing the measured tof-spec- 
tra. 


41046 (INFN/TC—83-14) Remote control system for the 
LELA experiment. Castellano, M.; Cavallo, N.; Cevenini, F.; 
Patteri, P. (Istituto Nazionale di Fisica Nucleare, Naples 
(Italy)). 1983. 9p. NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84703081. 

A modular system for closed loop computer control of step- 
ping motors has been realized and used for optical component 
movement of LELA experiment in radiation risk area. A CAMAC 
module, controlling up to 15 stepping motors, a NIM dual motor 


driver and a special purpose circuit for computer interfacing are de- 
scribed. 


41047 (INIS-BR—131) Studies of the properties of some 
saccharides for lyoluminescence dosimetry. Hazin, C.A. (Per- 
nambuco Univ., Recife (Brazil). Dept. de Energia Nuclear). 
Mar 1983. 65p. (In Portuguese). NTIS (US Sales Only), PC 
A04/MF A01. Order Number DE84780529. 

Alternative dosimetric methods for high doses are under in- 
vestigation in a number of research centres. Dosemeters based on 
the phenomenon of lyoluminescence, i.e., emission of light follow- 
ing dissolution of irradiated organic and inorganic compounds were 
proposed in the 70's. In the present work, the response of several 
saccharides submitted to the radiation from a ®Co source was stud- 
ied. In order to carry out the study, a measuring system consisting 
of a light detection chamber and an electrometric unit was designed 
and built. Thereafter, studies concerning the change in light yield 
as a function of dose were carried out. Other investigated factors 
were the change in light yield with solvent pH and temperature 
and the stability of the response for long term storage. The results 
showed that maltose, lactose and glucose behaved properly as dosi- 
metric materials for high dose measurements. Besides, no significant 
changes in the lyoluminescent response ocurred when the solvent 
pH and temperature varied around the usual values. These results 
show that the control of these parameters is not critical for the uti- 
lization of the saccharides under study for dosimetry. (Author). 


41048 (INIS-mf—8981, pp vp) Neutron-induced autora- 
diography based on relief and dyed image formation in poly- 
mers. Loose, A.; Najzer, M.; Ilic, R. (Institut Jozef Stefan, 
Ljubljana (Yugoslavia)); Hunyadi, I.; Somogyi, G.; Varga, 
Zs. (Magyar Tudomanyos Akademia, Debrecen. Ato 
Kutato Intezete). 1983. NTIS (US Sales Only), PC A04/MF 
A01. Order Number T184780475. (CONF-830969—). 

From 12. international conference on solid state nuclear 
track detectors; Acapulco, Mexico (4 Sep 1983). 

Neutron-induced autoradiography utilizing the formation of 
a dyed and/or relief image in polymers was developed. The 
method is based on the detection of neutron-induced charged parti- 
cles, via (n,p), (n,a), (n,f) reactions and the neutron capture proc- 
esses leading to internal conversion and/or B-decay. Irradiated 
polymers are treated in water containing an organic dye or in pure 
water for a few minutes to obtain a dyed and/or relief image, resp. 
The fluence of charged particles required to produce a dyed image 
is between 101-10! cm~? which is one order of magnitude less 
than that for a relief image. Various procedures based on utilization 
of optical and electron microscopy for contrast enhancement were 
developed. The techniques were applied to image boron, uranium 
and gadolinium in solids. Samples were irradiated in the core of a 
nuclear reactor. The required thermal neutron fluence was between 
10-'*-10'6 cm™2. (author). 


41049 (INIS-mf—8981, pp vp) Current problems in 
chemical track etching. Somogyi, G. 1983. NTIS (US Sales 
Only), PC A04/MF AOl. Order Number 1184780475. 
(CONF-830969—). 
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From 12. international conference on solid state nuclear 
track — Acapulco, Mexico (4 Sep 1983). 

A schematic survey is given on the current relevant prob- 
lems of the chemical etching (or revelation) of multi-track and 
single-track events in dielectric solids. The porblems of thresholds, 
etch-track kinetics and sensitivity are discussed. Some aspects of the 
research trends and possible new applications of the effects ob- 
served here are also considered. (author). 


41050 (INIS-mf—8981, pp vp) Development of the dyed- 
track method for Kodak CN-85 . Somogyi, G.; Toth- 
Szilagyi, M.; Varga, Zs. (Magyar Tudomanyos Akademia, 
Debrecen. Ato Kutato Intezete); Monnin, M.; Lferde, 
M. (Clermont-Ferrand-2 Univ., 63 - Aubiere (France). Lab. 
de Physique Corpusculaire). 1983. NTIS (US Sales Only), 
PC A04/MF AOl1. Order Number 1184780475. (CONF- 
830969—). 

From 12. international conference on solid state nuclear 
track detectors; Acapulco, Mexico (4 Sep 1983). 

The dyed-track method has been successfully developed for 
cellulose derivatives. The track parameters (width, coloration deep- 
ness, contrast, registration sensitivity), however, proved to be very 
dependent on the detector material and on the track processing 
conditions. In the authors’ previous works optimum conditions 
were presented mostly for cellulose acetate sheets. In the present 
work the influence of track processing parameters on the dyed- 
track formation was studied in Kodak cellulose nitrate detector 
called CN-85. It is found that in this material optimum dyed-tracks 
can be produced with using no swelling but with a thermal anneal- 
ing at 100 deg C for 1 hour after particles irradiation. For sensitiza- 
tion a treatment with 15% HCL at 22 deg C for 20 hours and for 
dyeing 0.3 wt% Rhodamine-B at 100 deg C for 1 hour proved to 
be best. For understanding the track dyeing phenomenon the color- 
ation behaviour of electron-irradiated CN-85 detectors was studied. 
(author). 


41051 (INIS-mf—8981, pp vp) Formation of ion-beam 
i in gelatine and various polymers. Somogyi, G.; Hun- 
yadi, I.; Varga, Zs. (Magyar Tudomanyos Akademia, De- 
brecen. " Atommag Kutato Intezete); Ilic, R.; Loose, A. (In- 
stitut Jozef Stefan, Ljubljana (Yugoslavia)). 1983. NTIS (US 
Sales Only), PC A04/MF A011. Order Number T184780475. 
(CONF-830969—). 

From 12. international conference on solid state nuclear 
track detectors; Acapulco, Mexico (4 Sep 1983). 

It has recently been reported that the pure gelatine can be 
used for producing relief images of high-fluence ion-beams after a 
treatment in water at room temperature for few minutes. The new 
method is proposed for high-resolution microradiography of boron 
in metals via }°B(n,a)"Li reaction. In the present work studies are 
performed to understand the phenomenon observed. The image for- 
mation by accelerated electron, proton and alpha-particle beams to 
different fluences were simulated. A narrow fluence region is found 
in which a highly enhanced dissolution rate of the irradiated gela- 
tine is induced. It is assumed that when the fluence exceeds a criti- 
cal value (typically 10'-10'* ionsxcm™*) the damage zones of indi- 
vidual tracks cover almost completely the irradiated area, transorm- 
ing the irradiated layer into a huge damage zone. In this case the 
effective diameter of damage zone around a single track has to be 
dsub(eff)=phisub(c)sup(-1/2) approximately equal to (3-10) nm. 
The ion-induced image formation phenomenon observed in gelatine 
was found to be a more general one and the method may be ex- 
tended to almost all the etch-track and non-etch-track forming 
polymers and perhaps to insulating silicates. For example, high-res- 
olution a-microradiographs have been obtained with CR-39, CN- 
85, PC and PET sheets and even with hydrate-cellulose known as a 
non-track-forming material. (author). 


41052 CINIS-mf—8981, P vp) Study of spot develop- 


ment around track ectric-tree-induced perforations 
through an aluminized track detector. Dajko, G.; Somogyi, 
G. 1983. NTIS (US Sales Only), PC A04/MF AOl. Order 
Number T184780475. (CONF-830969—). 

From 12. international conference on solid state nuclear 
track detectors; Acapulco, Mexico (4 Sep 1983). 
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Recently, a new method for electrochemical etching of fis- 
sion and alpha-tracks in thin aluminized plastic detectors was pro- 
posed by Tommasino et al. By using the new ECE-method, the 
electirc-tree-induced perforations through nuclear tracks in plastic 
foils are non-shorting with aluminium at positive polarity, due to an 
insulating anodic oxid formation. Therefore, a fast dissolution of the 
aluminium layer by basic electrolyte can be avoided. Authors have 
studied the main trends of the growth of mean diameter of spots 
dissolved around fission tracks in aluminized PET foils as a func- 
tion of the strength of electric field, frequency of voltage and time 
of etching in 30% KOH, with using both DC and AC voltages and 
without using field. it is proved that the electric field greatly en- 
hances the rate of etching along the tracks. With irradiation under 
vacuum a considerable delay in spot appearance is observed. This 
effect can be partially reduced by using a regeneration period in air 
after irradiation. The spot diameter distribution obtained by the 
new ECE-method can be described by the sum of two curves of 
lognormal distribution, corresponding to the light and heavy fission 
tracks. (author). 


41053 (INIS-mf—8981, pp vp) Effect of particle fluence 
on track diameter and response of electrochemically etched 
SSNTD. Turek, K. (Ceskoslovenska Akademie Ved, Prague. 
Ustav Radiologicke Dozimetrie); Dajko, G. (Magyar Tudo- 
manyos Akademia, Debrecen. Atommag Kutato Intezete). 
1983, NTIS (US Sales Only), PC A0O4/MF AOl. Order 
Number T1I84780475. (CONF-830969—). 

From 12. international conference on solid state nuclear 
track detectors; Acapulco, Mexico (4 Sep 1983). 

Track diameter as a function of particle fluence is given for 
electrochemically etched fission fragment tracks. It is shown that 
high particle fluences decrease the development capacity of electro- 
chemically etched tracks. Therefore the dependence of sensitivity 
on particle fluence was studied for polyester and poly(allyl diglycol 
carbonate). Continuously decreasing sensitivity was found even in 
the case when track overlap did not occur. An idea for correct in- 
terpretation of the response is suggested. (author). 


41054 (INIS-mf—8981, pp vp) New possibility for high- 
resolution spectroscopy of nuclear particles entering CR-39 at 
selected dip angles. Somogyi, G.; Hunyadi, I.; Hafez, A.F. 


(Magyar Tudomanyos Akademia, Debrecen. Atommag 
Kutato Intezete); Espinosa, G. (Universidad Nacional Au- 
tonoma de Mexico, Mexico City. Inst. de Fisica). 1983. 
NTIS (US Sales Only), PC A04/MF AO1. Order Number 
1184780475. (CONF-830969—). 

From 12. international conference on solid state nuclear 
track detectors; Acapulco, Mexico (4 Sep 1983). 

In nuclear reaction studies a differentiation of the reaction 
products according to their type and energy is generally required. 
At right angle of incidence a particle identification method based 
on the relation between the track diameter and particle energy can 
be well applied to plastic track detectors of low registration sensi- 
tivity. Authors tried to extend this ‘track-diameter method’ to the 
high sensitivity CR-39 sheets by selecting special incident angles for 
particle detection. The utility of such a measuring procedure, called 
‘track-size method’, is presented for alpha and proton spectroscopy. 
A theory is developed to calculate at arbitrary angles the main pa- 
rameters affecting the energy resolving power of the ‘track-size 
method’, namely the critical layer thickness (which has to be re- 
moved from the detector surface for track-induction) and the depth 
and minor axis of etch-pits. (author). 


41055 (INIS-mf—8981, pp vp) Development of a CCD 
based system called DIGITRACK for automatic track _ 
ing and evaluation. Molnar, J.; Somogyi, G.; Szilagyi, 
Sepsy, K. 1983. NTIS (US Sales Only), PC A04/MF AOL 
Order Number T184780475. (CONF-830969—). 

From 12. international conference on solid state nuclear 
track detectors; Acapulco, Mexico (4 Sep 1983). 

In the systems for fully automatic counting, and analyzing of 
etched nuclear tracks the image processing is made by a videoca- 
mera equipped with a microscope. The first automatic track analy- 
sis system (DIGITRACK) is reported in which the video signals 
are processed by a charge-coupled device (CCD) videoreceiver. 
The photosensitive semiconductor device is a 2.5 cm long line 
imager of type Fairchild CCD 121HC which converts one row of 
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the picture through a low magnification microscope into 1728 
binary signals by a thresholding logic. The picture elements are an- 
alysed by a microcomputer interfaced to a PDP-11/40 computer. 
For pattern recognition and analysis a software procedure is devel- 
oped. The distribution of track densities and spot areas on the de- 
tector surface can be visualized on a graphic display. The DIGI- 
TRACK system has been tested for analysis of alpha-tracks record- 
ed by CR-39 and LR-115 detectors. (author). 


41056 (INIS-mf—8981, pp vp) Neutron-induced autora- 
diography based on relief and dyed image formation in poly- 
mers. No. E/7. Loose, A.; Najzer, M.; Ilic, R. (Institut Jozef 
Stefan, Ljubljana (Yugoslavia)); Hunyadi, I.; Somogyi, G.; 
Varga, Zs. (Magyar Tudomanyos Akademia, Debrecen. 
Atommag Kutato Intezete). 1983. NTIS (US Sales Only), 
PC A04/MF AOl1. Order Number DE84780475. (CONF- 
830969—). 

From 12. international conference on solid state nuclear 
track detectors; Acapulco, Mexico (4 Sep 1983). 

Neutron-induced autoradiography utilizing the formation of 
a dyed and/or relief image in polymers was developed. The 
method is based on the detection of neutron-induced charged parti- 
cles, via (n,p), (n,a), (n,f) reactions and the neutron capture proc- 
esses leading to internal conversion and/or B-decay. Irradiated 
polymers are treated in water containing an organic dye or in pure 
water for a few minutes to obtain a dyed and/or relief image, resp. 
The fluence of charged particles required to produce a dyed image 
is between 101!-10'2 cm~? which is one order of magnitude less 
than that for a relief image. Various procedures based on utilization 
of optical and electron microscopy for contrast enhancement were 
developed. The techniques were applied to image boron, uranium 
and gadolinium in solids. Samples were irradiated in the core of a 


nuclear reactor. The required thermal neutron fluence was between 
10-**-107® cm=2. 


41057 (INIS-mf—8981, pp vp) Current problems in 
chemical track etching. No. E/2. Somogyi, G. 1983. NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE84780475. (CONF-830969—). 

From 12. international conference on solid state nuclear 
track detectors; Acapulco, Mexico (4 Sep 1983). 

A schematic survey is given on the current relevant prob- 
lems of the chemical etching (or revelation) of multi-track and 
single-track events in dielectric solids. The problems of thresholds, 
etch-track kinetics and sensitivity are discussed. Some aspects of the 
research trends and possible new applications of the effects ob- 
served here are also considered. 


41058 (INIS-mf—8981, pp vp) Development of the dyed- 
track method for Kodak CN-85 detector. No. E/3. Somogyi, 
G.; Toth-Szilagyi, M.; Varga, Zs. (Magyar Tudomanyos 
Akademia, Debrecen. Atommag Kutato Intezete); Monnin, 
M.; Lferde, M. (Clermont-Ferrand-2 Univ., 63 - Aubiere 
(France). Lab. de Physique Corpusculaire). 1983. NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE84780475. (CONF-830969—). 

From 12. international conference on solid state nuclear 
track detectors; Acapulco, Mexico (4 Sep 1983). 

The dyed-track method has been successfully developed for 
cellulose derivatives. The track parameters (width, coloration deep- 
ness, contrast, registration sensitivity), however, proved to be very 
dependent on the detector material and on the track processing 
conditions. In the authors’ previous works optimum conditions 
were presented mostly for cellulose acetate sheets. In the present 
work the influence of track processing parameters on the dyed- 
track formation was studied in Kodak cellulose nitrate detector 
called CN-85. It is found that in this material optimum dyed-tracks 
can be produced with using no swelling but with a thermal anneal- 
ing at 100 deg C for 1 hour after particles irradiation. For sensitiza- 
tion a treatment with 15% HCL at 22 deg C for 20 hours and for 
dyeing 0.3 wt% Rhodamine-B at 100 deg C for 1 hour proved to 
be best. For understanding the track dyeing phenomenon the color- 
ation behaviour of electron-irradiated CN-85 detectors was studied. 





(INIS-mf—8981, pp vp) Formation of ion-beam 

and various polymers. No. E/4. Somogyi, 

G.; Hunyadi, I.; Varga, Zs. (Magyar Tudomanyos Akade- 

mia, Debrecen. ‘Atommag Kutato Intezete); Ilic, R.; Loose, 

A. (Institut Jozef Stefan, Ljubljana (Y ugoslavia)). 1983. 

NTIS (US Sales Only), PC A04/MF A011. Order Number 
DE84780475. (CONF-830969—). 

From 12. international conference on solid state nuclear 
track detectors; Acapulco, Mexico (4 Sep 1983). 

It has recently been reported that pure gelatine can be used 
for producing relief images of high-fluence ion-beams after a treat- 
ment in water at room temperature for a few minutes. The new 
method is proposed for high-resolution microradiography of boron 
in metals via }°B(n,a)’Li reaction. In the present work studies are 
performed to understand the phenomenon observed. The image for- 
mation by accelerated electron, proton and alpha-particle beams to 
different fluences were simulated. A narrow fluence region is found 
in which a highly enhanced dissolution rate of the irradiated gela- 
tine is induced. It is assumed that when the fluence exceeds a criti- 
cal value (typically 10'2-10'* ionsxcm™?) the damage zones of indi- 
vidual tracks cover almost completely the irradiated area, trans- 
forming the irradiated layer into a huge damage zone. In this case 
the effective diameter of damage zone around a single track has to 
be dsub(eff)=phisub(c)sup(-1/2) approximately equal to (3-10) nm. 
The ion-induced image formation phenomenon observed in gelatine 
was found to be a more general one and the method may be ex- 
tended to almost all the etch-track and non-etch-track forming 
polymers and perhaps to insulating silicates. For example, high-res- 
olution a-microradiographs have been obtained with CR-39, CN- 
85, PC and PET sheets and even with hydrate-cellulose known as a 
non-track-forming material. 


41060 (INIS-mf—8981, pp vp) Study of spot develop- 
ment around track- and electric-tree-induced perforations 
through an aluminized track detector. No. E/5. Dajko, G.; 
Somogyi, G. 1983. NTIS (US Sales Only), PC A04/MF 
A01. Order Number DE84780475. (CONF-830969—). 

From 12. international conference on solid state nuclear 
track detectors; Acapulco, Mexico (4 Sep 1983). 

Recently, a new method for electrochemical etcing of fission 
and alpha-tracks in thin aluminized plastic detectors was proposed 
by Tommasino et al. By using the new ECE-method, the electirc- 
tree-induced perforations through nuclear tracks in plastic foils are 
non-shorting with aluminium at positive polarity, due to an insulat- 
ing anodic oxid formation. Therefore, a fast dissolution of the alu- 
minium layer by basic electrolyte can be avoided. Authors have 
studied the main trends of the growth of mean diameter of spots 
dissolved around fission tracks in aluminized PET foils as a func- 
tion of the strength of electric field, frequency of voltage and time 
of etching in 30% KOH, using both DC and AC voltages and 
without using field. it is proved that the electric field greatly en- 
hances the rate of etching along the tracks. With irradiation under 
vacuum a considerable delay in spot appearance is observed. This 
effect can be partially reduced by using a regeneration period in air 
after irradiation. The spot diameter distribution obtained by the 
new ECE-method can be described by the sum of two curves of 
lognormal distribution, corresponding to the light and heavy fission 
tracks. 


41061 (INIS-mf—8981, pp Me Effect of particle fluence 
diameter and electrochemically etched 


on track response of 

SSNTD. No. E/9. Turek, K. (Ceskoslovenska Akademie 
Ved, Prague. Ustav Radiologicke Dozimetrie); Dajko, G. 
(Magyar Tudomanyos Akademia, Debrecen. Atommag 
Kutato Intezete). 1983. NTIS (US Sales Only), PC A04/MF 
A01. Order Number DE84780475. (CONF-830969—). 

From 12. international conference on solid state nuclear 
track detectors; Acapulco, Mexico (4 Sep 1983). 

Track diameter as a function of particle fluence is given for 
electrochemically etched fission fragment tracks. It is shown that 
high particle fluences decrease the development capacity of electro- 
chemically etched tracks. Therefore the dependence of sensitivity 
on particle fluence was studied for polyester and poly(allyl diglycol 
carbonate). Continuously decreasing sensitivity was found even in 
the case when track overlap did not occur. An idea for correct in- 
terpretation of the response is suggested. 
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41062 + in pp vp) New possibility for high- 
resolution spectroscopy of nuclear particles entering CR-39 at 
selected dip angles. No. E/8. Somogyi, G.; Hunyadi, L; 
Hafez, A.F. (Magyar Tudomanyos Akademia, Debrecen. 
Atommag Kutato Intezete); Espinosa, G. (Universidad Na- 
cional Autonoma de Mexico, Mexico City. Inst. de Fisica). 
1983. NTIS (US Sales Only), PC A04/MF AOl. Order 
Number DE84780475. (CONF-830969—). 

From 12. international conference on solid state nuclear 
track detectors; Acapulco, Mexico (4 Sep 1983). 

In nuclear reaction studies a differentiation of the reaction 
products according to their type and energy is generally required. 
At right angle of incidence a particle identification method based 
on the relation between the track diameter and particle energy can 
be well applied to plastic track detectors of low registration sensi- 
tivity. Authors tried to extend this ‘track-diameter method’ to the 
high sensitivity CR-39 sheets by selecting special incident angles for 
particle detection. The utility of such a measuring procedure, called 
‘track-size method’, is presented for alpha and proton spectroscopy. 
A theory is developed to calculate at arbitrary angles the main pa- 
rameters affecting the energy resolving power of the ‘track-size 
method’, namely the critical layer thickness (which has to be re- 
moved from the detector surface for track-induction) and the depth 
and minor axis of etch-pits. 


41063 (INIS-mf—8981, pp vp) Development of a CCD 
based system called DIGITRACK for automatic track count- 
ing and evaluation. No. E/10. Molnar, J.; Somogyi, G.; Szi- 
lagyi, S.; Sepsy, K. 1983. NTIS (US Sales Only), PC ‘A04/ 
MF AOl. Order Number DE84780475. (CONF-830969—). 

From 12. international conference on solid state nuclear 
track detectors; Acapulco, Mexico (4 Sep 1983). 

In the systems for fully automatic counting and analyzing of 
etched nuclear tracks the image processing is made by a videoca- 
mera equipped with a microscope. The first automatic track analy- 
sis system (DIGITRACK) is reported in which the video signals 
are processed by a charge-coupled device (CCD) videoreceiver. 
The photosensitive semiconductor device is a 2.5 cm long line 
imager of type Fairchild CCD 121HC which converts one row of 
the picture through a low magnification microscope into 1728 
binary signals by a thresholding logic. The picture elements are an- 
alysed by a microcomputer interfaced to a PDP-11/40 computer. 
For pattern recognition and analysis a software procedure is devel- 
oped. The distribution of track densities and spot areas on the de- 
tector surface can be visualized on a graphic display. The DIGI- 
TRACK system has been tested for analysis of alpha-tracks record- 
ed by CR-39 and LR-115 detectors. 


41064 (INIS-mf—9026) Muon flux measurement with sil- 
icon detectors in the CERN neutrino beams. Heijne, H.M. 
(Amsterdam Univ. (Netherlands)). 19 Oct 1983. 261p. NTIS 
(US Sales Only), PC A1l2/MF AOl. Order Number 
DE84780505. 

The present work mainly describes the "Neutrino Flux Moni- 
toring’ system (NFM), which has been built for the 400-GeV Super 
Proton Synchrotron (SPS) neutrino beams. A treatment is given of 
some general subjects related to the utilization of silicon detectors 
and the properties of high-energy muons. Energy loss of minimal- 
ionizing particles, which has to be distinguished from energy depo- 
sition in the detector, is considered. Secondary radiation, also called 
‘spray’, consisting of ‘delta rays’ and other cascade products, is 
shown to play an important role in the muon flux measurement 
inside a shield, especially for muons of high energy (> 100 GeV). 
Radiation induced damage in the detectors, which determines the 
long term performance, is discussed. The relation between the de- 
tector response and the real muon flux is determined. The use of 
NFM system for on-line beam monitoring is described. 


41065 (INIS-SU—226) Ge(Li) semiconductor ‘y-spectros- 
copy for space investigations. Kotel’nikov, G.A.; Nefedova, 
L.N.; Zakharova, V.P.; Chernyshova, A.K. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1982. 92p. (In Russian). 
NTIS (US Sales Only), PC A05/MF A0Ol. Order Number 
DE84780504. 
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Engineering and structural specific features of Ge(Lijy spec- 
trometers intended for investigating space radiation from the sat- 
ellite or balloon board are considered in the review. The results of 
background radiation and useful signal measurements for a series of 
space objects: Crab Nebula, Galactic plane, Sun, outburst residues 
of Nova Cygni, Nova Serpentis, Galactic anticentre are presented. 


41066 (ITEF—18(1983)) Archaeological method for inves- 
tigation of elementary particles. Superlarge detectors of su- 
perrare processes. Lyubimov, V.A. (Gosudarstvennyj Komi- 
tet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 1983. 63p. 
(In Russian). NTIS (US Sales Only), PC A04/MF AOI1. 
Order Number DE84702688. 

A possibility is shown to investigate such rare processes as 
2B-decay, proton decay, and interaction of cosmic neutrino with 
the use of the suggested superlarge chamber-Large Drift Chamber 
(LDC). The LDC may have both an enormous sensitive volume, 
for example, the relative aperture (area x spatial angle) of the 100 m 
chamber is 47rx10° cm?xsr rad, and a huge mass of sensitized sub- 
stance (10° to 10° t). The angular accuracy of restoring the ultrare- 
lativistic particle motion direction with the LDC track length of 
approximately 100 m is approximately 10~’°s rad. And the ionizing 
ability of such a particle may be measured with the accuracy of ap- 
proximately 1%. The LDC, for hadron and electromagnetic proc- 
esses arising in a chamber, represents a counter of total absorption 
containing some 20 nuclear and 40 radiation lengths of substance. 
The LDC used as a calorimeter and total absorption counter is a 
unique one, as regards its resolution. 


41067 (ITEF—67(1983)) Connection of the OSK-4 graph- 
ics display with the ES-1010 computer in the regime of direct 
access. Zhurkin, V.V.; Karasev, V.A.; Lisovskij, A.V.; Nek- 
rash, S.K.; Fedotov, O.P. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1983. 10p. (In 


Russian). NTIS (US Sales Only), PC A02/MF A01. Order 
Number DE84702375. 

A device for connection of the OSK-4 point display with the 
ES-1010 computer is described. The display is a part of the appara- 
tus complex for preliminary processing the events in a bubble 
chamber, recorded on a photographic film. The device is based on 
integrated microcircuit of the 1554 series and is located in the 
Chereshnja block. Data transmission is accomplished under the 
condition of direct access at the rate of 500 Kbyte/s. 


41068 (JINR—10-83-552) Autonomous microprocessor 
system for spectra storage on magnetic tape and their prelimi- 
nary processing. Sidorov, V.T. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems). 1983. 
12p. (In Russian). NTIS (US Sales Only), PC A02/MF A0O1. 
Order Number DE84702398. 

The CAMAC autonomous system that is a crate controlled 
by a built-in KM 001 microcomputer is described. The system in- 
cludes the interfaces for analyzer connection, the IZOT 5003 mag- 
netic tape unit, a graphic display, a graphic plotter, an automatic 
numeric printer (ANP), and an interface for series link with a base 
computer. The system operates under control of MACS program 
package, which provides the reception of spectrum from an analyz- 
er in operative memory device, from magnetic tape or communica- 
tion link, the graphical processing (marking) of spectrum, its print- 
ing on a terminal screen or on ANP, output to a graphic plotter, 
recording on a magnetic tape and transfer to communication link of 
a spectrum or of marking results from operative memory device, as 
well as the search for a needed file on a magnetic tape and compil- 
ing of magnetic tape catalogue. 


41069 (JINR—10-83-650) PLUTON: a program package 
for measuring installation of 8-channel alpha-spectrometer. 
Nefed’ev, O.K. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Reactions). 1983. 8p. (In Russian). 


NTIS (US Sales Only), PC A02/MF AOl. Order Number 
DE84702710. 


For MERA-60/30 or SM-3. 
The program package of the measuring installation based on 
the MERA-60/30 or SM-3 computers and CAMAC modules is de- 
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scribed. The software includes: a monitor, data acquisition and 
processing programs, the user’s and display programs. The monitor 
of PLUTON organizes a user system dialogue by means of interac- 
tive directives given by a comman terminal keyboard. The input di- 
rective language is described and event processing times in various 
modes of analysis are also given. 


41070 (JINR—13-83-153) Gas threshold Cherenkov 
counter with focusing mirror made of epoxy compound and 
aluminized mylar foil with optimized thickness of reflecting 
layer. Blik, A.M.; Solov’ev, A.S.; Budagov, Yu.A. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1983. 7p. (in Russian). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE84702692. 
A 90 cm long threshold gas Cherenkov counter is described. 
Quartz optics and focusing mirror made of epoxy compound and 
aluminized mylar foil with optimized reflecting layer thickness 
were used to reach epsilon > 0.999 counting efficiency. Conditions 
under which mylar was aluminized and dependence of reflecting 
power upon Al layer thickness are given. The measured counter 
characteristics are discussed. 


41071 (JINR—13-83-453) Increasing of the operation re- 
liability of two-meter streamer chamber high voltage genera- 
tor. Aksinenko, V.D.; Volodin, V.D.; Glagoleva, N.S.; 
Dement’ev, E.A.; Kaminskij, N.I.; Matyushin, A.T.; Matyu- 
shin, V.T.; Nurgozhin, N.N.; Ryakhovskij, V.N.; Shev- 
chenko, Eh.A. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Techniques and Automation). 
1983. 5p. (In Russian). NTIS (US Sales Only), PC A02/MF 
AO1. Order Number DE84702370. 

Some results of improvement of main urits of a high voltage 
generator for supplying the streamer chamber in order to improve 
its reliability are presented. Secton spark gap commutator is devel- 
oped and applied in the high voltage pulse generator (HVPQ), 
which pemrits to improve its reliability. Mounting of condensers in 
HVPQ has been improved and their volume has been diminished 
from 60 nF upto 20 nF. The design and value of charge inductance 
have been optimized. The value of spark gap of double forming line 
commutator is determined, which provides a high reliability of 
pulse amplitude for minor losses of voltage. The generator of im- 
proved design together with the streamer chamber has provided 
160000 responses to date. 


41072 (JINR—13-83-610) Tuning and control of wire 
spark chambers for Hyperon spectrometer. Akimenko, S.A.; 
Artykov, A.M.; Belousov, V.I. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR)). 1983. 8p. (In Russian). NTIS (US 
Sales Only), A02/MF AOl. Order Number 
DE84702693. 

The technique of tuning of wire spark chambers (WSC) in a 
beam of particles from the IHEP accelerator is described. A set of 
programs is described which provides effective control of the WSC 
working regime. Results of operation of the programs are presented 
as well as WSC characteristics obtained in on-line regime with the 
EC-1010 computer. It is shown that the Hyperon spectrometer soft- 
ware provides a visual control of the registered events on TV dis- 
play screen and a trigger tuning to a certain physical process. Intro- 
duction of a unified representation of information from different de- 
tectors allows to use the designed set of programs for tuning and 
control for the operation of proportional chambers and scintillation 
hodoscopes. 


41073 (JINR—R-5-82-682) Applicability of the quenching 
systems with infinite number of channels for some high- 
energy physics problems. Dvurechenskij, A.; Kulyukina, 
L.A.; Ososkov, G.A. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Computing Techniques and Auto- 
mation). 1982. 14p. (In Russian). (CONF-8210277—1). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702691. 

From 4. international school on probability theory and math- 
ematical statistics; Varna, Bulgaria (1 Oct 1982). 

Submitted to the 4. International school on probability 
theory and mathematical statistics, Varna, Oct - Nov 1982. 
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The applicability of the queueing theory methods to systems 
with on infinite number of channels in order to determine charac- 
teristics of a streamer blob and to obtain the probability distribu- 
tions of the number of streamers in a streamer track; the number of 
streamers observed in a blob; the lengths of a blob, a gap following 
it, and of their sum; the length of a blob after discretization in a 
reading device. The possibility is considered to restore unknown 
distribution of streamer diameters. A conclusion is drawn to the 
effect that the recurrent event method used permits a very simple 
and elegant derivation of formulas for determining the probability 
distribution functions sought for. The recurrent event method holds 
also when studying parameters of the systems with a finite number 
of channels. 


41074 (JINR—R-10-83-462) Software and hardware for 
data processing from two-dimensional multiwire detectors. 
Anisimov, Yu.S.; Zanevskij, Yu.V.; Ivanov, A.B.; Chere- 
mukhina, G.A.; Chernenko, S.P. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy). 1983. 10p. 
(In Russian). NTIS (US Sales Only), PC A0O2/MF AOl1. 
Order Number DE84702689. 

Software and hardware for data processing from coordinate 
detectors based on multiwire proportional chambers (MWPC) are 
described. The stand for studying the detector characteristics con- 
sists of the ES-1010 mini-computer, electronic equipment for regis- 
tration of information from the two-dimensional MWPC and high 
resolution colour television graphic system. The main characteris- 
tics and operating modes of the graphic system are considered. The 
created software realizes the data acquisition, statistical and digital 
processing (images), information visual representation on graphic 
display. 


41075 (JINR-D—2-82-568, pp 125-129) Investigation of 
cumulative production of neutral resonances using the Foton- 
Masser device. Arkhipov, V.V.; Aslanyan, P.Zh.; Astvatsa- 
turov, R.G. . 1982. (In Russian). NTIS (US Sales Only), PC 
AO9/MF AOl. Order Number DE84780158. (CONF- 
8205252—). 

From Meeting on investigations in the field of relativistic nu- 
clear physics; Dubna, USSR (25 May 1982). 

A Cherenkov multipurpose mass spectrometer and the inves- 
tigation into processes of the cumulative production of neutral re- 
sonances at the FOTON-MASSER device is described. Experimen- 
tal apparatus include beam detectors consisting of scintillation 
counters and six one-coordinate proportional chambers, gamma 
quantum and electron detector consisting of magnetostrictive spark, 
scintillation hodoscope counters and Cherenkov multichannel spec- 
trometer of complete absorption. Apparatus parameters and basic 
experimental results are given. It is suggested that further modern- 
ization of the existing Masser-130 device will permit to elucidate 
the role of multibaryon clusters in reactions of cumulative particle 
production, to study dependences of cumulative process cross sec- 
tions on aromas and to test a number of theoretical predictions 
based on a quark model. 


41076 (JINR-D—2-82-568, pp 100-136) Evolution of the 
Alfa-3S device for searching for superexited multiquark states 
of light nuclei and some results of investigations. Ableev, 
V.G. (Moskovskij Gosudarstvennyj Univ. (USSR). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki); Antonov, 
L.; Dimitrov, Kh. (Bylgarska Akademiya na Naukite, Sofia) 
. 1982. (In Russian). NTIS (US Sales Only), PC A09/MF 
AO1. Order Number DE84780158. (CONF-8205252—). 

From Meeting on investigations in the field of relativistic nu- 
clear physics; Dubna, USSR (25 May 1982). 

Design of the Alpha-3C two-lever magnetic spectrometer for 
search for and investigation of superdence multiquark states using 
relativistic nuclei (alpha particles, deuterons, protons) is described. 
The device is placed in the JINR synchrophasotron beam and con- 
sists of proportional, drift chambers, Cherenkov counters and time- 
of-flight hodoscopes. The two-lever system suggested permits to 
measure effective masses at an error less than 20 MeV. Experiments 
performed at the one-lever device and described are the following: 
measurement of one-particle fragmentation spectra using a carbon 
target, investigation into deep inelastic deuteron scattering. The 
nearest perspectives of investigations the polarized deuteron frag- 
mentation into protons were considered. 
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41077 (JINR-R—10-83-612) Main algorithms and struc- 
ture of the FILTR program. Nerguj, B.; Ososkov, G.A. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Computing Techniques and Automation). 1983. 17p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702391. 

Mathematical methods of data filtering and principles of the 
FILTR program organization are considered. FILTR is intended 
for processing the data taken by JINR spiral reader from stereo- 
films of a-p interactions exposed on 1 m hydrogen bubble chamber. 
The suggested data structure optimizes the program speed and 
needed computer memory. The modular structure of the program 
increases its reliability and mobility. It simplifies professes of a fil- 
tering parameter adjustment and the program modernization. The 
main characteristics of the program are presented. 


41078 (LA—9933-C-Vol.2, pp 906-911) Laser spectros- 
copy on beta-unstable nuclei and future directions for laser 
spectroscopy. Carter, H.K. (Oak Ridge Associated Universi- 
ties, TN). Nov 1983. NTIS, PC A23/MF AOl. Order 
Number T184004473. (CONF-830798—). 

From 3. LAMPF II workshop; Los Alamos, NM, USA (18 
Jul 1983). 

A brief discussion is presented for laser optical spectroscopy 
experiments at an on-line isotope separator. The technique and lim- 
ited experience at UNISOR is reviewed with some discussion of 
the future. 


41079 (LUNFD6/NFFR—3047/1-8(1983)) Investigation 
of two position-sensitive PPACs. Lindgren, L.J.; Sandell, A. 
(Lund Univ. (Sweden). Dept. of Physics). Jun 1983. 15p. 
NTIS (US Sales Only), PC A0O2/MF AO1. Order Number 
DE84702319. 

Two different position-sensitive parallel plate avalanche 
counters have been investigated. One is the continuous charge-divi- 
sion read-out PPAC which after some modification has an im- 
proved timing-response. The other is a transmission-line PPAC, 
based on the idea of series delay-line read-out, but without external 
delay-lines resulting in less problems with impedance-matching. 


41080 (LYCEN—8302, pp S1.1-S4.10) Diogene detector 
and relativistic heavy ion collisions. First experiments at Sa- 
turne. Alard, J.P.; Augerat, J.; Babinet, R. 1983. 
French). NTIS (US Sales Only), PC A21/MF A011. Order 
Number T1I84751189. (CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

Relativistic heavy ion collisions are important for a study of 
nuclear matter properties, at high density temperature. The use of 
high multiplicity detectors, with a 47 solid angle, permit more ex- 
clusive experiments which are essential for an approach of collision 
mechanisms and for the observation of eventual exotic phenomena. 
Also, we present some preliminary results, obtained with a 800 
MeV/nucl a particle beam and concerning the performances of the 
Diogene detector actually set up at the Laboratoire National Sa- 
turne at Saclay. - 


41081 (OQEFZS—4253) Non-contacting gauging of coat- 
thickness of covered wires. Frevert, E. (Oesterreichisches 
Forschungszentrum Seibersdorf G.m.b.H.). Dec 1983. 33p. 
(In German). ([A—120/83). NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE84702121. 

A measuring and evaluation method was developed to make 
a rapid and non-contacting gauging of the coat-thickness of cov- 
ered wires. It is described with the aid of aluminium coated steel 
wires. In preliminary tests the B-backscattering principle was found 
as the best measuring method. With a gauging head developed for 
this purpose 20 probes were measured on 4 positions each stag- 
gered at 90° and the coat-thickness as well as the maxima and 
minima were calculated. A comparison with those values measured 
on conventional mode with a microscope showed a perfect consist- 
ency. The accuracy is better than +- 0.01 mm. Te time of investi- 
gation can be less than 1 minute and the apparatus can also be used 
for on-line gauging direct on drawing or coating plants. A proposal 
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for a non-contacting measuring of the total diameter of the wires is 
made. 


41082 (OEFZS—4255) ELBEST X-ray fluorescence 
measuring system for on-stream analysis in flotation plants. 
Donhoffer, D. (Oesterreichisches Forschungszentrum Sei- 
bersdorf G.m.b.H.). Dec 1983. 19p. (In German). (I[A—122/ 
83). NTIS (US Sales Only), PC A02/MF AOI. Order 
Number DE84702122. 

The ELBEST measuring system was developed for continu- 
ous on-stream measurement of mineral slurries in ore processing 
plants. The system, which is based on isotope-excited energy dis- 
persive X-ray-fluorescence is described. An application for meas- 
urement of Pb/Zn ores in a flotation plant for these ores is given. 


41083 (OEFZS—4257) Extrapolation chamber for abso- 
lute energy dose rate measurement of beta and soft x radi- 
ation. Bernau, W.; Breitenhuber, L.; Sorantin, H. (Oesterrei- 
chisches Forschungszentrum Seibersdorf G.m.b.H.). Dec 
1983. 46p. (In German). (ST—110/83). NTIS (US Sales 
Only), PC A03/MF A01. Order Number DE84702144. 

A new extrapolation chamber is described, which is used as 
absolute standard for the determination of the absorbed beta radi- 
ation dose. The construction simulates a semi-infinite phantom and 
the absorbed dose to tissue was determined in tissue equivalent ma- 
terial. With a new system of concentric collecting electrodes it is 
possible to obtain the absorbed dose at the centre of the electrodes, 
which is extrapolated from five values of the surface of the collect- 
ing electrodes. 


41084 (RISO-M—2401) Dosimetry for electron beam ap- 
plication. Miller, A. (Risoe National Lab., Roskilde (Den- 
mark)). Dec 1983. 33p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE84702371. 

This report describes two aspects of electron beam dosime- 
try, on one hand development of film dosimeters and measurements 
of their properties, and on the other hand development of calori- 
meters for calibration of routine dosimeters, e.g. thin films. Two 
types of radiochromic thin film dosimeters have been developed in 
this department, and the properties of these and commercially avail- 
able dosimeters have been measured and found to be comparable. 
Calorimeters which are in use for routine measurements, are being 
investigated with reference to their application as standardizing in- 
struments, and new calorimeters are being developed. 


41085 (RL—83-116) Central hadron calorimeter of UA1. 
Corden, M.J.; Dowell, J.D.; Edwards, M.J. (Rutherford 
Appleton Lab., Chilton (UK)). Dec 1983. 56p. NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE84702376. 

An iron-scintillator sampling calorimeter is described, which 
measures hadronic energy in proton-antiproton interactions at the 
CERN 540 GeV SPS collider. Construction details are given of the 
instrumentation of the magnet pieces of the UA1 experiment and of 
the methods used to measure the calorimeter response and resolu- 
tion. The system of lasers and quartz fibres, which allows long term 
monitoring of the calorimeter response, is also described. 


41086 (SLAC-PUB—3353) Mark-II Data Acquisition and 
Trigger system. Breidenbach, M. (Stanford Linear Accelera- 
tor Center, CA (USA)). Jun 1984. Contract ACO03- 
76SF00515. 14p. (CONF-8406184—1). NTIS, PC A02/MF 
AO0l1; 1; GPO Dep. Order Number DE84016024. 

From 1. workshop on colliding beam physics in China; Beij- 
ing, China (12 Jun 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Mark-II Data Acquisition and Trigger system require- 
ments and general solution are described. The solution takes advan- 
tage of the synchronous crossing times and low event rates of an 
electron positron collider to permit a very highly multiplexed 
analog scheme to be effective. The system depends on a two level 
trigger to operate with acceptable dead time. The trigger, multi- 
plexing, data reduction, calibration, and CAMAC systems are de- 
scribed. 
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41087 (SLAC-PUB—3360) Cerenkov ring imaging detec- 
tor development at SLAC. Williams, S.H. (Stanford Linear 
Accelerator Center, CA (USA)). Jun 1984. Contract AC03- 
76SF00515. 10p. (CONF-840396—8). NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84015883. 

From International conference on instrumentation for collid- 
ing beam physics; Novosibirsk, USSR (15 Mar 1984). 

The imaging of Cerenkov light on to photosensitive detec- 
tors promises to be a powerful technique for identifying particles in 
colliding beam spectrometers. Toward this end two and three di- 
mensional imaging photon detectors are being developed at SLAC. 
The present techniques involve photon conversion using easily ion- 
ized exotic chemicals like tetrakisdimethyl-amino-ethylene (TMAE) 
in a drift and amplifying gas mixture of methane and isobutane. 
Single photoelectrons from Cerenkov light are currently being 
drifted 20 cm and a new device under study will be used to study 
drifting up to 80 cm along a magnetic field. A short description of 
a large device currently being designed for the SLD spectrometer 
at the Stanford Linear Collider will be given. 


41088 (SLAC-PUB—3365) Operational problems with ra- 
diation survey meters - The University and Accelerator per- 
spectives. McCall, R.C. (Stanford Linear Accelerator 
Center, CA (USA)). Jun 1984. Contract AC03-76SF00515. 
12p. (CONF-840774—1). NTIS, PC A02/MF A011; GPO 
Dep. Order Number DE84015703. 

From Workshop on radiation survey instruments and calibra- 
tions; Gaithersburg, MD, USA (10 Jul 1984). 

This article describes problems encountered with commer- 
cial survey meters. The desired qualities of such instruments for use 
around accelerators are listed. Attempts to meet the accelerator 
monitoring needs by modifying commercial instruments and by in- 
house research and development are described. 


41089 (UCRL—90495) Gamma-ray to Cerenkov-light 
conversion efficiency for pure-silica-core optical fibers. 
Pruett, B.L.; Peterson, R.T.; Smith, D.E.; Looney, L.D.; 
Shelton, R.N. Jr. (Lawrence Livermore National Lab., CA 
(USA); Los Alamos National Lab., NM (USA)). Jul 1984. 
Contract W-7405-ENG-48. 9p. (CONF-840872—3). NTIS, 
PC A02/MF AOl; 1; GPO Dep. Order Number 
DE84015041. 

From SPIE annual technical symposium; San Diego, CA, 
USA (19 Aug 1984). 

Portions are illegible in microfiche products. 

We have determined experimentally the absolute gamma-ray 
to Cerenkov-light conversion efficiency for pure-silica-core optical 
fibers in the vicinity of metallic Compton-converter slabs. To meas- 
ure the energy dependence of this process, we used ®Co and **Na 
radiation sources. The results show how the conversion efficiency 
varies with Compton-converter material, thickness, angle of the 
fiber, and fiber-converter distance. We also performed computer 
calculations of conversion efficiency. This method employs an elec- 
tron-photon transport code named SANDYL together with analyti- 
cal calculations of Cerenkov-light generation. We compare the re- 
sults of these calculations with experimental results. 


41090 (UCRL—90497) High-bandwidth multichannel 
fiber optic system for measuring gamma rays. Roeske, F.; 
Smith, D.E.; Pruett, B.L.; Reedy, R.P. (Lawrence Liver- 
more National Lab., CA (USA)). Jul 1984. Contract W- 
7405-ENG-48. 9p. (CONF-840872—6). NTIS, PC A02/MF 
A011; 1; GPO Dep. Order Number DE84014526. 

From SPIE annual technical symposium; San Diego, CA, 
USA (19 Aug 1984). 

Portions are illegible in microfiche products. 

We describe an analog fiber optic gamma-ray diagnostic 
system that can transmit signals through fiber cables 600 to 700 m 
long with a system bandwidth exceeding 1 GHz and measure the 
relative timing between signals to within 0.3 ns. Gamma rays are 
converted to visible light via the Cerenkov process in a short 
length of a radiation-resistant optical fiber. A graded-index optical 
fiber transmits this pulse to a recording station where the broad- 
ened pulse is compensated for material dispersion and recorded 
using a streak camera. The streak camera can simultaneously record 
20 to 30 data channels on a single piece of film. The system has 
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been calibrated using electron linear accelerators and fielded on 
two experiments. 


41091 Parallel-wire grid assembly with method and appa- 
ratus for construction thereof. Lewandowski, E.F.; Vale, 


J. (to Dept. of Energy). US Patent 4,437,034. 13 Mar 1984.- 


Filed date 26 Oct 1981. vp. 

PAT-APPL-314920. 

Disclosed is a parallel wire grid and an apparatus and 
method for making the same. The grid consists of a generally co- 
planar array of parallel spaced-apart wires secured between metallic 
frame members by an electrically conductive epoxy. The method 
consists of continuously winding a wire about a novel winding ap- 
paratus comprising a plurality of spaced-apart generally parallel 
spindles. Each spindle is threaded with a number of predetermined- 
ly spaced-apart grooves which receive and accurately position the 
wire at predetermined positions along the spindle. Overlying frame 
members coated with electrically conductive epoxy are then placed 
on either side of the wire array and are drawn together. After the 
epoxy hardens, portions of the wire array lying outside the frame 
members are trimmed away. 


41092 Monte Carlo studies of the design of a lead glass 
drift calorimeter. Hirayama, H.; Nelson, W.R. (Stanford 
Linear Accelerator Center, CA (USA)); Del Guerra, A.; 
Mulera, T.; Perez-Mendez, V. (Lawrence Berkeley Lab., 
CA (USA)). Nuclear Instruments and Methods in Physics Re- 
search, Section A: Accelerators, Spectrometers, Detectors, and 
Associated Equipment; 220: No. 2/3, 327-337(1 Mar 1984). 

A drift collection calorimeter having a combined radiator 
and field shaping structure made of lead glass tubing is described. 
With the aid of the EGS Monte Carlo code we show that such a 
device, when pressurized to 10 atm, will give a resolution of sigma/ 
E=9.6% Esup(-1/2) provided that the shower is contained at a 
99% level. Track length restriction and Landau sampling have been 
included in the EGS simulation. In addition, leading particle biasing 
and weighting techniques have been employed for the first time 
with EGS, with an increase in efficiency of about 100-300 for 10 
GeV shower containment calculations. 


41093 Pocket radiation dosimeter-dosimeter charger as- 
sembly. Manning, F.W. (to Dept. of Energy). US Patent 
4,430,569. 7 Feb 1984. Filed date 17 Mar 1982. vp. 

PAT-APPL-358960. 

This invention is a novel pocket-type radiation dosimeter 
comprising an electrometric radiation dosimeter and a charging cir- 
cuit therefor. The instrument is especially designed to be amenable 
to mass production, to have a long shelf life, and to be compact, 
lightweight, and usable by the layman. The dosimeter proper may 
be of conventional design. The charging circuit includes a shake- 
type electrostatic generator, a voltage doubler for integrating gen- 
erator output voltages of one polarity, and a switch operated by an 
external permanent magnet. 


41094 Gamma-ray spectroscopy using small, cooled bis- 
muth germanate scintillators and silicon photodiodes. Der- 
enzo, S.E. (Lawrence Berkeley Lab., CA). Nuclear Instru- 
ments and Methods in Physics Research; 219: No. 1, 117- 
122(Jan-Feb 1984). 

Gamma-ray scintillation spectra were measured using a 3 x 3 
x 3 mm* bismuth germanate (BGO) crystal and a 4 mm diam. sili- 
con photodiode (SPD) at temperatures from + 20°C to -190°C. At 
+20°C, using an amplifier peaking time tau = 2 ps, the 662 keV 
photopeak pulses had 3200 electrons (e~) and a full-width at half- 
maximum (fwhm) of 27%. For tau = 1 ps, the minimum fwhm was 
20% at -75°C. The narrowest 662 keV photoepak seen in this work 
had 7.2% fwhm at -150°C using tau = 10 ps. Cooling from + 
20°C to - 100°C increased the photopeak amplitude by a factor of 
2.4 and reduced amplifier noise by a factor of 1.9. Relative to pho- 
tomultiplier tubes, SPDs can be made smaller, and in a wider varie- 
ty of shapes; they have higher quantum efficiencies, and are insensi- 
tive to magnetic fields. This work describes the factors that enable 
small BGO crystals and SPDs to detect gamma rays with an unpre- 
cendented combination of detection efficiency, spatial resolution, 
and energy resolution. 


41095 Large angular acceptance plastic Cherenkov detec- 
wea RM Cl M.LR.; ieee 
ries, lover, Digiacomo, N.J.; ustinsky, 
J.S.; Sunier, J.W. (Los Alamos National Lab., : Kepestinaky, 
Instruments and Methods in Physics Research; 219: No. 1, 97- 
99(Jan-Feb 1984). 

An inexpensive threshold Cherenkov detector that has 
proven useful in distinguishing pions (130 <= Tsub(7) <= 770 
MeV) from other particles produced in intermediate energy nuclear 
collisions is described. The detector is constructed by laminating a 
thin sheet of Pilot 425 scintillator to UVT acrylic. The highly di- 
rectional Cherenkov radiation absorbed by the Pilot 425 is isotropi- 
cally reemitted, yielding useful Cherenkov signals for particles inci- 
dent over a broad angular range (+- 45°). 


the content 
neutron material in an 
object. Crane, T.W. (to Dept. of Energy). t US Patent Appli- 
- 6-564,125. 21 Dec 1983. 19p. Contract W-7405-ENG- 
The disclosure is directed to an apparatus and method for 
determining the content and distribution of a thermal neutron ab- 
sorbing material within an object. Neutrons having an energy 
higher than thermal neutrons are generated and thermalized. The 
thermal neutrons are detected and counted. The object is placed be- 
tween the neutron generator and the neutron detector. The reduc- 
tion in the neutron flux corresponds to the amount of thermal neu- 
tron absorbing material in the object. The object is advanced past 
the neutron and neutron detector to obtain neutron flux 
data for each segment of the object. The object may comprise a 
space reactor heat pipe and the thermal neutron absorbing material 
may comprise lithium. 


41097 (LA-tr—82-5) Radioactive aerosol air contamina- 
tion monitor (MAFF). Micheletti, L.; Dufayet, J.P. Translat- 
ed from Analusis ; 8: No. 10, 473-477(1980). Contract W- 
7405-ENG-36. 13p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
Order Number DE82014223. DE82014223 

Portions are illegible in microfiche products. 

The MAFF is a highly sensitive monitor designed to meas- 
ure and signal accidental air contamination at values well below 
those generally detectable, allowing for high-amplitude variations 
due to radon daughter products. It consists of a standard electronic 
rack, which has been designed for use under highly varied condi- 
tions: detection of a, 8, x radiation, number of independent chan- 
nels (from 1 to 4), internal or external suction pump, internal or ex- 
ternal threshold processing, on-line computer, or self-contained op- 
eration. Air is drawn in continuously through a stationary filter 
paper by a single pump. Each channel includes a scintillation detec- 
tor and photomultiplier, and delivers an output signal proportional 
to the activity of the radionuclides trapped by the filter. The single- 
channel version is equipped with an oversize scintillator and photo- 
multiplier with very high sensitivity. The electronic equipment con- 
sists of plug-in units which are selected according to each configu- 
ration. The control and display section includes a large number of 
safety systems which guarantee high equipment operating reliabil- 
ity. The MAFF is currently used in several reactors and hot labora- 
tories. 
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REFER ALSO TO CITATION(S) 40629 


(CONF-840712—2-Rev.) Pulsed irradiation of op- 
timized, MBE grown, AlGaAs/GaAs radiation hardened 
todiodes. Rev. Wiczer, J.J.; Fischer, T.A.; Dawson, L.R.; 
Osbourn, G.C.; Zipperian, T.E.; Barnes, C.E. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1984. Contract 
AC04-76DP00789. 13p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. Order Number DE84014984. 

From 21. IEEE annual conference on nuclear and space ra- 
diation effects; Colorado Springs, CO, USA (22 Jul 1984). 
Portions are illegible in microfiche products. 
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An AlGaAs/GaAs double heterojunction, mesa isolated, 
photodiode grown by molecular beam epitaxy was irradiated with 
18 MeV electrons, 1 to 10 MeV x-rays, and neutrons from a pulsed 
reactor. Test results indicate that the AlGaAs/GaAs photodiodes 
generate approximately 10 to 20 times less photocurrent during ex- 
posure to a pulse of ionizing-radiation than radiation hardened sili- 
con PIN photodiodes. Studies of neutron induced permanent 
damage in the AlGaAs/GaAs photodiode show only small changes 
in optical responsivity and a factor of 8 increase in leakage currents 
after exposure to 3.6 x 10° neutrons/cm? and 900 krad gamma. The 
silicon PIN photodiode was exposed to only 28% of the fluence 
used on the AlGaAs photodiodes and we observed a 40% decrease 
in optical responsivity and a factor of 7000 increase in leakage cur- 
rent. 


41099 (INIS-mf—8969, pp 460) Radiation-proof satellite 
technology. Poulek, V. (Ceske Vysoke Uceni Technicke, 
Prague (Czechoslovakia)). Sep 1983. NTIS (US Sales Only), 
PC A20/MF AO1. Order Number DE84780507. (CONF- 
8310171—Summ.). 

From 34. International Astronautical Federation conference; 
Budapest, Hungary (10 Oct 1983). 

Published in summary form only. 


41100 (UCRL—53539) Microwave susceptibility experi- 
ments. McConaghy, C. (Lawrence Livermore National 
Lab., CA (USA)). 29 May 1984. Contract W-7405-ENG-48. 
20p. NTIS, PC A02/MF AO1; 1; GPO Dep. Order Number 
DE84016188. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

In certain experimental environments, systems can be affect- 
ed or damaged by microwave pulses. I have conducted tests at 
LLNL to understand the phenomenology of microwave susceptibil- 
ity of system components and subsystem components. To date, my 
experiments have concentrated on bipolar transistors, similar to 
what might be used in discrete analog circuits, and on CMOS 
RAM chips, which might be used in a computer memory system. I 
observed a decrease in failure energies for both the transistor and 
the integrated curcuit as I shortened the microwave pulse width. 
An S band (2.86 GHz) transmit/receive (T/R) tube has also been 
tested both at S band and at X band (8.16 GHz). The S band pulse 
had limitations in rise-time from zero power, which had an effect 
on the amount of power that could be transmitted through the T/R 
tube, as much as 0.7% of the incident power passed through the 
tube. All tests were conducted in closed-waveguide or coax test-fix- 
tures, in contrast to the anechoic chambers utilized by other experi- 
menters. I have used both S band and X band Klystron generators. 
For very high power (greater than 1 MW), I used an additional 
pulse-compression cavity at S band. Other subsystem components 
such as an X band mixer and an X band T/R tube will be tested in 
the future. 8 references. 


41101 (UCRL—90481) Measuring transient radiation ef- 
fects in optical fibers. Rotter, M.D.; Jander, D.R. (Lawrence 
Livermore National Lab., CA (USA)). Jul 1984. Contract 
W-7405-ENG-48. 5p. (CONF-840872—9). NTIS, PC A02/ 
MF AOl1; 1; GPC Dep. Order Number DE84015044. 

From SPIE annual technical symposium; San Diego, CA, 
USA (19 Aug 1984). 

Portions are illegible in microfiche products. 

We propose a new method for measuring transient radiation 
effects in optical fibers on a nanosecond timescale. The method, 
which incorporates a streak camera, allows more precise time reso- 
lution than other methods and has the advantage of measuring the 
radiation-induced attenuation as a function of wavelength and time 
simultaneously. By choosing different light sources and sweep 
speeds, radiation-induced attenuation may be measured under a va- 
riety of experimental configurations. Examples of the type of 
output obtained with our method are given. 
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REFER ALSO TO CITATION(S) 39373, 39493, 40335, 40669, 40932, 41075, 
41145 


41102 (BNL—51728-Vol.1, pp 103-125) High tempera- 
ture solid oxide electrolytes for research in metallurgical 
processes and steelmaking. Ryzhonkov, D.I.; Paderin, S.N.; 
Chemeris, S.I. (Moscow Steel and Alloys Inst., USSR). Oct 
1983. NTIS, PC A16/MF A0O1. Order Number T184007985. 
(CONF-8308120—Vol.1). 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 

Production of iron and steel is based on reactions of reduc- 
tion and selective oxidation of elements in which oxygen takes part. 
Activity of oxygen dissolved in the metallic bath determines possi- 
bilities of oxidation refining and results of steel deoxidation. Appli- 
cation of high temperature solid oxide electrolytes in steelmaking 
gives a quantitative information about the activity of dissolved 
oxygen. It is a basis of controlling the technological processes of 
steelmaking and steel teeming. This is a qualitatively new level of 
the technological process control which becomes possible only 
after the application of high temprature solid oxide electrolytes. 
Review of recent literature on theory and practice of steelmaking 
shows that solid oxide electrolytes are already widely used to study 
thermodynamic characteristics of reactions and solutions at high 
temperatures as well as to study and control technological process- 
es of steelmaking, in particular during the final stages of steel pro- 
duction, deoxidation and teeming. The paper presents the results of 
metallurgical process investigations in metal oxidation refining with 
the help of solid oxide electrolytes both under laboratory and in- 
dustrial conditions. 8 references. 


41103 (EGG-M—11184) Comparison of wide aperture 
and short residence time ion lenses. Delmore, J.E. (EG and 


G Idaho, Inc., Idaho Falls (USA)). 1 Jun 1984. Contract 
ACO07-76ID01570. 3p. (CONF-8405185—2). NTIS, PC A02/ 
MF A0O1; GPO Dep. Order Number DE84015274. 

From 32. annual conference on mass spectrometry and allied 
topics; San Antonio, TX, USA (27 May 1984). 

A series of ion lens configurations were computer modeled 
using the program SIMION. The intermediate inversion point char- 
acteristic of ion lenses used in most analytical mass spectrometers is 
eliminated. The first inversion point is at the focal point of the lens. 
The potential gradient in the ionization region is increased substan- 
tially. This reduces the residence time of an ion in the lens, which 
is desirable, although it has the undesirable effect of increasing the 
energy spread of ions produced by electron bombardment. This 
energy spreading effect does not occur in sources where the ions 
are made on a surface, such as surface ionization, field desorption, 
SIMS, FAB, etc. This is determined by the potential difference 
across the region in which ions are produced. The importance of 
ion residence time comes from the kinetic energy of the ion prior to 
acceleration. This kinetic energy is in random directions, and defo- 
cuses the ion beam with increasing ion residence time. Two of the 
more promising designs were constructed and tested with rhenium 
ions generated by positive self surface ionization. The first lens was 
designed to focus ions from as wide an area as possible, consistant 
with a reasonable entry angle (<0.40°) through the focal slit and a 
reasonably short residence time. This lens is called the Wide aper- 
ture (WA) lens. The second lens was designed to have as short a 
residence time as feasible consistant with a reasonable Aperture, 
with a larger entry angle. This lens is called the Short Residence 
Time (SRT) lens. 


41104 (EUR—8831) Weight estimation and aberration di- 
agnosis for a weighing scale system. Brunelli, F.; Olivi, L. 
(Commission of the European Communities, Luxembourg; 
Commission of the European Communities, Ispra (Italy). 
Joint Research Centre). 1983. 24p. NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE84702697. 

In a previous work, constrained regression has been applied 
in order to estimate both the accuracy and the precision of a scale 
system, under the condition of a constant systematic bias model. 
The present work approaches the problem of the robustness of such 
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estimator with respect to a possible unadequacy of the model. The 
consideration of both procedures, the unconstrained and the con- 
strained ones, leads to an estimator, which improves the estimate 
and is more robust in singling out the aberrant scales. 


41105 (IA—1386, pp 268-270) Microcomputer controlled 
pulse sequence generator for NMR Adler, E.; 
Barak, J.; Cohen, H. Jul 1983. NTIS (US Sales Only), PC 
A15/MF A0O1. Order Number T184780540. 

In Research laboratories annual report 1982. 


41106 (IA—1386, pp 256-257) Steps towards automatic 
operation of the isotope separator. Chavet, I.; Kanter, M.; 
Salzman, I.; Zaidi, Y. Jul 1983. NTIS (US Sales Only), PC 
A15/MF A0O1. Order Number T184780540. 

Published in summary form only. 

In Research laboratories ata report 1982. 


41107 (I[A—1386, pp 259-260) Special Si(Li) detector ar- 
rangement for maximum efficiency at the SOLIS. Rapaport, 
M.S.; Engler, G. Jul 1983. NTIS (US Sales Only), PC A15/ 
MF AOi. Order Number T184780540. 

Published in summary form only. 

In Research laboratories annual report 1982. 


41108 (IAE—3746/14) 40 kV, 300 kA pressurised three- 
electrode spark gap. Zemskov, A.I.; Mokeev, A.N.; Prut, 
V.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1983. 
Tp. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84702220. 

A controlled pressurized three-electrode spark gap is de- 
scribed which is intended for the module current commutation of a 
capacitor with operating voltage of 40 kV, power capacity of 20 
kJ, current amplitude in the first half-period of 320 kA. The spark 
gap inductance is 25 nG, service life is approximately 10* actu- 
ations. At the dielectric strength margin of 1.8 to delay in actuation 
is 15 ns, actuation time straggling is +- 3 ns. The results obtained 
permit to hope that the given spark gap will reliably operate in fast 
capacitors at energies from 100 kJ up to several MJ. 


41109 (JINR—R-10-83-527) Sector scanning by 
coupled device matrix. Komov, G.M.; Soroko, L.M. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1983. 8p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE84702690. 

The algortihm and WALSH program of sector scanning 
based on sequency ordered WALSH functions are described. The 
WALSH program has been simulated on computer for test objects 
as straight line tracks with gaps. The images of the straight line 
tracks emerged from the common apex are formed on light sensi- 
tive charge-coupled devices (CCD). It is shown that the implemen- 
tation of the algorithm of sector scanning is in the limits of read-out 
stage of data CCD-matrix and that the signal-to-noise ratio equal to 
1:15 in the initial image is enhanced up to 1:1. 


41110 (JINR—R-13-83-473) Mini-computer controlled 
measuring electronics and software package for crystal dif- 
fraction spectrometer. Karrash, G.; Shchornak, G.; Baudish, 
R.; Dunin, V.B.; Muziol’, G.; Myuller, G.; Nevskaya, N.A.; 
Shul’tse, V. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Dept. of New Acceleration Methods). 1983. 9p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A01. Order 
Number DE84702372. 

For experiments on the analysis of the ion charge spectrum 
in electron-ion rings of the electron-ring accelerator of the Division 
of New Acceleration Methods (JINR), based on the measurement 
of the characteristic X-ray radiation of ions, a crystal diffraction 
spectrometer has been developed. The spectrometric electronics is 
described, which allows to registrate the time momentum when the 
X-ray occurs, to analyze the amplitude spectrum and to select the 
veflex order, in which the measurement is provided. The structure 
of a software package for the automatical spectrometer control on- 
line with a mini-computer is described. 
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41111 (LA-UR—84-2345) Microshell-tipped optical fibers 
as sensors of high-pressure pulses in adverse environments. 
Benjamin, R.F.; Mayer, F.J.; Maynard, R.L. (Los Alamos 
National Lab., NM (USA); KMS Fusion, Inc., Ann Arbor, 
MI (USA)). 1984. Contract W-7405-ENG-36. 14p. (CONF- 
840872—12). NTIS, PC A02/MF AO1; 1; GPO Dep. Order 
Number DE84015520. 

From SPIE annual technical symposium; San Diego, CA, 
USA (19 Aug 1984). 

Portions are illegible in microfiche products. 

We have developed and used an optical-fiber sensor for de- 
tecting the arrival of strong pressure pulses. The sensor consists of 
an optical fiber, tipped with a gas-filled microballoon. They have 
been used successfully in adverse environments including explo- 
sives, ballistics and electromagnetic pulses (EMP). The sensor pro- 
duces a bright optical pulse caused by the rapid shock-heating of a 
gas, typically argon or xenon, which is confined in the spherical 
glass or plastic microballoon. The light pulse is transmitted via the 
optical fiber to a photo detector, usually a streak camera or photo- 
multiplier tube. The microballoon optical sensor (called an optical 
pin by analogy to standard electrical pins), was originally devel- 
oped for diagnosing an explosive, pulsed-power generator. Optical 
pins are required due to the EMP. The optical pins are economical 
arrival-time indicators because many channels can be recorded by 
one streak camera. The generator tests and related experiments, in- 
volving projectile velocities and detonation velocities of several kil- 
ometers per/sec have demonstrated the usefulness of the sensors in 
explosives and ballistics applications. We have also measured the 
sensitivity of the optical pins to slowly-moving projectiles and 
found that a 200 m/sec projectile impacting the microballoon 
sensor produces a flash having a risetime less than 100 ns and a 
pulse duration (FWHM) of less than 300 ns. The technical and cost 
advantages of this optical pin make it potentially useful for many 
electromagnetic, explosive, and ballistics applications. 


41112 (LBL—17695) Positively charged acceptors with 
(1s) and (1s)* configurations. Haller, E.E.; McMurray, R.E. 
Jr.; Haegel, N.M.; Falicov, L.M. (Lawrence Berkeley Lab., 
CA (USA)). Jun 1984. Contract AC03-76SF00098. 6p. 
(CONF-840879—4). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
Order Number DE84015747. 

From 17. international conference on the physics of semicon- 
ductors; San Francisco, CA, USA (6 Aug 1984). 

Portions are illegible in microfiche products. 

We show that multiple acceptors in Ge can readily bind an 
extra hole. Experimental values for the binding energies of the 
extra hole for the multiple acceptors Be, Mg, Zn, Hg, and Cu in 
Ge are compared to model calculations. One such center (Zn* ) has 
been used for the first time as a long-wavelength (A < 500 um) 
photoconductor at T=1.2°K. Using the Zn* photoconductor in 
high-resolution spectroscopy, we have discovered that the linear 
absorption coefficients for shallow acceptor and donor transitions 
are substantially larger than previously reported, making possible 
absorption spectroscopy of lightly doped (< 10?* cm™~*) samples. 


41113 (NITAR—22(587)) On-line system for measuring 
powder X-ray patterns. Butvin, V.K.; Baranov, A.Yu.; Go- 
lushko, V.V.; Kapshukov, II. (Nauchno-Issledovatel’skij 
Inst. Atomnykh Reaktorov, Dimitrovgrad (USSR)). 1983. 
14p. (In Russian). NTIS (US Sales Only), PC A02/MF A0O1. 
Order Number DE84702381. 

The PICAR on-line system for measuring and mathematical 
processing of powder X-ray patterns obtained by photographic 
method is described. The data input device which permits to per- 
form measurements with an error less than 0.01 mm is realized on 
the base of the IZA-2 horizontal comparator in which raster linear 
translation sensor is built-in. Mathematical processing of measure- 
ment results is performed by means of the ELECTRONICA D3-28 
micro-computer incorporated into the system. The software devel- 
oped permits to calculate Bragg angles, interplane distances and 
various functions of these arguments as well as to calculate crystal 
lattice parameters by the least square fit method. Putting the 
PICAR complex into coperation allowed one to increase the acur- 
acy and confidence of the obtained X-ray radiographic data, im- 
proved X-ray phase-transformation analysis expressness. The use of 
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the system reduced 8-10 times the time for measuring and calculat- 
ing X-ray patterns as compared with that for the manual method. 


41114 (NIM—2040) Solid-state constant-current power 
unit for the magnetic analyser of the MS702R mass - 
eter. Pearton, D.C.G.; Hulse, N.D. (National Inst. for Met- 
allurgy, Johannesburg (South Africa)). 22 Feb 1980. 20p. 
NTIS (US Sales Only), PC A02/MF A01. Order Number 
DE84702145. 

A description is given of a solid-state unit that was devel- 
oped to supply a constant current to a magnetic analyser. The 
original unit had failed to give a current that had an operating sta- 
bility within the manufacturer's specifications. Tests showed that 
the unit developed performed extremely well, the average variation 
of current being ten times less than that specified. 


41115 (PB—84-169218) National Physical Laboratory 
Division of Quantum Metrology annual report, 1982. (Nation- 
al Physical Lab., Teddington (UK). Div. of Quantum Me- 
trology). 1982. 27p. NTIS, PC E04/MF E04. 

See also PB83-212407. 

This report focuses on the activity of the Division of Quan- 
tum Metrology. Fundamental studies are presented in temperature 
measurement, thermal conductivity, light and optical-radiation 
standards, environmental standards, and innovative metrology. Also 
presented are selected topics from the Division's program; the triple 
point of gallium, 29.7737C, thermal conductivity standards in 
energy conservation, ultraviolet and vacuum-ultraviolet radiometry, 
and the measurement of the upper atmosphere. (Copyright (c) 
Crown Copyright 1984.) 


41116 (SAND—84-0389C) Time-resolved spectroscopy of 
evanescent-wave excited fluorescence. Dodson, B.W. (Sandia 
National Labs., Albuquerque, NM (USA)). Aug 1984. Con- 
tract AC04-76DP00789. Sp. (CONF-840872—2). NTIS, PC 
A02/MF A01; GPO Dep. Order Number DE84015213. 

From SPIE annual technical symposium; San Diego, CA, 
USA (19 Aug 1984). 

An experimental proof of principle system for making time- 
resolved spectrographic measurements of laser-induced fluorescence 
in organics undergoing shock wave loading has been developed. 
The source of excitation is a flashlamp-pump dye laser and the de- 
tector is a 0.2m spectrograph coupled to an Imacon 500 streak 
camera. The sample, in liquid solution, is excited in an evanescent- 
wave geometry, which results in only a very thin (approximately 
1000A) layer of sample being excited. Excitation of such a thin 
layer is required to obtain high time resolution in samples undergo- 
ing shock wave loading, which is the intended application for this 
technique. Optical time resolution of 100 psec has been achieved, 
and shorter time scales appear within easy reach. 


41117 (SAND—84-0994) High-data-rate wide-angle un- 
derwater acoustic telemetry system. Ryerson, D.E.; Hauser, 
G.C. (Sandia National Labs., Albuquerque, NM (USA)). Jul 
1984. Contract AC04-76DP00789. 57p. NTIS, PC A04/MF 
A0l1; 1; GPO Dep. Order Number DE84015696. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A high-data-rate wide-angle underwater acoustic telemetry 
system has been developed for the National Oceanic and Atmos- 
pheric Administration Data Buoy Center. The system is used to 
transmit data from subsurface ocean instrumentation to unattended 
ocean data buoys. The data are transmitted from the buoys to shore 
via the GOES satellites. This report describes the system, the 
design decisions behind it, and the results of a trial installation in 
the Gulf of Mexico. 


41118 (UCID—20132) Modeling of Fabry-Perot collec- 
tion optics. Frank, A.M. (Lawrence Livermore National 
Lab., CA (USA)). 16 Jul 1984. Contract W-7405-ENG-48. 
25p. NTIS, PC A02; 3; GPO Dep. Order Number 
DE84016415. 
Paper copy only, copy does not permit microfiche produc- 
tion. Original copy available until stock is exhausted. 
¢ purpose of these calculations was to determine whether 
the collection optics of the Fabry-Perot velocimeter could be im- 
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proved by conversion to a relay system. In this study the optical 
design code ACCOSS was used to model both the current system 
and a relay. The ACCOSS printouts are given. Spot diagrams of 
1000 rays each were computed from four locations for each of the 
two configurations. These include source points on axis and 150 ym 
off axis for the system both in focus and with the object advanced 
40 mm towards the objective. The back focus (BF) of both systems 
is optimized by the program for best paraxial focus. The distance 
was then fixed for the 40 mm defocused case. 


41119 (UCRL—90496) Means of extending streak 
camera recording into the important 1300 to 1600 nm wave- 
length regime: parametric frequency upconversion. Lowry, 
M.E.; Rotter, M.D.; Jander, D.R. (Lawrence Livermore 
National Lab., CA (USA)). Jul 1984. Contract W-7405- 
ENG-48. 8p. (CONF-840872—16). NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84015666. 

From SPIE annual technical symposium; San Diego, CA, 
USA (19 Aug 1984). 

We present preliminary data demonstrating the feasibility of 
coupling an optical parametric frequency upconverter to a streak 
camera, thereby realizing a hybrid recording system that can sensi- 
tively record very fast (~ 10 ps) single-shot infrared events. The 
data presented in this paper represent experimental work in the up- 
conversion of 845-nm light. This wavelength was chosen for experi- 
mental convenience to expedite our proof of principle demonstra- 
tion. Our results give an estimated upconversion quantum efficiency 
of about 25%. We also discuss details of our future experiments in 
upconversion/streak camera recording at 1300 nm. 


41120 (UCRL—90547) Fore-optics systems designed for 
electronic streak cameras using fiber optics. Reedy, R.P. 
(Lawrence Livermore National Lab., CA (USA)). Jul 1984. 
Contract W-7405-ENG-48. 8p. (CONF-840872—5). NTIS, 
PC A02/MF AOl1; 1; GPO Dep. Order Number 
DE84014525. 

From SPIE annual technical symposium; San Diego, CA, 
USA (19 Aug 1984). 

Portions are illegible in microfiche products. 

We describe the general principles that should be considered 
in designing a fore-optics system to image signals from optical 
fibers onto the photocathode of a streak tube. Important design 
considerations of these systems include lens design (resolution, mag- 
nification, relative aperture, field size, and transmission), use of sup- 
plementary field lenses, and the configuration of the fiber arrays. 
We also discuss provisions made in these systems to evaluate all 
channels of the complete fiber system and to align the fiber-array 
images on the photocathode. Typical applications of these fore- 
optics systems include simultaneous filtering of multiple channels of 
optical signals, reducing the size of the image, or using a streak 
camera that has a curved front window. 


41121 (UCRL—90692) Time-resolved tomographic images 
of a relativistic electron beam. Koehler, H.A.; Jacoby, B.A.; 
Nelson, M. (Lawrence Livermore National Lab., CA 
(USA); EG and G, Inc., Goleta, CA (USA)). Jul 1984. Con- 
tract W-7405-ENG-48. 9p. (CONF-840872—10). NTIS, PC 
A02/MF A01; GPO Dep. Order Number DE84015021. 

From SPIE annual technical symposium; San Diego, CA, 
USA (19 Aug 1984). 

We obtained a sequential series of time-resolved tomographic 
two-dimensional images of a 4.5-MeV, 6-kA, 30-ns electron beam. 
Three linear fiber-optic arrays of 30 or 60 fibers each were posi- 
tioned around the beam axis at 0°, 61°, and 117°. The beam interact- 
ing with nitrogen at 20 Torr emitted light that was focused onto 
the fiber arrays and transmitted to a streak camera where the data 
were recorded on film. The film was digitized, and two-dimensional 
images were reconstructed using the maximum-entropy tomograph- 
ic technique. These images were then combined to produce an 
ultra-high-speed movie of the electron-beam pulse. 


41122 (ZJE—261) Microcomputer-controlled flow meter 
used on a water loop. Haniger, L. (Skoda, Plzen (Czechoslo- 
vakia). Zavod Vystavba Jadernych Elektraren). 1982. 11p. 


NTIS (US Sales Only), PC A02/MF A01. Order Number 
DE84703082. 
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The report describes a microcomputer-controlled instrument 
intended for operational measurement on an experimental water 
loop. On the basis of pressure and temperature input signals the in- 
strument calculates the specific weight, and for ten operator-select- 
able measuring channels it calculates the mass flow G(kp/s), or the 
voluminal flow Q(m*/h). On pressing the appropriate push-buttons 
the built-in display indicates the values of pressure (p) and tempera- 
ture (t), as well as the values of specific weight y calculated there- 
from. For ten individually selectable channels the instrument dis- 
plays either the values of the pressure differences of the measuring 
throttling elements (V Apsub(i)), or the values of Gsub(i) or Qsub(i) 
as obtained by calculation. In addition, on pressing the =-push- 
button it summarizes the values of Gsub(i) and Qsub(i) for the se- 
lected channels. The device is controlled by an 8085 microproces- 
sor, the analog unit MP 6812 being used as the A/D convertor. 
The instrument algorithm indicates some possible errors which may 
concern faults of input signals or mistakes in calculation. 


41123 Evaluation of Hamamatsu R1635 photomultiplier. 
Lo, C.C.; Leskovar, B. (Lawrence Berkeley Laboratory, 
University of California, Berkeley, California 94720). Review 
of Scientific Instruments; 55: No. 7, 1100-1103(Jul 1984). 
Characteristics of the Hamamatsu R1635 10-mm-diam photo- 
multiplier have been measured. Some typical photomultiplier char- 
acteristics: such as gain, dark current, transit, and rise times: are 
compared with data provided by the manufacturer. Photomultiplier 
characteristics, generally not available from the manufacturer, such 
as the single photoelectron time spread and pulse response for full 
photocathode illumination were measured and are discussed. 


41124 High-performance coaxial EPR cavity for investi- 
gations at elevated temperatures and pressures. Goldberg, 
I.B.; McKinney, T.M. (Rockwell International Science 
Center, Thousand Oaks, California 91360). Review of Scien- 
tific Instruments; 55: No. 7, 1104-1110(Jul 1984). 

A microwave cavity suitable for heating a sample to tem- 
peratures above 800 °C within 15 s at gas pressures above 17.5 
MPa is reported. The cavity is coaxial and operates in the TEou 
mode at frequencies between 9 and 10 GHz. The heating element is 
constructed of nickel—chromium (i.e., Chromel) wire. It consists of 
two concentric helices wound in opposite senses (directions) and 
connected in series so as to minimize the magnetic field generated 
by the heater current. The heater is potted in magnesium oxide— 
phosphate ceramic and placed inside of a cylinder made from 50- 
pm copper foil which provides uniform temperature distribution 
and shields the heater from the microwave field. This assembly 
then serves as the heating element and the coaxial conductor of the 
cavity. The diameter of the coaxial heater assembly is approximate- 
ly 7 mm. The sample is confined by a cylindrical quartz cuvette 
which surrounds the coaxial conductor. Sample thicknesses of 0.2 
to 1.0 mm can be used. Heating from room temperature to 800 °C 
requires between 15 and 20 s. Operating pressures up to 17 MPa 
have been used, although the structural design limit of the brass or 
beryllium copper walls is greater than 22 MPa. Modulation coils 
are placed in recessed areas of the cavity walls and covered with a 
thin layer of copper. Cooling water flows through channels cut into 
the walls to maintain constant microwave parameters. Q factors of 
8000 —12 000 can be obtained depending on the sample. 


41125 Densimetry in compressed fluids by combining hy- 
drostatic weighing and magnetic levitation. Masui, R.; 
Haynes, W.M.; Chang, R.F.; Davis, H.A.; Sengers, 
J.M.H.L. (Thermophysics Division, National Bureau of 
Standards, Washington, D.C. 20234). Review of Scientific In- 
struments; 55: No. 7, 1132-1142(Jul 1984). 

A magnetic suspension densimeter is described that has been 
built for measuring the density of compressed liquids at pressures 
up to 15 MPa in the temperature range 20°—200°C with an uncer- 
tainty of 0.1%. The densimeter combines the principle of magnetic 
levitation of a buoy with that of liquid density determination by hy- 
drostatic weighing. To accomplish this, the support coil is suspend- 
ed from an electronic balance, and the balance readings are record- 
ed (1) with the buoy at rest, and (2) with the buoy in magnetic sus- 
pension. Details are given of the construction of the cell, coil, 
buoy, and thermostat. The procedure is described by which cell 
and buoy are aligned so that the suspended buoy does not touch 
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the cell wall. Test data on the densities of seven different liquids 
were obtained at room temperature. They agree with reliable litera- 
ture values to within 0.1%. In a separate experiment, the bulk ther- 
mal expansion coefficient of the buoy material was determined. 
This experiment and its results are also given here. 


41126 High-temperature specimen holder for use with the 
PHI model 2100 specimen introduction/reaction chamber. 
White, C.L.; Dimas, R.; Losch, W. (Metals and Ceramics 
Division, Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee 37831). alee of Scientific Instruments; 55: No. 7, 
1171-1172@ul 1984). 

A high-temperature specimen holder for use with a commer- 
cially available rapid specimen introduction device on an Auger 
electron spectroscopy system is described. Necessary (nondestruc- 
tive) modifications to the specimen carousel are also included. Use 
of the specimen holder allows rapid transfer of specimens for in situ 
heating to approximately 1000° C during Auger analysis, while re- 
taining conventional capabilities of the commercial system for ambi- 
ent temperature analysis. 


41127 Induction voidmeter. Anderson, T.T.; Roop, C.J.; 
Schmidt, K.J.; Brewer, J. (to Dept. of Energy). US Patent 
Application 6-564, 129. 21 Dec 1983. 12p. Contract W-31- 
109-ENG-38. 

Portions are illegible in microfiche products. 

An induction voidmeter for detecting voids in a conductive 
fluid may comprise: a four arm bridge circuit having two adjustable 
circuit elements connected as opposite arms of said bridge, an input 
branch, and an output branch; two induction coils, bifilarly wound 
together, connected as the remaining two opposing arms of said 
bridge circuit and positioned such that the conductive fluid passes 
through said coils; means for applying an AC excitation signal to 
said input branch; and means for detecting the output signal gener- 
ated in response to said excitation signal across said output branch. 
The induction coils may be located outside or inside a non-magnet- 
ic pipe containing the conductive fluid. 


41128 Field emission chemical sensor. Panitz, J.A. (to 
Dept. of Energy). US Patent Application 6-554,415. 22 Nov 
1983. 37p. Contract AC04-76DP00789. 

Portions are illegible in microfiche products. 

A field emission chemical sensor for specific detection of a 
chemical entity in a sample includes a closed chamber enclosing 
two field emission electrode sets, each field emission electrode set 
comprising (a) an electron emitter electrode from which field emis- 
sion electrons can be emitted when an effective voltage is connect- 
ed to the electrode set; and (b) a collector electrode which will 
capture said electrons emitted from said emitter electrode. One of 
the electrode sets is passive to the chemical entity and the other is 
active thereto and has an active emitter electrode which will bind 
the chemical entity when contacted therewith. 


41129 Acoustic emission linear pulse holography. Collins, 
H.D.; Busse, L.J.; Lemon, D.K. (to Dept. of Energy). US 
Patent Application 6-545,426. 25 Oct 1983. 23p. Contract 
AC06-76RL01830. 

This device relates to the concept of and means for perform- 
ing Acoustic Emission Linear Pulse Holography, which combines 
the advantages of linear holographic imaging and Acoustic Emis- 
sion into a single non-destructive inspection system. This unique 
system produces a chronological, linear holographic image of a 
flaw by utilizing the acoustic energy emitted during crack growth. 
The innovation is the concept of utilizing the crack-generated 
acoustic emission energy to generate a chronological series of 
images of a growing crack by applying linear, pulse holographic 
processing to the acoustic emission data. The process is implement- 
ed by placing on a structure an array of piezoelectric sensors (typi- 
cally 16 or 32 of them) near the defect location. A reference sensor 
is placed between the defect and the array. 


pin apparatus for measuring the arrival 
ny Rig of shock waves and particles. Benjamin, 
of Energy). US Patent Application 6-542,958. 

1983. ‘ip. Contract W-7405-ENG-36. 
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An apparatus for the detection of the arrival and for the de- 
termination of the velocity of disturbances such as shock-wave 
fronts and/or projectiles. Optical pins using fluid-filled microbal- 
loons as the light source and an optical fiber as a link to a photode- 
tector have been used to investigate shock-waves and projectiles. A 
microballoon filled with a noble gas is affixed to one end of a fiber- 
optic cable, and the other end of the cable is attached to a high- 
speed streak camera. As the shock-front or projectile compresses 
the microballoon, the gas inside is heated and compressed produc- 
ing a bright flash of light. The flash of light is transmitted via the 
optic cable to the streak camera where it is recorded. One image- 
converter streak camera is capable of recording information from 
more than 100 microballoon-cable combinations simultaneously. 


4404 Well Logging Instrumentation 


REFER ALSO TO CITATION(S) 39582, 39675, 40850 


45 EXPLOSIONS AND EXPLOSIVES 
4501 Chemical 
REFER ALSO TO CITATION(S) 39565, 41136 


41131 (MLM—3168(OP)) Metallography of Fe/KC10, 
powders. Kelly, M.D.; Gustin, C.S.; Varga, K. (Monsanto 
Research Corp., Miamisburg, OH (USA). Mound; Sandia 
National Labs., Albuquerque, NM (USA)). 1984. Contract 
AC04-76DP00053. 9p. (CONF-840766—4). NTIS, PC A02; 
3; GPO Dep. Order Number DE84015245. 

From 17. annual convention of the International Metallogra- 
phic Society; Philadelphia, PA, USA (15 Jul 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. 


Fe and KC10, powders are blended together and pressed to 
form heat pellets. Pellet uniformity is required to ensure consistent 
and continuous reaction and is necessary to conduct physical meas- 
urements such as thermal conductivity and thermal diffusivity. Uni- 
formity of density and composition was determined by metallogra- 
phic and image analysis. The techniques of sample preparation and 
sectioning the parts while retaining both phases resulted in data 
which have been evaluated. 


41132 (MLM—3169(OP)) Metallography of Kovar/ 
glass/thermite interfaces. Kelly, M.D.; Cramer, J.J.; Abney, 
L.D. (Monsanto Research Corp., Miamisburg, OH (USA). 
Mound). Jul 1984. Contract AC04-76DP00053. 7p. (CONF- 
840766—3). NTIS, PC A02/MF AOI; 1; GPO Dep. Order 
Number DE84015247. 

From 17. annual convention of the International Metallogra- 
phic Society; Philadelphia, PA, USA (15 Jul 1984). 

Portions are illegible in microfiche products. 

Kovar pins are used to form electrical feedthroughs in ther- 
mite composites. The pins are electrically insulated from the ther- 
mite by a glass coating that bonds the pins to the thermite during 
processing. Metallography of the glass Kovar interface and the 
glass thermite interface shows good interfacial contact free of voids 
and cracks. 


4502 Nuclear 


REFER ALSO TO CITATION(S) 40275, 41184, 41251 


41133 (AD-P—003256/5) Summary of the psychological 
effects of tactical nuclear warfare. Sessions, G.R. (Air Force 


Academy, CO (USA)). Apr 1984. 5p. NTIS, PC A02/MF 
AOl. 


This article is from ‘Proceedings of the Symposium: Psy- 
chology in the Department of Defense (9th) Held at Colorado 
Springs, Colorado on 18-20 April 1984’, AD-A141043, p100-104. 

The psychological component of the response of combat 
troops to tactical nuclear warfare is a troublesome variable which 
plagues military planners and commanders responsible for the prep- 
aration of the armed forces for the eventuality that nuclear weap- 
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ons might one day be used in armed conflict. The devastating phys- 
ical effects of nuclear weapons have been extensively documented 
and the biological response of animals and humans to radiation has 
also been well studied, but very little is known concerning the 
probable effects of experiencing a nuclear attack, upon the emotion- 
al stability, morale, and motivation of soldiers to perform their as- 
signed duties. The literature addressing this topic has been re- 
viewed and evaluated as part of the Defense Nuclear Agency’s In- 
termediate Dose Program. A summary of the report resulting from 
this effort is presented herein. The full literature review and accom- 
panying bibliography are available from the author upon request. 


41134 (EGG—10282-2046) Populations of small mammals 
inhabiting sites 22 to 32 years after nuclear events. O'Farrell, 
T.P. (EG and G, Inc., Las Vegas, NV (USA)). 1984. Con- 
tract AC08-83NV10282. 20p. (CONF-840770—1). NTIS, 
PC AO2/MF AOl; 1; GPO Dep. Order Number 
DE84014652. 

From Joint international meeting of the Australian and the 
American Society of Mammalogists; Sydney, Australia (9 Jul 1984). 

Portions are illegible in microfiche products. 

Objectives were to: (1) gather information to test whether 
nuclear events had long-term impacts on populations of indigenous 
mammals, (2) determine the exposure dose to small mammals living 
proximate to ground zeros (GZ) and in other contaminated areas, 
(3) document residency patterns of small mammals inhabiting vari- 
ous radioactivity levels so that adequate tissue samples could be ob- 
tained for radioanalyses from animals resident to the area, and (4) 
examine transfer coefficients from soils and food items to mammali- 
an tissues. These tasks were undertaken to provide comparative in- 
formation in two types of nuclear event sites: (1) atmospheric nu- 
clear event sites subjected initially to intense ionizing and thermal 
radiation, blast damage, and to chronic exposure to low-level radio- 
activity; and (2) a cratering experiment in which a deep overburden 
containing radioactivity was deposited, along with ground motion 
and some blast damage but no intense thermal and ionizing radi- 
ation. Changes in species composition and relative abundance 
appear to be most clearly related to the alterations in vegetative 
structure and function. Little information was gathered to suggest 
that residual levels of ionizing radiation were casually linked to 
mammalian succession. No population information indicated effects 
that might be related to chronic radiation insult from either external 
or internal sources. Based on the results of this study, one would 
predict that the same alterations in mammalian populations would 
have been observed at +22 to +32 years if the soils and vegetation 
had been similarly destroyed or damaged by thermal, mechanical, 
or physical means that did not involve nuclear devices. 10 refer- 
ences, 3 figures, 7 tables. 


41135 (UCRL—91325) Radiation field associated with 
Hiroshima and Nagasaki. Loewe, W.E. (Lawrence Liver- 
more National Lab., CA (USA)). Aug 1984. Contract W- 
7405-ENG-48. 8p. (CONF-840902—3). NTIS, PC A02/MF 
AO01; 1; GPO Dep. Order Number DE84015658. 

From 5. ASTM-Euratom symposium on reactor dosimetry; 
Geesthacht, F.R. Germany (24 Sep 1984). 

Portions are illegible in microfiche products. 

Accuracy of dosimetric estimates can determine the value of 
the atomic bomb survivor experience in establishing radiation risks. 
The status of a major revision of this dosimetry, initiated in 1980, is 
assessed. 3 references, 6 figures. 


41136 (USGS-OFR—81-1300) Effects of nuclear and con- 
ventional chemical explosions on vegetation. Cannon, H.L.; 
Strobell, M.E.; Bush, C.A.; Bowles, J.M. (Geological 
Survey, Reston, VA (USA)). 1981. 80p. US Geological 
Survey-Open File Services, Box 25425-Denver Federal 
Center, Denver, CO 80225. Order Number T184901189. 

The uptake of radionuclides and their effects on plant 
growth at the Nevada Test Site were studied. In addition to studies 
at the Nevada Test Site, observations were made of nuclear explo- 
sions in northern Nevada, in Mississippi, and of large dynamite ex- 
plosions at depth. The purpose of this report is to present a pictori- 
al record of the observed effects on plants made from 1962 to 1970 
above and around contained underground nuclear and chemical ex- 
plosions, atmospheric nuclear explosions, cratering nuclear explo- 
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sions, and partially contained nuclear explosions. Two basic studies 
are described. First, the physical and radiation effects of ae 
and released nuclear explosions were studied. Second, the 

physical effects of geophysical explosions of 245-4545 kg of “a 
mite exploded at depths of 14 to 150 m in various locations in Ari- 
zona were studied over a period of 4 years. The second study pro- 
vides a background against which the effects of nuclear explosions 


in Nevada and Mississippi can be evaluated. 57 references, 71 fig- 
ures. 


4503 Explosion Detection 


41137 (AD-A—140849/1) Shear wave generation of near 
surface spall. Final report Oct 82-Oct 83. Rinehart, E. (Air 
Force Weapons Lab., Kirtland AFB, NM (USA)). Mar 
1984. 41p. (AFWL-TR—83-108). NTIS, PC A03/MF AO01. 

Very near field data were obtained from several in situ, dy- 
namic material properties tests. The explosive driver of the tests 
was either a rectangular or circular explosive array placed on the 
surface and covered with an earthen berm. The tets were fired over 
several different types of alluvium. Following the initial compres- 
sion and partial rebound, acceleration wave forms show -1 g dwells 
followed by an impulsive rejoin. This was identified as spall. The 
spall appears to be caused by shear waves initiating from the finite 
edges of the explosive source. The shear waves tend to force the 
material, both under and beyond the explosive array, upward until 
the soil fails and falls with a -1 g acceleration. The alluvium be- 
neath the charge remains in compressive strain throughout the 
entire spall signature. Calculations verified this mechanism. The 
planar explosive array may be thought of as an approximation to a 
surface point source. This would suggest that shear waves are a 
viable mechanism for spall observed near surface burst experiments. 


50 ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


REFER ALSO TO CITATION(S) 41569 
5001 Basic Studies 
REFER ALSO TO CITATION(S) 40255, 41155, 41156 


41138 (AD-A—139619/1) Measurement of atmospheric 
transmission over long paths in the i spectral region. 
Interim scientific report 1 Oct 82-31 Dec 83. Oppenheim, 
U.P.; Lipson, S.G. (Technion-Israel Inst. of Tech., Haifa. 
Dept. of Physics). 29 Feb 1984. 9p. NTIS, PC A02/MF 
AOl. 

Instrumentation built for long path spectroradiometric meas- 
urement is described. Preliminary results for atmospheric transmis- 


sion over a 7 km path are reported. A comparison is made with 
LOWTRAN computations. 


41139 (EUR—8968-EN) Development of a basic statisti- 
cal weather model valid in Europe for design and energy cal- 
culations. Liem, S.H.; Paassen, A.H.C. van. (Commission of 
the European Communities, Luxembourg. Directorate-Gen- 
eral for Information, Market and Innovation). 1984. 42p. 
Commission of the European Communities, Luxembourg. 

The investigation concerns the development of a basic 
weather model that generates local short reference years of various 
locations, the parameter of which only depends on locally meas- 
ured daily values. This has been done by modifying some compo- 
nents in the synthetical weather model and by the use of mathemat- 
ical expressions rather than measured values. Local short reference 
years of The Netherlands, Belgium and Denmark has been generat- 
ed and these are tested by the energy calculation program BA4 and 
the domestic solar hot water system program BENCHMARK, has 
been used in the final report of contract ESF-010-80-NL (B). The 
test conditions are the same too. The results are comparable to the 
original version which generates short reference years based on the 
analysis of the real measured data. The results for design conditions 
can only be interpreted qualitatively. 


50 ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
5001 Basic Studies 


41140 ae Automated analysis of upper air 
soundings to specify precipitation type. Bocchieri, J.R.; 

Rigdon, G.G. (National Weather Service, Garden City, NY 
eae Eastern Region). Mar 1984. 23p. NTIS, PC A02/ 


See also PB84-174325. 

The vertical temperature and moisture structure of the at- 
mosphere, as obtained from the radiosonde observation (RAOB), is 
an important consideration for short-range forecasts of precipitation 
type. This computer program automatically analyzes a RAOB and 
computes a number of variables which have been found to be im- 
portant in discriminating between liquid, freezing, and frozer pre- 


41141 (PB—84-190941) Analytical Spatially-averaged 
Photochemical state urban ozone model. Doctoral 
thesis. Long, G.E. (National Center for Atmospheric Re- 
search, Boulder, CO (USA)). 1984. 212p. (NCAR/CT—80). 
NTIS, PC A10/MF A011. 

Sponsored in part by National Science Foundation, Wash- 
ington, DC. Prepared in cooperation with Texas Univ. at Austin. 

An Analytical Spatially-averaged Photochemical (ASP) air 
quality model is presented for predicting daytime time-dependent 
volume-averaged urban ozone concentrations. The ASP model is 
designed for screening air pollution control strategies, particularly 
in urban areas in developing countries where data, computer, and 
monetary constraints preclude using complex advection-diffusion- 
transformation airshed models. The ASP model is an analytical 
time-dependent box model featuring a simplified representative 
chemical reaction mechanism based on ethylene and propylene. 
Input to the ASP model consists of easily accessible emission and 
meteorological data. Hourly nitrogen oxides, hydrocarbons, and 
carbon monoxide emissions for both stationary and mobile sources 
as well as spatially-averaged meteorological data are required for 
each hour. Data from 11 summer days and one winter day are used 
to evaluate the performance of the ASP model. The ASP model 
predicts daytime ozone volume-averaged concentrations with a bias 
of only 7%. A sensitivity/uncertainty analysis is also performed. 
The ASP model is evaluated against the volume-integrated predic- 
tions from the Systems Application, Inc. Airshed model. The re- 
sults of comparing the ASP model with monitoring data and an 
Airshed model indicate that the ASP model provides an accurate 
assessment of daytime ozone patterns. 


41142 (PNL—5198) Mean maximum mixing heights for 
northern Asia for the winter of 1978. Davis, W.E.; Tucker, 
P.E. (Pacific Northwest Lab., Richland, WA (USA)). Aug 
1984. Contract AC06-76RL01830. 2ip. NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84015980. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Mean maximum mixing heights are used to compute the ver- 
tical extent of mixing of an air pollutant released in the surface 
boundary layer. A past study by Holzworth (1972) has examined 
mean maximum mixing heights in the United States. This study was 
confined to northeastern Asia and presents the results of computing 
maximum mixing heights over a single winter. Also included are 
mean layer-averaged wind Speeds for the same time period. Two 
regions of low maximum mixing heights and low mean wind speeds 
were noted. 3 ailinen, 9 tapes, 2. 


41143 Average value of correlated time series, with appli- 
cations in dendroclimatology and hydrometeorology. Wigley, 
T.M.L.; Briffa, K.R.; Jones, P.D. (Climatic Research Unit, 
University of East ia, Norwich,, NR4 7TJ, England). 
Journal of Applied Meteorology; 23: No. 2, 201-234(Feb 
1984). 

In a number of areas of applied climatology, time series are 
either averaged to enhance a common underlying signal or com- 
bined to produce area averages. How well, then, does the average 
of a finite number (N) of time series represent the population aver- 
age, and how well will a subset of series represent the N-series av- 
erage? We have answered these questions by deriving formulas for 
1) the correlation coefficient between the average of N time series 
and the average of n such series (where n is an arbitrary subset of 
N) and 2) the correlation between the N-series average and the 
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population. We refer to these mean correlations as the subsammple 
signal strength (SSS) and the expressed population signal (EPS). 
They may be expressed in terms of the mean interseries correlation 
coefficient r-barm as SSS = (R-bar/sub  n/,N)?roughly- 
equaln(1 +(N-1)r-bar)/N(1+(n+ 1)r-bar), EPS = (R-bar/sub N/ 
)?roughly-equalNr-bar/1+(N-1)r-bar. Similar formulas are given 
relating these mean correlations to the fractional common variance 
which arises as a parameter in analysis of variance. These results 
are applied to determine the increased uncertainty in a tree-ring 
chronology which results when the number of cores used to 
produce the chronology is reduced. Such uncertainty will accrue to 
any climate reconstruction equation that is calibrated using the 
most recent part of the chronology. The method presented can be 
used to define the useful length of tree-ring chronologies for cli- 
mate reconstruction work. 
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REFER ALSO TO CITATION(S) 39279, 39280, 39281, 39282, 39387, 39469, 
39570, 39571, 39572, 40275, 40686, 41190, 41223, 41509, 41519, 41521, 41524, 
41537, 41569 


41144 (ANL/EES-TM—253) Outline of a new emissions 
model for military and civilian aircraft facilities. Rote, D.M. 
(Argonne National Lab., IL (USA)). Jan 1984. Contract W- 
31-109-ENG-38. 60p. NTIS, PC A04/MF AOl1; 1; GPO 
Dep. Order Number DE84016455. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The proposed computational version of the Airport Vicinity 
and Air Pollution (AVAP) model and the Air Quality Assessment 
Model (AQAM) is intended to meet the need for computer models 
usable by a wider community of users on small, modern minicom- 
puters. This new computational system is discussed in Sec. 9 of 
Volume III of the Federal Aviation Administration report series 
entitled Impact of Aircraft Emissions on Air Quality in the Vicinity 
of Airports. The present report is, in effect, an appendix to that dis- 
cussion and contains a detailed series of computer program flow- 
charts. These figures show the overall structure of the system as 
well as the detailed structure of the most important components of 
the emissions portion of the system. For the most part, these por- 
tions are applicable to both civilian and military facilities. The few 
exceptions requiring special treatment are indicated. The dispersion 
portion of the system, which is envisioned as being common to 
both the civilian and military versions of the system, has not yet 
been designed. This report also contains detailed descriptions of the 
structures and contents of the major data files used to store input 
and output data and to transfer data between the independently 
executable computer codes that make up the entire system. An ex- 
ample of a possible interactive data-file program designed to simpli- 
fy the task of compiling and editing the various data files is also 
presented. 12 figures, 20 tables. 


41145 (CONF-8405213—1) Portable instrument for the 
detection and identification of air pollutants. Stetter, J.R.; 
Zaromb, S.; Penrose, W.R.; Otagawa, T.; Sinclair, J.; Stull, 
J. (Argonne National Lab., IL (USA); Coast Guard, Wash- 
ington, DC (USA)). 1984. Contract W-31-109-ENG-38. 9p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. Order Number 
DE84014767. 

From 4. annual national symposium on recent advances in 
the measurement of pollutants; Raleigh, NC, USA (8 May 1984). 

Portions are illegible in microfiche products. 

The recently completed instrument comprises four electro- 
chemical sensors that respond to toxic gases and two heated noble- 
metal filaments that cause many compounds to be partially pyro- 
lyzed or oxidized in air. The sensors can be rapidly switched to one 
of several operating modes providing 16 independant data channels. 
The instrument fits into a camera case, weighs 15 pounds, and can 
operate for at least 4 hours on self-contained rechargeable batteries. 
When monitoring the presence of any unknown contaminant, the 
sensor array is connected to the sampling probe and signals the 
presence of a possibly hazardous species. A sample is then collect- 
ed, passed through the sensor array and the relative magnitudes of 
the response signals provide the information needed to identify the 
sample. 7 references, 4 figures, 1 table. (MF) 
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41146 (DOE/ER/60058—1-Draft) Estimation of the po- 
tential and probable source regions for acid precipitation. 
Final report. Samson, P.J.; Fernau, M.E.; Halpert, M.S.; 
Kahl, J.D.; Keeler, GJ. (Michigan Univ., Ann Arbor 
(USA). Dept. of Atmospheric and Oceanic Science). Jul 
1984. Contract AC02-82ER60058. 92p. NTIS, PC A05/MF 
A01; 1; GPO Dep. Order Number DE84015119. 

Portions are illegible in microfiche products. 

Concentrations of ionic species collected in the Multistate 
Atmospheric Power Production Study (MAP3S) have been diag- 
nosed to ascertain whether a relationship exists between the con- 
centrations of sulfate and nitrate in precipitation and the magnitude 
of estimated upwind emissions of sulfur dioxide and nitrogen 
oxides, respectively. It was found that, even when segregated by 
season, the data fail to exhibit any well-defined relationship be- 
tween emissions and resultant concentrations. Additionally, no sig- 
nificant correlation could be discerned between sulfate concentra- 
tions in precipitation and the inverse of estimated upwind wind 
speed. A regional-scale sulfur transport and deposition model was 
employed to estimate source-receptor relationships for sulfur com- 
pounds at each of the MAP3S receptors for each of three years, 
1979 to 1981. These calculations illustrate that the range of varia- 
tion in many specific source-receptor relationships may be as large 
as the absolute value of the source-receptor relationship itself. 42 
references, 44 figures, 9 tables. 


41147 (DOE/NBB—0062) Computer implementation of a 
globally averaged model of the world carbon cycle. Emanuel, 
W.R.; Killough, G.G.; Post, W.M.; Shugart, H.H.; Steven- 
son, M.P. (Oak Ridge National Lab., TN (USA); Science 
Applications, Inc., Oak Ridge, TN (USA)). Jul 1984. Con- 
tract AC05-840R21400. 88p. NTIS, PC A05/MF AOI; 1; 
GPO Dep. Order Number DE84015353. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A model of the global carbon cycle and its computer imple- 
mentation are described. Three major components of the cycle - the 
atmosphere, oceans, and terrestrial ecosystems - are represented. 
The dynamics of total carbon (i.e., mass of '7C plus °C and *C), 
and the two less abundant isotopes, '*C and ‘C, are treated. The 
model equations are derived from a compartment diagram of the 
cycle by expressing mass balance for each compartment as a first- 
order differential equation. The atmosphere is represented by a 
single compartment and the oceans by 19 globally averaged layers 
with depth. Carbon in terrestrial ecosystems is divided among five 
compartments. The model simulates phenomena on time scales from 
several years to several centuries. Carbon dioxide released to the 
atmosphere by fossil fuel combustion and ™*C produced naturally in 
the atmosphere or by nuclear weapons tests are incorporated as ex- 
ogenous inputs. Forest clearing results in a direct transfer of carbon 
to the atmosphere from tree compartments as well as a transfer to 
detritus/decomposers. The relative magnitudes of fluxes from the 
atmosphere to trees and ground vegetation are altered as a result of 
land-use change. The model is implemented in FORTRAN. Read- 
ily available routines are used for standard numerical procedures. 
The model does not access exogenous data sets; parameter values 
and control variables are set in data initialization statements. Tabu- 
lated results are provided as printed output. 41 references, 2 figures, 
18 tables. 


41148 (EUR—8478) Influence of the turbulence typing 
scheme upon the cumulative frequency distributions of the 
calculated relative concentrations for different averaging 
times. Kretzschmar, J.G.; Mertens, I.; De Baere, G.; Van- 
dervee, J. (Commission of the European Communities, Lux- 
embourg). 1983. 112p. NTIS (US Sales Only), PC A06/MF 
A01. Order Number DE84702668. 

Hourly meteorological and synoptic observations for three 
consecutive years (1977-1978-1979) in and around Mol have been 
compiled as input for bi-Gaussian dispersion models. This informa- 
tion has been used to determine hourly stability classes in 10 widely 
used diffusion typing schemes. Systematic correlations between dif- 
ferent systems were seldom. Twelve different combinations of dif- 
fusion typing scheme-dispersion parameters have been used for cal- 
culating cumulative frequency distributions of 1 h, 8 h, 16 h, 3d 
and 26 d-average ground-level concentrations in receptors respec- 
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tively at 500 m, 1 km, 2 km, 4 km and 8 km from a continuous 
ground-level release and an elevated release at 100 m height. Major 
differences were noted as well in the extreme values, the higher 
percentiles, as in the yearly average levels. These differences are 
almost entirely due to the differences in the numerical values (as a 
function of distance) of the various sets of dispersion parameters ac- 
tually in use for impact assessment studies. Dispersion parameter 
sets giving the lowest normalized ground-level concentration values 
for ground-level releases give the highest results for elevated re- 
leases and vice versa. Although it is clear that the applicability of a 
given set of dispersion parameters is restricted due to the specific 
conditions under which the given set was derived (theoretically, ex- 
perimentally and/or empirically), it must be emphasized that sys- 
tematic experimental work to validate certain assumptions is 
needed. 


41149 (JINR—18-83-445) Investigation of changes in 
radon concentration of epicentral zone soil air. Tret’yakova, 
S.P.; Dzholos, L.V.; Nersesov, I.L.; Vojtov, G.I; Pavlov, 
V.D. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Reactions). 1983. 6p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702695. 

Using the track detector method a possibility was studied to 
detect anomalous changes in radon concentration in soil. The inves- 
tigations were performed in the region of Talas-Fergan cleft during 
1980-1982 in order to study the excited seismicity in connection 
with the creation of the Toktogul storage lake. It is shown that the 
variation of radon concentration in soil in all points went in a simi- 
lar way, as is illustrated by the similar shape of curves. The com- 
parison of the results leads to the conclusion that the exposure time 
should be reduced. 


41150 (LA—10181-MS) Observed rate of tropospheric 
diffusion. Gifford, F.A. (Los Alamos National Lab., NM 
(USA)). Jul 1984. Contract W-7405-ENG-36. 17p. NTIS, 
PC A02/MF AOl; 1; GPO Dep. Order Number 
DE84016047. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Recent Australian plume-width measurements to 1000 km 
downwind from an isolated stack, together with existing relative 
diffusion data from a wide variety of tropospheric relative diffusion 
sources, are analyzed to determine the value of p in the equation 
for the cloud-width standard deviation, sigma/sub y/ proportional 
to t/sup p/, where t is travel time downwind. The data suggest that 
there are three regimes of quasi-instantaneous cloud diffusion: an ir- 
regular but, on the average, approximately linear growth region ex- 
tending from 0- to 2-h travel time; a regime of accelerating diffu- 
sion (i.e., p > 1) extending from 2 to about 15 h; and an approach 
to a parabolic (p approximately equal 1/2) stage of diffusion at 
about 40 h. 32 references, 5 figures, 1 table. 


41151 (PB—84-168368) Acidification of rain by the oxi- 
dation of dissolved SO. and the absorption of HNOs. 
Durham, J.L.; Barnes, H.M.; Overton, J.H. Jr. (Environ- 
mental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab.). 1984. 74p. 
NTIS, PC A04/MF AO1. 

Prepared in cooperation with Northrop Services, Inc., Re- 
search Triangle Park, NC. 

Most O3alculations have been performed for sub-cloud acidi- 
fication of rain. The roles of chemical oxidation kinetics, mass 
transport rates for gas scavenging, and the raindrop size distribution 
have been examined. H2O2 (10 ppb) greatly dominates O; and 
Mn(+2) in oxidizing dissolved SO: to form H(-1) and SO,(-2). 
HNO; is important for acidification of rain and it also slightly in- 
hibits SO,(-2) formation. Sub-cloud scavenging of H2O2 and HNOs 
is mass transport limited, thus causing the acidification of rain to be 
mass-transported limited. The Marshall-Palmer distribution results 
in greater predictions of acidity, SO,(-2), and NOs(-1) than the best 
distribution for raindrops larger than 0.2 mm. Sub-cloud acidifica- 
tion of rain is strongly dependent on: (a) the concentrations of SOz, 
H2O2, and HNOs, (b) the sub-cloud fall distance, and (c) the rain- 
drop size distribution. 


50 ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
5002 Chemicals Monitoring And Transport 


41152 (PB—84-168632) X-ray diffraction phase analysis 
of process and pollution control device samples. Briden, F.E. 
(Environmental Protection Agency, Research Triangle 
Park, NC (USA). Industrial Environmental Research Lab.). 
1984. 9p. (EPA—600/D-84-083). NTIS, PC A02/MF AO1. 

The paper describes the application of x-ray diffraction 
(XRD) analysis to several samples which show the information 
available from the technique. X-ray fluorescence (XRF) spectrome- 
try was used for the elemental analysis because it provides very 
complete information with minimal sample preparation and analysis 
time. Two samples were analyzed which illustrate the difference 
between the final products obtained from the incineration of a 
waste crankcase oil sample by pot vaporization and air atomization. 
Also analyzed were particulate samples from two commercial 
waste incinerators, as well as three samples from lead and copper 
smelters. Study results indicate that XRD, applied with XRF, can 
be an effective tool for the characterization of industrial process 
streams. Information gained from this technique can be used for 
process and pollution control equipment evaluation and for by- 
product disposal criteria. 


41153 (PB—84-168673) Results of the initial trial burn of 
Protection 


Brugger, J.E.; Wilder, I.; Freestone, F.; 
Miller, RA. po Hives Protection Agency, Cincinnati, 
OH (USA). Municipal Environmental Research Lab.). 1984. 
36p. (EPA—600/D-84-088). NTIS, PC A03/MF AO1. 

Prepared in cooperation with IT Corp., Edison, NJ. 

This paper discusses the sampling and analytical methods 
for, the implementation of, and the results of the initial trial burn 
conducted with the EPA-ORD Mobile Incineration System. The 
system was developed to destroy hazardous substances and toxic 
wastes on site. The trial burn program consisted of five tests with 
different liquid feeds, (including tetrachloromethane and PCBs) to 
evaluate the system’s capability for destroying organic hazardous 
substances while controlling emissions of HC1, particulate matter, 
and hydrocarbons in compliance with the requirements of the Fed- 
eral RCRA and TSCA, as well as those of the New Jersey Depart- 
ment of Environmental Protection. 


41154 (PB—84-169325) Chemical and physical character- 
ization of municipal sludge incinerator emissions. Final report 
Oct 79-Sep 81. Bennett, R.L.; Knapp, K.T.; Duke, D.L. 
(Environmental Protection Agency, Research Triangle 
Park, NC (USA). Environmental Sciences Research Lab.). 
Mar 1984. 58p. (EPA—600/3-84-047). NTIS, PC A04/MF 
AOl. 

Particulaf emissions form a group of municipal sludge incin- 
erators, three with multiple-hearth furnaces and one with a fluid- 
ized-bed furnace, were characterized. Objectives of the investiga- 
tion were to obtain specific elemental emission concentrations, and 
to provide source inventories and source signatures, especially in 
terms of particle size, that would assist in the development and 
evaluation of source apportionment models. Three of the plants in- 
vestigated in this study operated at or near autogenous burning 
conditions. Chemical element composition was determined for total 
and sized emission samples by x-ray fluorescence analysis. During 
this study considerable enrichment of several elements (S, V, Cu, 
Zn, Cd, Sn, and Pb) in the particulate emissions, relative to their 
content in the sludge, was observed. The largest average enrich- 
ment ratios were observed for cadmium, zinc, lead, and sulfur. 


41155 (PB—84-170570) Residential Wood Combustion 
Study. Task 1. Ambient air quality impact analysis. Final 
report. Core, J.E.; Cooper, J.A.; DeCesar, R.T.; Houck, 
J.E. (Green (Del) "Associates, Inc., Woodburn, OR (USA). 
Environmental Technology Div.). Sep 1982. 49p. NTIS, PC 
A03/MF AOl1. 

See also PB84-170588. Prepared in cooperation with NEA, 
Inc., Beaverton, OR. 

The ambient air quality impact of Residential Wood Com- 
bustion (RWC) emissions in eight Pacific Northwest cities was 
studied during the 1980-81 space heating season. Seventy-seven 
worst case fine particle ambient samples collected in Seattle, Spo- 
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kane, Yakima, Tacoma and Longview, Washington; Boise, Idaho; 
Portland and Medford, Oregon were selected and analyzed for Po- 
lynuclear Aromatic Hydrocarbon compounds, 35 trace elements 
and carbon. The impact of RWC and other sources was determined 
by Chemical Mass Balance (CMB) calculation and validated against 
independent carbon-14 measurement. This document describes the 
project design, methodology and results of the RWC impact moni- 
toring program. The findings of this task form the basis for projec- 
tions of future RWC impacts discussed under task: 2A (PB84- 
170596) of this series. They also provide the first comprehensive 
survey of RWC impacts within Pacific Northwest communities 
during a period likely to be typical of maximum RWC emissions. 


41156 (PB—84-170588) Residential Wood Combustion 
Study. Task 1. Ambient air quality impact analysis. Appendi- 
ces. Final report. Core, J.E.; Cooper, J.A.; DeCesar, R.T.; 
Houck, J.E. (Green (Del) Associates, Inc., Woodburn, OR 
(USA). Environmental Technology Div.). Sep 1982. 207p. 
NTIS, PC A10/MF AOl1. 

See also PB84-170570 and PB84-170596. Prepared in coop- 
eration with NEA, Inc., Beaverton, OR. Portions of this document 
are not fully legible. 

The ambient air quality impact of Residential Wood Com- 
bustion (RWC) emissions in eight Pacific Northwest cities was 
studied during the 1980-81 space heating season. Seventy-seven 
worst case fine particle ambient samples collected in Seattle, Spo- 
kane, Yakima, Tacoma and Longview, Washington; Boise, Idaho; 
Portland and Medford, Oregon were selected and analyzed for Po- 
lynuclear Aromatic Hydrocarbon compounds, 35 trace elements 
and carbon. The impact of RWC and other sources was determined 
by Chemical Mass Balance (CMB) calculation and validated against 
independent carbon-14 measurement. This document contains the 
appendices for this task. The project design, methodology and re- 
sults of the RWC impacts monitoring program are described in 
Report No. PB84-170570. The findings of this task form the basis 
for projections of future RWC impacts discussed under task 2A 
(PB84-170596) of this series. They also provide the first comprehen- 
sive survey of RWC impacts within Pacific Northwest communities 
during a period likely to be typical of maximum RWC emissions. 


41157 (PB—84-170596) Residential Wood Combustion 
Study. Task 2A. Current and projected air quality impacts. 
Final report. Core, J.E.; Cooper, J.A.; Houck, J.E. (Green 
(Del) Associates, Inc., Woodburn, OR (USA). Environmen- 
tal Technology Div.). Jan 1983. 61p. NTIS, PC A04/MF 
AOl1. 


See also PB84-170588 and PB84-170604. Prepared in coop- 
eration with NEA, Inc., Beaverton, OR. 

This report focuses on the issues of future particulate air 
quality impact from residential wood combustion (RWC) sources in 


the Pacific Northwest, the basis for the projections, air urce im- 
plications and potential mitigating measures. The intent of this task 
is to draw together the findings from other portions of the Residen- 
tial Wood Combustion Study: Task 1 (Ambient Air Quality Impact 
Analysis), Task 2B (Household Information Survey), and Task 3 
(Wood Fuel Use Projections) (Report Nos. PB84-170570, PB84- 
170604, and PB84-170612). Results developed from Task 6 (Control 
Strategy Alternatives) and Task 5 (Wood Stove Emission Studies) 
are discussed within the framework of potential mitigating measures 
(Report Nos. PB84-170653 and PB84-170638). Current RWC partic- 
ulate impacts identified as a part of this study, as well as those 
quantified by other Pacific Northwest aerosol studies, are presented 
as are air quality projection methodology and impact projection im- 
plications. 


41158 (PB—84-170604) Residential Wood Combustion 
Study. Task 2B. Household information survey. Final report. 
(Green (Del) Associates, Inc., Woodburn, OR (USA). Envi- 
ronmental Technology Div.). Jun 1982. 84p. NTIS, PC 
A05/MF AOI. 

See also PB84-170596 and PB84-170612. Portions of this 
document are not fully legible. 

Surveys on residential wood combustion practices were con- 
ducted in the metropolitan areas of Portland, Oregon, and Seattle 
and Spokane, Washington, in the spring of 1981. These surveys 
were part of the Residential Wood Combustion Study investigating 
various aspects of the air pollution impact associated with increas- 


ing residential wood burning in the Pacific Northwest. The two 
major goals were to gather specific data on woodburning activities 
during February 1981, as well as to gather general data on wood- 
burning practices. The interest in woodburning activity during Feb- 
ruary was because temporary air monitoring stations were operated 
in the survey areas during that period. Each survey area was select- 
ed to include a one-mile square area around the air monitoring sta- 
tions, so that the survey information could be correlated to the am- 
bient data. The results of this ambient monitoring study are report- 
ed under Task 1 of this project PB84-170570. The survey results 
are summarized in this report, with the data presented in chart 
form. The survey methodology, the statistical analyses performed, 
and the problems encountered are discussed. 


41159 (PB—84-170638) Residential Wood Combustion 
Study. Task 5. Emissions testing of wood stoves. Volumes 1 
and 2. Final report. (Green (Del) Associates, Inc., Wood- 
burn, OR (USA). Environmental Technology Div.). Nov 
1982. 304p. NTIS, PC A14/MF AOl1. 

See also PB84-170646. Portions of this document are not 
fully legible. 

This report presents the results of 19 emission tests on four 
wood stoves and two retrofit emission control devices. The testing 
was conducted during June-October 1981. The objectives of this 
study were to further identify the effect of wood moisture on stove 
emissions, to evaluate several inexpensive (simplified) test proce- 
dures for assessing particulate emissions, and to define a level of 
particulate emissions which can be expected from state-of-the-art 
improved combustion stoves. This study included evaluating previ- 
ous test data reported in the literature. A single standard operating 
procedure was used throughout the test program, the objective of 
which was to maintain a constant heat output rate, as monitored by 
combustion chamber temperature and stove surface temperature. A 
heat output rate corresponding to a relatively moderate to low burn 
rate (less than 2.5 kg wood/hour) was chosen. A single wood type 
(Douglas fir) was used throughout the study, wood size was main- 
tained at a consistent level. Throughout the entire test program 
measurements were made for particulates, carbon monoxide, carbon 
dioxide, oxygen, and hydrocarbon content of the emissions; the gas- 
eous constituents were monitored continuously. Measurements were 
made for creosote deposition, opacity, and smoke spot density. Ap- 
pendices for this report are contained in Report No. PB84-170646. 


41160 (PB—84-170646) Residential Wood Combustion 
Study. Task 5. Emissions testing of wood stoves. Volumes 3 
and 4 (Appendices). (Green (Del) Associates, Inc., Wood- 
burn, OR (USA). Environmental Technology Div.). Nov 
1982. 353p. NTIS, PC A16/MF A0O1. 

See also PB84-170638 and PB84-170653. Portions of this 
document are not fully legible. 

This report contains the appendices for the results of 19 
emission tests on four wood stoves and two retrofit emission con- 
trol devices (reported in PB84-170638). The objectives of the study 
were to further identify the effect of wood moisture on stove emis- 
sions, to evaluate several inexpensive (simplified) test procedures 
for assessing particulate emissions, and to define a level of particu- 
late emissions which can be expected from state-of-the-art improved 
combustion stoves. This study included evaluating previous test 
data reported in the literature. A single standard operating proce- 
dure was used throughout the test program, the objective of which 
was to maintain a constant heat output rate, as monitored by com- 
bustion chamber temperature and stove surface temperature. A heat 
output rate corresponding to a relatively moderate to low burn rate 
(less than 2.5 kg wood/hour) was chosen. A single wood type 
(Douglas fir) was used throughout the study; wood size was main- 
tained at a consistent level. Throughout the entire test program 
measurements were made for particulate, carbon monoxide, carbon 
dioxide, oxygen, and hydrocarbon content of the emissions; the gas- 
eous constituents were monitored continuously. Measurements were 
made for creosote deposition, opacity, and smoke spot density. 


41161 (PB—84-170653) Residential Wood Combustion 
Study. Task 7. Indoor air quality. Final report. Core, J.E.; 
Cooper, J.A.; Houck, J.E. (Green (Del) Associates, Inc., 
Woodburn, OR (USA). Environmental Technology Div.). 
Oct 1982. 159p. NTIS, PC A08/MF AO1. 





See also PB84-170646. Prepared in with NEA, 
Inc., Beaverton, OR. Portions of this document are not fully legi- 
ble. 

Indoor exposure to particulate air pollution associated with 
residential wood combustion was studied in five typical Northwest 
homes during May, 1980. Particulate mass and polynuclear aromat- 
ic hydrocarbon (PNA) species were measured in each home prior 
to, and during wood appliance use to determine the degree to 
which indoor particulate mass and PNA concentrations increased. 
Air infiltration rate information typical of the homes included in 
the survey were obtained from the literature. Records of wood use 
and climatic conditions during the indoor sampling period were 
maintained. Experimental results are compared to other indoor air 
pollution studies on residential wood combustion and interpreted in 
relation to typical wood use during cold weather periods associated 
with greater wood burning activity. Program conclusions relative 
to appliance operations, design and maintenance are discussed. 


41162 (PB—84-181882) a of polynuclear aromatic 
hydrocarbons in particulate matter by luminescence tech- 
niques. Final report. Ivancic, W.A.; Brown, L.L.; Riggin, 
R.M.; Barnes, R.H. (Battelle Columbus Labs., OH (USA)). 
Apr 1984. 55p. NTIS, PC A04/MF AOl1. 

Fluorescence, phosphorescence, and heavy-metal activated 
room temperature phosphorescence spectra were obtained for ten 
polycyclic aromatic hydrocarbon (PAH) reference compounds indi- 
vidually and in mixtures on quartz plates and particulate matter. 
The results indicate that multicomponent analysis of PAHs on air- 
borne particulate matter may be possible with the development of 
appropriate multicomponent spectral deconvolution procedures. 
The direct analysis approach in combination with the use of solvent 
extraction followed by fluorescence analysis can provide a rapid 
means of analysis for PAHs both within and on the surface of par- 
ticulate matter. Direct phosphorescence was too weak to be useful 
at 5-10 micrograms/g levels found in many types of. particulate 
samples. Heavy-metal activated room-temperature phosphorescence 
appears more sensitive to matrix and substrate effects and less ame- 
nable to multicomponent analysis than fluorescence. The fluores- 
cence spectrum of benzo(a)pyrene was found to be affected by ex- 
posure to low levels of ozone. However, the fluorescence spectrum 
retains characteristic features that enable identification of the 
benzo(a)pyrene. 


41163 (PB—84-182088) Survey of health hazard control 
systems for mercury use and processing. Final report. 
Telesca, D.R. (Dynamac Corp., Rockville, MD (USA). 
— Control Div.). Sep 1983. ‘135p. NTIS, PC A07/MF 
AO 

Surveys were conducted to assess techniques to control oc- 
cupational exposure to mercury (7439976) (Hg) at 24 manufacturing 
facilities. The facilities included five battery manufacturers (SIC- 
3691), five thermometer manufacturers (SIC-3829), three fluores- 
cent lamp manufacturers (SIC-3641), two electrical switch manufac- 
turers (SIC-3643), five electrical processors that used Hg, six chem- 
ical manufacturers (SIC-2819), and two dental clinics (SIC-2833). 
An integrated control approach that included engineering and be- 
havioral controls, personal protection, and monitoring programs 
was used in every facility except the dental clinics. Temperature 
control was considered the most effective technique. 
Other controls included the use of Hg ‘pills’ in fluorescent lamp 
manufacturing, smooth impermeable materials on work surfaces and 
floors, and Torit filters in recirculation systems. Hg exposure con- 
centrations were generally controlled to below acceptable concen- 
trations at most of the facilities, the most notable exception being 
the battery manufacturers where Hg vapor concentrations were 
above the OSHA limit of 0.10 milligrams per cubic meter. Recom- 
mendations include mandatory wearing of respirators when Hg is 
handled at elevated temperatures, and routine monitoring of venti- 
lation systems. 


41164 (PB—84-182674) Preliminary control ae 
survey on Datel-Intersil Corporation, Mansfield, Massachu- 
setts. Mihlan, G.J. (Battelle Columbus Labs., OH (USA)). 8 
Dec 1983. 32p. NTIS, PC A03/MF AOl1. 

Sponsored in part by Industrial OH, Engineering Control 
Technology Branch. 
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A preliminary survey was conducted to assess control tech- 
nology to reduce exposure to lead (Pb), silicon-dioxide 
(SiO2), and organic solvents at the Datel Intersil Corporation, 
Mansfield, Massachusetts in December, 1983. Engineering controls 
in use at the facility included process isolation of the copper etch- 
ing and photoresist operations, shielding, and local exhaust ventila- 
tion. Wet. operations were used to control exposures to SiO2. Per- 
sonal protective equipment was used in all wet chemical operations. 
No monitoring systems were used in any of the assembly operations 
to evaluate exposures to chemical or physical agents. The author 
recommends that blood Pb concentrations be monitored. Trichlor- 
oethylene used in epoxy paint stripping operations should be re- 
placed by the less toxic 1,1,1-trichloroethane. Emergency power 
sources should be provided for the local exhaust ventilation systems 
for operations using toxic or flammable materials, and the airborne 
concentrations of combustible and toxic substances should be con- 
tinuously monitored. Exhaust stacks should be reoriented to ensure 
that exhaust air is directed away from air intakes. 


41165 
survey, 


Department, i Plant, 
Linden, New Jersey. Dunn, D.W.; Toy, H.D.; Wright, A.J.; 
Hedley, W.H.; Holmes, L. (Monsanto Research Corp. 
Dayton, OH (USA). Dayton ae a 1983. 83p. (MRC- 
DA—1146). NTIS, PC A0S/MF A 

no pdtenoaetng Inc., 
Rockville, MD. 

A survey to assess the techniques used to control occupa- 
tional exposure to formaldehyde (50000) and methanol (67561) was 
conducted at the E. I. DuPont de Nemours and Company (SIC- 
2869) formaldehyde production unit, Linden, New Jersey, in Octo- 
ber 1982. Exposure concentrations were reduced primarily by the 
use of a process that was completely enclosed except for process 
sampling, methanol unloading, and formaldehyde discharge points. 
Local and area exhaust ventilation, and work practices were also 
used to control exposures. Formaldehyde concentrations in the ab- 
sorber area were controlled by burning the exit gases in an after- 
burner and discharging them high above the ground. Analysis of 
area and breathing zone samples showed methanol and formalde- 
hyde concentrations below the OSHA limits of 200 and 3 parts per 
million, respectively. The authors conclude that workers are not 
overexposed to either methanol or formaldehyde on a short or long 
term basis. Maintenance workers should not be overexposed if they 
use personal protective equipment during activities that have a po- 
tential for excessive exposure. 


— (PB—84-184092) Industrial hygiene survey. Tenne- 
Intermediates 


Division, Reading, Pennsyl- 
a Johnson, W.M.; Parnes, W.D.; Bierbaum, P.J.; Don- 


aldson, H.M. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). 29 Mar 1973. 19p. NTIS, 
PC A02/MF AOl. 
A walk through survey was conducted to assess methods to 
—_— occupational exposure to benzidine (92875) (Bzd) at Tenne- 
Incorporated corated (SIC-2869), Reading, Pennsylvania, in 
March 1973. The facility relied primarily on isolation of some of 
the operations, most notably the reactor charging. The use of per- 
sonal protective equipment, and rigorous precautions and decon- 
tamination procedures to minimize exposure were also in effect. 
The efficacy of the decontamination program was tested by peri- 
odically analyzing samples taken from the plastic linings of the 
drums that originally held benzidine-sulfate (50322844). The authors 
recommend that all areas of Bzd handling be completely isolated 
and that nonessential personnel and visitors in these areas be mini- 
mized. Bzd operators should be trained in the proper use and re- 
moval of protective clothing. Air, surface, and urine samples should 
be obtained and monitored to test the effectiveness of the decon- 


41167 (PB—84-184704) Determination of a range of con- 
cern for mobile source emissions of formaldehyde based only 
on its toxicological properties. Carey, P.M. (Environmental 
Protection Agency, Ann Arbor, MI (USA). Technical Sup- 
port Staff). Jul 1983. 63p. NTIS, PC A04/MF AO1. 
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This report describes an effort by the Emission Control 
Technology Division of the Environmental Protection Agency 
(EPA) to suggest a range of concern for formaldehyde (HCHO) 
emissions from mobile sources. In accordance with section 202 (a) 
(4) of the Clean Air Act (CAA) and due to a concern within indus- 
try as to what emission levels will be used as the basis for the eval- 
uation of current and future technologies, a methodology was de- 
veloped in order to bracket a range of concern for various unregu- 
lated pollutants. This report coordinates the efforts from two EPA 
contracts in order to use this methodology specifically for an eval- 
uation of formaldehyde. Mathematical models were previously de- 
signed for various exposure scenarios (such as enclosed spaces, ex- 
pressways, and street canyons). These models were used to calcu- 
late the ambient air concentrations resulting from various mobile 
source formaidehyde emission factors. In conjection with this, an 
formaldehyde health effects literature search was conducted to aid 
in the determination of the suggested range of concern. The results 
of the analysis suggest a range of concern for ambient formalde- 
hyde concentrations. 


41168 (PB—84-185248) Mercury control technology as- 
sessment study, Duracell, U.S.A., Lexington, North Carolina. 
Survey report for the site visits of February 10-11, 1981 and 
June 22-23, 1981. Final report. Telesca, D.R. (Dynamac 
Corp., Rockville, MD (USA). Enviro Control Div.). Dec 
1982. 46p. NTIS, PC A03/MF AOI. 

A survey was conducted to assess techniques to control oc- 
cupational exposure to mercury (7439976) (Hg) at the Duracell 
U.S.A. (SIC-3691) facility in Lexington, North Carolina in June 
1982. Engineering controls and work practices were found to be ef- 
fective in maintaining Hg vapor concentrations generally below the 
OSHA standard of 0.1 milligrams per cubic meter. The facility used 
a ventilation/recirculation system designed to remove both Hg 
vapor and particulates. The system was found to be functioning at 
an efficiency of 73 to 85 percent while also reducing energy con- 
sumption. The work practices included a very strict personal hy- 
giene program. The author concludes that the ventilation/recircula- 
tion system is an effective way of controlling exposure to Hg 
vapor. It is recommended that a periodic monitoring program be 
set up to ensure optimal performance of the system, as malfunction- 
ing of the system could cause high Hg concentrations. The pro- 
gram should include monitoring filter efficiency, determining air 
flow characteristics, and determining the quality of the recirculated 
air. Other large scale industrial operations that use Hg should con- 
sider such a system. 


41169 (PB—84-185305) Detailed industrial hygiene 
survey formaldehyde production, Celanese Chemical Compa- 
ny, Inc., Bishop, Texas. Dunn, D.W.; Johnson, M.L.; 
Holmes, L.; Hedley, W.H.; Barrett, G.J. (Monsanto Re- 
search Corp., Dayton, OH (USA). Dayton Lab.). Nov 1983. 
95p. (MRC-DA—1148). NTIS, PC AO5/MF AO1. 

A survey to assess techniques to control occupational expo- 
sure to formaldehyde (50000) and methanol (67561) was conducted 
at the Celanese Chemical Company (SIC-2819) formaldehyde pro- 
duction unit at Bishop, Texas, in October 1982. Occupational expo- 
sure to formaldehyde was expected to be low since the production 
process was isolated and enclosed, except for the process sample, 
and the loading and discharge points. Other control measures in- 
cluded water scrubbers on the formaldehyde storage tanks, en- 
closed ventilation systems, natural ventilation, and the use of per- 
sonal protective equipment. The results of analysis of the formalde- 
hyde samples were considered unreliable and were discarded. 
Breathing zone samples of methanol showed generally low concen- 
trations. It was noted that since methanol was produced at the fa- 
cility and the necessity of unloading trucks or rail cars was elimi- 
nated, a major source of methanol exposure was eliminated. The 
authors conclude that the workers are not overexposed to methanol 
on a short or long term basis. Due to the lack of analytical data, no 
conclusions concerning formaldehyde exposure could be drawn; 
however, engineering controls appear to be effective. 


41170 (PB—84-187665) Demonstrations of control tech- 
nology for secondary lead reprocessing. Volume 1. Final 
report. Burton, D.J.; Simonson, A.V.; Emmel, B.B.; Hunt, 
D.B. (Radian Corp., Salt Lake City, UT (USA)). Sep 1983. 
227p. NTIS, PC All/MF AOl1. 
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See also PB84-187673. 

Demonstration projects of control technology for reducing 
lead (7439921) (Pb) exposures in industrial lead reprocessing oper- 
ations (SIC-3411) and emission controls at a battery breaking oper- 
ation at the General Battery Corporation (GBC) Pb smelter in 
Reading, Pennsylvania were evaluated. A mechanized drossing sta- 
tion at the Tonolli North American smelter in eastern Pennsylvania 
was also evaluated. The drosser used an exhaust ventilation system 
that kept all components under negative pressure. Airborne Pb con- 
centrations were reduced from 220 to 160microg/m*. 


41171 (PB—84-187673) Demonstrations of control tech- 
nology for secondary lead reprocessing. Volume 2. Final 
report. Burton, D.J.; Simonson, A.V.; Emmel, B.B.; Hunt, 
D.B. (Radian Corp., Salt Lake City, UT (USA)). Sep 1983. 
342p. NTIS, PC A15/MF AO1. 

See also Volume 1, PB84-187665. 

Several control technologies surveys were conducted to 
assess the efficiency of techniques used to reduce exposures to lead 
(7439921) (Pb) in lead reprocessing operations (SIC-3341). An eval- 
uation of the central vacuum system at the Tonolli North America 
facility in Nesquehoning, Pennsylvania and the General Battery 
Corporation (GBC) installations in Reading and Hamburg, Pennsyl- 
vania, was evaluated. Studies were made of the effectiveness of 
emission controls on the tuyere nozzles of the blast furnaces at the 
East Penn Manufacturing Company's Pb smelter in Lyon Station, 
Pennsylvania. An evaluation was made of pavement cleaning equip- 
ment and methods as a means of reducing Pb exposure at the Lyon 
Station smelter of the East Penn Manufacturing Company. All the 
techniques and methods were found to be effective in reducing Pb 
exposure. 


41172 (PB—84-190511) Dimethyl and methyl hydrogen 
sulfate in the atmosphere. Durham, J.L.; Spiller, L.L.; Ea- 
tough, D.J.; Hansen, L.D. (Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmen- 
tal Sciences Research Lab.). May 1984. 16p. (EPA—600/D- 
84-115). NTIS, PC A02/MF AOI. 

Prepared in cooperation with Brigham Young Univ., Provo, 
UT. 

A novel technique of using the sample tube penetration pro- 
file of trace reactive gases has been applied to the sampling and in- 
direct identification of candidate species through their diffusion co- 
efficients. Laboratory studies of trace dimethyl and methyl hydro- 
gen sulfate flow and their deposition as sulfate to a nylon wall dem- 
onstrated that this system can be described theoretically by the 
modified Gormley-Kennedy equation. Atmospheric samples taken 
with the penetration sampler in Elkmont, Tennessee, Riverside, 
California, and Detroit, Michigan exhibited mass deposition spectra 
that correspond to those of dimethyl and methyl hydrogen sulfate. 
The profiles were used to estimate the apparent gaseous diffusion 
coefficient and ambient mass concentration. The estimated diffusion 
coefficients agree well with semi-empirical theoretical estimates 
from gas kinetic theory. The estimates of ambient mass of the trace 
sulfate gas equal or exceed the measurements of fine particulate sul- 
fate; these two variables are not correlated. 


41173 (PB—84-190529) Implementation of the US EPA 
(United States Environmental Protection Agency) Regional 
Oxidant Modeling System. Novak, J.H. (Environmental Pro- 
tection Agency, Research Triangle Park, NC (USA). Envi- 
ronmental Sciences Research Lab.). May 1984. 18p. (EPA— 
600/D-84-116). NTIS, PC A02/MF AO1. 

Model design, implementation and quality assurance proce- 
dures can have a significant impact on the effectiveness of long 
term utility of any modeling approach. The Regional Oxidant Mod- 
eling System (ROMS) is exceptionally complex because it treats all 
chemical and physical processes thought to affect ozone concentra- 
tion on a regional scale. Thus, to effectively illustrate useful design 
and implementation techniques, this paper describes the general 
modeling framework which forms the basis of the ROMS. This 
framework is flexible enough to allow straightforward update or re- 
placement of the chemical kinetics mechanism and/or any theoreti- 
cal formulaticns of the physical processes. Use of the Jackson 
Structured Programming (JSP) method to implement this modeling 
framework has not only increased programmer productivity and 





quality of the resulting programs, but also has provided standard- 
ized program design, dynamic documentation, and easily maintain- 
able and transportable code. A summary of the JSP method is pre- 
sented to encourage modelers to pursue this technique in their own 
model development efforts. In addition, since data p i 
such an integral part of a successful modeling eaten the ROMS 
processor network is described with emphasis on the internal qual- 
ity control techniques. 


41174 (PB—84-190909) Ecological stress and the New 
York Bight: science and management. Mayer, G.F. (National 
Oceanic and Atmospheric Administration, Rockville, MD 
(USA). Office of Marine Pollution Assessment). 1982. 708p. 
NTIS, PC A99/MF E03. 

Library of Congress catalog card No. 82-71795. Prepared in 
cooperation with New York Sea Grant Inst., Albany, and New 
Jersey Marine Sciences Consortium. 

An often-voiced criticism of the environmental regulatory 
process is the failure to maintain adequate lines of communication 
among legislators and managers charged with developing and im- 
plementing environmental policy and scientists engaged in environ- 
mental research. The former two groups have a need for definitive 
information and unequivocal pronouncements on the environmental 
effects or ecological implications of specific actions. Members of 
the latter group, on the other hand, often are unable to respond 
precisely. They are trained to report on observations, to avoid 
speculation, and to enumerate the strengths and weaknesses of con- 
clusions. Such opposing approaches have estranged these groups 
and have limited their interactions. The organization of the volume 
reflects that of the symposium. In all, nine panels were convened: 
five on science and four on management. Three science panels re- 
viewed organismic effects of pollutants on fishes, bottom-dwelling 
organisms, and plankton/neuston (i.e., effects on cells, tissues, and 
individual plants and animals). The remaining two science panels 
explored implications of toxicant additions and nutrient and carbon 
loadings to communities and ecosystems of the New York Bight. 
Reports of the science panels are presented in the first section of 
the volume. By adopting a two-part format, the Editorial Board 
sought to produce a volume on the New York Bight of use to a 
range of readers from technical specialists to governmental leaders, 
decision-makers, members of the public, and students who may lack 
extensive technical backgrounds. 


41175 (PB—84-195403) Temperature-dependent collec- 
tion efficiency of a cryogenic trap for trace-level volatile or- 
ganic compounds. Pleil, J.D.; McClenny, W.A. (Northrop 
Services, Inc., Research Triangle Park, NC (USA)). May 
1984. 19p. NTIS, PC A02/MF AOl1. 

Reduced temperature preconcentration of volatile organic 
compounds in a packed trap is examined experimentally as a func- 
tion of trapping temperatures ranging from -180C to +100C. 
Trapped compounds are thermally desorbed into a capillary 
column-equipped gas chromatograph and quantified with a flame 
ionization detector. Data sets are presented for 21 compounds of 
environmental interest at various concentrations (in dry zero air) in 
the range of 0.1 ppbv to 100 ppbv. Measured chromatographic 
peak areas increase from a low but non-zero value for high trap- 
temperature runs to a constant value as the trap temperature is low- 
ered. Extrapolated Clausius-Clapeyron equations are shown to be a 
useful guide in estimating the trap temperature required for 99% 
collection efficiency. 


41176 (PB—84-197144) Residential wood combustion 
study, task 6, control strategy analysis. Final report. Gay, 
R.L.; Green, W.T. (Green (Del) Associates, Inc., Wood- 
burn, OR (USA). Environmental Technology Div.). Apr 
1983. 291p. NTIS, PC A13/MF AO1. 

See also PB84-170646. Portions of this document are not 


fully = 

is study developed and evaluated a comprehensive list of 
alternative strategies for controlling the ambient air quality impact 
of residential wood combustion (RWC) in the Pacific Northwest. 
Over seventy-five control strategy elements were initially evaluat- 
ed, using a Keppner-Tregoe evaluation process, which included 
five minimum (MUST) criteria and twelve desirable (WANT) crite- 
ria. Twenty generic strategy approaches were evaluated, using 
available published information an extensive assumptions, to esti- 
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mate their potential ability to reduce RWC particulate emissions. 
Based on the findings of these analyses, fifteen RWC control strate- 
gies were selected and evaluated using the Keppner-Tregoe proc- 
ess. Rough estimates of implementation costs were made. A matrix 
summary of the fifteen strategies was prepared showing their rela- 
tive ranking based on all twelve WANT criteria, their estimated 
costs, and benefits in terms of estimated particulate emission reduc- 


41177 (PNL—S000-Pt.1, pp 79-81) Aerosol technology 
development. Cannon, W.C.; Blanton, E.F. Feb 1984. NTIS, 
PC A07/MF AO01. Order Number DE84007437. 

In Pacific Northwest Laboratory annual report for 1983 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

The objective of this project is to improve techniques and 
apparatus for generating, sampling and characterizing aerosols and 
for exposing laboratory animals to airborne pollutants. In the past 
year we have refined calculations for estimating lung deposition in 
rodents; evaluated aerosol penetration in new, nose-only chambers; 
and improved methods of sampling aerosols by eliminating charge 
effects. 2 figures, 1 table. 


41178 (PNL-SA—12188) North American Acid Deposi- 
tion System (ADS) and its use in spatial analysis. Watson, 
C.R.; Olsen, A.R. (Pacific Northwest Lab., Richland, WA 
(USA)). Mar 1984. Contract AC06-76RL01830. 16p. 
(CONF-840612—15). NTIS, PC A02; 3; GPO Dep. Order 
Number DE84015582. 

From Air Pollution Control Association annual meeting; San 
Francisco, CA, USA (25 Jun 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The Acid Deposition System (ADS) for statistical reporting 
of acid precipitation data has been established by the US Environ- 
mental Protection Agency. The ADS data base system provides an 
integrated centralized data bank for atmospheric deposition data 
collected by all monitoring networks in North America. An over- 
view of ADS is given. The underlying structure of the system is 
described, especially as it impacts potential uses of wet deposition 
data. North American monitoring networks currently participating 
in ADS are identified and the geographical coverage of sites are 
shown. Examples of standard statistical summaries available from 
ADS are given. Isopleth maps for pH, annual deposition of hydro- 
gen, sulfate, nitrate and ammonium ion species for the period July 
1980 to June 1981 are used to illustrate spatial analyses utilizing 
ADS. Spatial analysis is based on a statistical surface estimation 
procedure called kriging with the resulting surface then contoured. 
20 references, 6 figures, 2 tables. 


41179 Mechanisms of mutagenesis for lambda phage. 
Hutchinson, F.; Skopek, T.R.; Wood, R.D. (Yale Univ., 
New Haven, CT). pp 501-510 of Cellular responses to DNA 
damage. Friedberg, E.C.; Bridges, B.A. (eds.). New York, 
NY; Alan R. Liss, Inc. (1983). (CONF-830440—). Contract 
AC02-76EV03571.T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

Our principal experimental results are determination of the 
changes in DNA base sequence resulting from forward mutations in 
the cl (repressor) gene of lambda phage induced by various agents. 
For phage irradiated with ultraviolet light, two-thirds of the muta- 
tions are transitions. Most transitions seem to arise at the sites of 
Py(6-4)Pyo photoproducts, not at the more widely studied cyclobu- 
tane pyrimidine dimers. 34 references, 1 figure, 2 tables. 


Lichen communities on conifers in Southern Cali- 
fornia mountains: an ecological survey relative to oxidant air 
pollution. Sigal, L.L.; Nash T.H. III. (Oak Ridge National 
Lab., TN). Ecology; 64: No. 6, 1343-1354(1983). Contract W- 
7405-ENG-26. 

In comparison with collections from the early 1900’s when 
oxidant air pollution was essentially absent, 50% fewer lichen spe- 
cies were found on conifers during 3 yr (1976-1979) of collecting 
and sampling in the mountains of Southern California. Among the 
five mountain ranges studied, the San Bernardino Mountains, the 
region with the highest oxidant levels, had lower lichen frequency 
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and cover values. Within the San Bernardino study sites, lichen 
cover was inversely related to estimated oxidant doses. Further- 
more, at sites with high oxidant levels, marked morphological dete- 
rioration of the common species Hypogymnia enteromorpha was 
documented. Transplants of this species from the relatively unpol- 
luted Cuyamaca Rancho State Park in the San Bernardino Moun- 
tains exhibited similar deterioration after a year’s exposure. 


41181 Coupled demethylation of sites in a conserved se- 
quence of Xenopus ribosomal DNA. La Volpe, A.; Taggart, 
M.; Macleod, D.; Bird, A. (Medical Research Council 
Mammalian Genome Unit, Edinburgh, Scotland). pp 585- 
592 of Cold Spring Harbor symposia on quantitative biol- 
ogy. Volume XLVII, Part 2. Structures of DNA. Cold 
Spring Harbor, NY; Cold Spring Harbor Laboratory (1983). 
(DOE/ER/60098—1-Vol.2; CONF-82061 14—Pt.2). 
1183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). - 

In this paper we describe more-detailed analysis of two as- 
pects of the hypomethylated regions in Xenopus rDNA. First, we 
have carried out high-resolution mapping of the hypomethylated 
sites in X. laevis rDNA in an attempt to deduce the mechanism of 
demethylation during early development. Second, we have looked 
for sequence conservation in the vicinity of the hypomethylated 
sites by comparing the nucleotide sequences in X. laevis and X. bo- 
realis rDNAs. Our results reinforce the view that these regions of 
the spacer are important for rDNA function in vivo. 


41182 Comment on “Gaseous sulfur pollutants from 
urban ard natural sources”. Nochumson, D. (Los Alamos 
Scientific Lab., NM). Journal of the Air Pollution Control As- 
sociation; 29: No. 2, 164-165(Feb 1979). 

Nochumson raised a valid comment with regard to the sulfur 
budget published in the APCA Journal by Robinson and Robbins 
in 1970. The original assumptions made in calculating the budget 
were not questioned, rather the source and sink estimates were 
highly uncertain. The errors in the budget by Robinson and Rob- 
bins were due to the misinterpretation of the input values used for 
the amount of sulfur removed by precipitation scavenging. In order 
to correct this budget 44 x 10° tons per year of sea spray sulfur had 
to be added to the precipitation and dry deposition sink terms over 
the land and the oceans. To maintain balance in the steady state at- 
mospheric sulfur budget, the biological decay source terms of sulfur 
for the land the oceans, which was used to enhance their budget, 


had to be increased by 44 x 10° tons sulfur per year. 5 references, 1 
table. 


5003 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 40678, 41205, 41206, 41207, 41209, 41210, 
41211, 41215, 41248, 41465, 41467 


41183 (AD-A—138095/5) Far field fallout prediction 
techniques. Doctoral thesis. Bigelow, W.S. Jr. (Air Force 
Inst. of Tech., Wright-Patterson AFB, OH (USA). School 
of Engineering). Dec 1983. 165p. (AFIT/DS/PH—83-2). 
NTIS, PC A08/MF AOI. 

A calculational technique for use in predicting fallout far 
downwind from nuclear bursts is developed and validated. Possible 
siting strategies for the next generation of missiles might invite a 
concentrated attack by thousands of nuclear warheads. The result- 
ing fallout field could consist of the superposition of thousands of 
single burst patterns. The downwind extent of damaging radiation 
levels would extend beyond the distances to which calculations are 
usually performed for single bursts. Numerical models currently 
available cannot be extended to these large downwind distances be- 
cause of the artificial pattern break up inherent in their numerical 
quadrature and because of prohibitive computing requirements. 
Two approaches to this problem are taken here. First, a numerical 
smoothing which conserves radioactivity is developed to help pre- 
vent pattern break up. This is partially successful in that it extends 
the predictive range farther downwind, but not far enough. The 
second approach is to abandon the numerical quadrature -- known 
as disc tossing -- and adopt a whole cloud smearing approach. The 
key function needed for the smearing approach, the fractional arriv- 
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al rate of activity on the ground, is derived directly from physical 
principles and validated by comparison with an extensive series of 
numerical (disc tosser) predictions. 


41184 (AD-A—141060/4) Method for calculating the 
fractional rate of radioactivity deposition for a range of yields 
and various particle size - activity distributions. Master's 
thesis. Gogolin, J.H. (Air Force Inst. of Tech., Wright-Pat- 
terson AFB, OH (USA). School of Engineering). Mar 1984. 
82p. (AFIT/GNE/PH—84M-5). NTIS, PC A05/MF AO1. 

A set of empirical equations is produced to calculate the 
fractional arrival rate of radioactivity on the ground where the ra- 
dioactivity is the result of a nuclear surface burst. A total of 20 
such equations are given for four log-normal particle size distribu- 
tions and five nuclear yields from 1KT to 1SMT. The fractional ar- 
rival rate of radioactivity on the ground, g(t), data for the 20 cases 
were generated by a fast running fallout smearing code. The results 
were fit with a sixth degree Laurent series for each of five particu- 
lar yields. For each size distribution the Laurent series coefficients 
for the five yields were then fit with a polynomial function of yield 
to enable computation of g(t) data for any arbitrary yield between 
1KT and 15MT. Calculation of g(t) data with these empirical equa- 
tions may be accomplished on a hand held calculator and produce 
results which are accurate to within at least 4 percent of the fallout 
smearing computer code data. 


41185 (DP-MS—83-136) Dispersion model for airborne 
particulates inside a building. Perkins, W.C.; Stoddard, D.H. 
(Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Sa- 
vannah River Lab.). Jul 1984. Contract AC09-76SR00001. 
38p. (CONF-840806—2). NTIS, PC A03/MF AO1; 1; GPO 
Dep. Order Number DE84014961. 

From 18. DOE nuclear airborne waste management and air 
cleaning conference; Baltimore, MD, USA (13 Aug 1984). 

Portions are illegible in microfiche products. 

An empirical model has been developed for the spread of 
airborne radioactive particles after they are released inside a build- 
ing. The model has been useful in performing safety analyses of 
actinide materials facilities at the Savannah River Plant (SRP), op- 
erated for the US Department of Energy by the Du Pont Compa- 
ny. These facilities employ the multiple-air-zone concept; that is, 
ventilation air flows from rooms or areas of least radioactive mate- 
rial hazard, through zones of increasing hazard, to a treatment 
system. A composite of the data for dispersion of airborne activity 
during 12 actual case incidents at SRP forms the basis for this 
model. These incidents occurred during approximately 90 plant- 
years of experience at SRP with the chemical and metallurgical 
processing of purified neptunium and plutonium after their recov- 
ery from irradiated uranium. The model gives ratios of the airborne 
activity concentrations in rooms and corridors near the site of the 
release. All data are normalized to the data from the air sampler 
nearest the release point. The model can be applied in predicting 
airborne activity concentrations from particulate releases elsewhere, 
if the facility in question has similar features of floor plan, air ve- 
locity, and air flow direction. The multiple-air-zone concept has 
been applied to many designs of nuclear facilities as a safety feature 
to limit the spread of airborne activity from a release. The model 
illustrates the limitations of this concept: it predicts an apparently 
anomalous behavior of airborne particulates; namely, a small migra- 
tion against the flow of the ventilation air. The following phenom- 
ena are suggested as possible mechanisms for this migration: eddy 
currents in the air flow; leaks of ventilation air between zones; open 
doors; movement of personnel during an incident; inadequate flow 
of ventilation air; and thermal gradients. 2 references, 12 figures, 4 
tables. 


41186 (IA—1386, pp 225) Comparison between the 
NATO and SIMFIC fallout prediction methods. Pernick, A.; 
Levanon, I. Jul 1983. NTIS (US Sales Only), PC A15/MF 
AO1. Order Number TI84780540. 


In Research laboratories annual report 1982. 





41187 (IAEA-RL—66) Report on two intercomparisons 
on the determination of selected radionuclides in simulated air 
filters [Air-1/1 and Air-2/1 (1978-1979)]. Veglia, A.; Dybc- 
zynski, R.; Suschny, O. (International Atomic Energy 
Agency, Seibersdorf (Austria). Laboratories). Feb 1980. 26p. 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE84702669. 

The public interest in atmospheric pollution by heavy metals 
and radioactive contaminants and the need for their reliable deter- 
mination has convinced the International Atomic Energy Agency 
of the necessity to continue its programme of intercomparisons of 
air filter analyses. Several such intercomparison exercises have been 
organized by the Agency in the past years. The present report deals 
with a recent intercomparison of activity measurements of air filters 
spiked with radionuclides. This intercomparison exercise had the 
aims to provide laboratories dealing with the determination of ra- 
dionuclides in air filters with an opportunity of checking their ana- 
lytical performance and, in addition, it was hoped that these simu- 
lated air filters would become sufficiently well characterized to be 
considered later as reference samples with recommended values for 
the activities of several radionuclides. The values for ‘*7Cs, **Mn, 
239Py and Sr in Air-1/1 filters seem to be established with a rea- 
sonable degree of confidence. The issue of Air-1/1 filters as a refer- 
ence material for the above radionuclides will follow soon. The 
comparison of the results of these intercomparison runs with those 
of the preceding exercises shows on the whole no significant im- 
provement of the quality of analysis. The results of these intercom- 
parison runs show again the difficulties encountered in the determi- 
nation of radionuclides on air filters. Much effort is still needed to 
achieve better reliability. 


41188 (INIS-mf—8981, pp vp) Study of ?"°Pb and ?’°Po 
distributions in environmental samples by CR-39 track detec- 
tor. Hunyadi, I.; Somogyi, G.; Szilagyi, S. 1983. NTIS (US 
Sales Only), PC A04/MF AOi. ra Number T184780475. 
(CONF-830969—). 

From 12. international conference on solid state nuclear 
track detectors; Acapulco, Mexico (4 Sep 1983). 

Activity concentration distributions of long-lived alpha-emit- 
ters in aerosol samples are analysed by high-resolution autoradio- 
graphy in CR-39. A study of the alpha-activity attached to aerosols 
of different particulate sizes separated by a cascade impactor is also 
performed. It is found that in the majority of samples, the alpha- 
activity can be dominantly related to the presence of 7“°Po pro- 
duced by its beta-active precursor 7"°Pb. Two methods have been 
applied, the analysis of alpha-decay properties by means of autora- 
diographs taken at different post-sampling times, and spectroscopi- 
cal study of individual alpha-tracks and track clusters by a method 
developed by the authors for high-resolution alpha-energy determi- 
nation. In the latter the parameters to be measured are the major 
axis of surface track opening, the diameter of etched out track end, 
the total length measurable on the surface along the projected 
track, and the thickness of layer etched away from the detector sur- 
face. (author). 


41189 (NRPB-R—158) Environmental radioactivity sur- 
veillance programme: results for the UK for 1982. Smith, 
D.M.; McAllister, G.; Welham, D.; Orr, D. (National Radi- 
ological Protection Board, Harwell (UK)). Nov 1983. 27p. 
HMSO, London, price Pound 4.00. 

The third of a series of NRPB reports containing the results 
of an environmental radioactivity surveillance programme is pre- 
sented. Samples of airborne dust, rainwater and milk are collected 
routinely throughout the UK; the concentrations of various radion- 
uclides are measured and the resulting exposure of the population is 
evaluated. The radionuclides detected result predominantly from 
nuclear weapons testing in the atmosphere, although the pro- 
gramme would also be sensitive to other sources of environmental 
contamination. The annual average concentrations and depositions 
of radionuclides from fallout are consistent with those measured in 
1980, and lower than those in 1981 which were enhanced due to 
the intermediate-level atmospheric nuclear weapon explosion in 
Central Asia in October 1980. The average annual effective dose 
equivalent from fallout is evaluated and compared with that from 
natural background radiation. 
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41190 (PB—84-198407) EADS (Environmental Assess- 
ment Data Systems) Gaseous Emissions Data System, 1982. 
Annual Report. Reider, J.P. (Acurex Corp., Mountain View, 
CA (USA)). May 1984. 35p. NTIS, PC A03/MF A01. 

Prepared in cooperation with Midwest Research Inst., 
Kansas City, MO. 

The report is the first data summary of gaseous emissions 
sampling and analysis results compiled in EPA’s Gaseous Effluents 
Data System (GEDS). GEDS is a component of a group of related 
computerized data bases -- the Environmental Assessment Data 
Systems (EADS) -- that describe multimedia discharges from 
energy systems and industrial processes. EADS was designed to aid 
researchers in environmental assessment, source characterization, 
and control technology development. The report summarizes data 
compiled from implementation of GEDS in 1980 through 1982. It 
lists sources reported in GEDS, feed materials used, chemical anal- 
ysis data on hazardous and priority pollutants, and the number of 
samples for each source. 


41191 (TVA/PUB—84/63) RAC: computer system for 
radiation accident dose assessment. Wilkie, W.H.; Earls, 
L.M.; Robinson, M.S. (Tennessee Valley Authority, Muscle 
Shoais, AL (USA). Health Physics Services). 1984. 130p. 
NTIS, PC A07/MF AO1. Order Number DE84901756. 

Portions are illegible in microfiche products. 

RAC is a computer system designed to provide estimates of 
individual dose rates due to accidental releases of radioactivity to 
the atmosphere. RAC is based upon several simplifying assump- 
tions. Atmospheric dispersion is approximated with a Gaussian 
plume model. The plume direction is limited to a straight line; that 
is, once a puff of radioactivity is released, it is considered to travel 
in a straight line at the entered windspeed ad infinitum. A linear 
model is used to calculate doses for external gamma radiation 
during plume passage, inhalation, and drinking cow milk for 
ground-level releases. RAC is intended to be a dose assessment tool 
for use during a radiation accident situation. RAC calculates dose 
due to three pathways, external exposure, inhalation, and cow milk 
ingestion, but the inhalation pathway is further subdivided into thy- 
roid dose, total body dose, and lung dose. The code may be used to 
calculate dose rates for hypothetical situations formed by potential 
releases and meteorological considerations. This report provides a 
portion of the documentation of RAC. It provides an overview of 
the code, a discussion of each integral part of the code, a descrip- 
tion of the data file contents and the source of those contents, and 
discussion of the interrelationships of the various parts of the code. 
8 references, 12 figures. 


5005 Site Resource And Use Studies 
REFER ALSO TO CITATION(S) 39669 


41192 (PB—84-180983) Walk-through survey report: 
Control technology for solid materials handling at Bethlehem 
Steel Corporation, Steelton Plant, Steelton, Pennsylvania. 
Heitbrink, W.A. (National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA)). 15 Apr 1983. 9p. (CT—144- 
12). NTIS, PC A02/MF AOl1. 

A control technology survey was conducted at Bethlehem 
Steel Corporation’s Steelton facility (SIC-3295) in Steelton, Penn- 
sylvania, on April 15, 1983. The facility's dust control operations 
during bag opening, dumping, and disposal were examined. The fa- 
cility employed 125 workers. An automatic bag opener with sepa- 
rate bag compacter was used to empty bags of silica (14808607), 
flour, fine clay, bentonite (1302789), and cereal binders in various 
molding sand formulations. Bag opening, emptying, and disposal in- 
volved potential respiratory and dermal exposures to settled dust 
and the contents of the bags. After the bags entered the bag open- 
ing machine, the workers were isolated from dust generation. The 
opening and compacting operations were conducted in a complete- 
ly enclosed area and a small bag house air cleaner was mounted on 
top of the bag opener’s inlet. Workers opened the bags carefully. 
Pericdic air sampling was performed with an average respirable 
dust concentration of about 0.5 milligrams per cubic meter. Work- 
ers received safety training before beginning operation of the bag 
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opener and personal protection items were required including 
safety glasses and shoes. 


5006 Regulations 
REFER ALSO TO CITATION(S) 39396, 40256, 41167 


41193 (EPA—450/3-80-032b) Benzene fugitive emissions: 
background information for promulgated standards. (Environ- 
mental Protection Agency, Research Triangle Park, NC 
(USA). Office of Air Quality Planning and Standards). Jun 
1982. 230p. NTIS, PC Ali/MF AOl. Order Number 
1184901418. 

Portions are illegible in microfiche products. 

A national emission standard for the control of fugitive emis- 
sions of benzene from the petroleum refining and organic chemical 
manufacturing industries is being promulgated under Section 112 of 
the Clean Air Act (42 U.S.C. 7412, as amended). This standard will 
limit fugitive emissions of benzene from existing and new equip- 
ment in benzene service. This document summarizes the responses 
to public comments received on the proposed standards and also 
summarizes the basis for changes made in the standards since pro- 


posal. 


41194 (PB—84-165042) EPA (Environmental Protection 
Agency) recommended practice for naming I/M (inspection/ 
maintenance) calibration gas. Technical report. (Environmen- 
tal Protection Agency, Ann Arbor, MI (USA). Technical 
Support Staff). Sep 1983. 28p. NTIS, PC A03/MF AO1. 

See also PB84-165034. 

This volume the second of a two volume report presents a 
set of procedures scientific gas manufacturers can use to blend, ana- 
lyze, and label calibration gases for infrared inspection analyzers 
used in motor vehicle inspection and maintenance (I/M) programs. 
The procedures are intended to be used on gases a manufacturer 
labels with the phrase ‘made in accordance with the EPA Recom- 
mended Practice For Naming I/M Calibration Gas.’ EPA has es- 
tablished no legal requirements that gas manufacturers follow this 
set of procedures. However, claims by a gas manufacturer that a 
gas has been made in accordance with this set of procedures may 
create rights and obligations under existing State or Federal law, 
particularly those related to fair marketing procedures and product 
warranties. 


41195 (PB—84-188853) Environmental management 
report for Environmental Protection Agency, Region 10, 
March 1983. (Environmental Protection Agency, Seattle, 
WA (USA). Region X). Mar 1983. 80p. (EPA—910/9-83- 
102). NTIS, PC A05/MF AO1. 

This report demonstrates results-oriented management of 
Federal and State programs to address public health and environ- 
mental concerns in the Pacific Northwest. Our approach is to de- 
scribe and rank the main environmental problems in Region 10 and 
to draw a clear line between those problems and programs under 
way to solve them. For the past several years, this approach has 
been a fundamental, underlying--and successful--principal in the de- 
velopment of annual agreements between EPA and the States. 
These agreements describe management priorities for synergistic 
Federal, State and local work on health and environmental con- 
cerns. The agreements also provide measurements by which the ef- 
fectiveness of government actions and programs can be gauged. 
The report is in three parts. This report is submitted to the public 
and environmental program managers to advance efforts to evalu- 
ate regional problems in the context of national environmental 
goals. The authors believe it will contribute to a greater awareness 
of the distinctive character of the challenge faced by the Environ- 
mental Protection Agency in Region 10. 
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5101 Basic Studies 
REFER ALSO TO CITATION(S) 41389, 41390 


41196 (PB—84-182898) Impacts of coal surface mining 
on 25 migratory bird species of high Federal interest. Arm- 
bruster, J.S. (Fish and Wildlife Service, Fort Collins, CO 
(USA). Western Energy and Land Use Team). Dec 1983. 
363p. (FWS/OBS—83/35). NTIS, PC A16/MF AOl1. 

Potential impacts of coal surface mining on 25 migratory 
bird species of high Federal interest are examined. Information pre- 
sented is the result of literature searches on migratory bird species 
and coal surface mining operations. Each species account includes a 
discussion on distribution, life history, habitat requirements, popula- 
tion status, effects of habitat changes and human disturbance, and 
management techniques. Information on potential impacts and rec- 
ommendations for mitigation measures is included, along with gen- 
eral suggestions for the reclamation of wildlife habitat. 


5102 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 40739, 41147, 41149, 41180, 41214, 41223 


41197 (CONF-840762—1) Chemical transport through 
the soil system. Emerson, C.J.; Thomas, B. Jr.; Luxmoore, 
R.J. (Oak Ridge National Lab., TN (USA)). 1984. Contract 
AC05-840R21400. 17p. NTIS, PC A02/MF A0O1; 1; GPO 
Dep. Order Number DE84015399. 

From Summer computer simulation conference; Boston, 
MA, USA (23 Jul 1984). 

Portions are illegible in microfiche products. 

CADIL, a computer model simulating chemical transport 
through soils, was developed from the SCEHM model [an earlier 
soil chemical model developed by Begovich and Jackson at Oak 
Ridge National Laboratory (ORNL/NSF/EATC-16)] and was 
linked to AGTEHM [a terrestrial ecosystem hydrology model for 
agricultural applications developed by Hetrick, Holdeman, and 
Luxmoore at Oak Ridge National Laboratory (ORNL/TM-7856)]. 
CADIL simulates deposition, infiltration, adsorption, and degrada- 
tion of chemicals in the soil. A soil temperature model is included 
to model the effect of temperature on chemical degradation. Both 
macropore and matrix flows of chemicals in soil water are modeled. 
The theory and model algorithms are described. The model is ap- 
plied to an example case to show parametric effects. 11 references, 
2 figures, 2 tables. 


41198 (DOE/NV/10162—16) Sorption of cesium and 
strontium by arid region desert soil. Kautsky, M. (Nevada 
Univ., Reno (USA). Desert Research Inst.). May 1984. Con- 
tract AC08-81NV10162. 11lp. NTIS, PC A06/MF AOI; 1; 
GPO Dep. Order Number DE84015937. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Adsorption and ion exchange in soil systems are the princi- 
pal mechanisms that retard the migration of nuclear waste to the 
biosphere. Cesium and strontium are two elements with radioactive 
isotopes (Cs*7 and Sr®) that are commonly disposed of as nuclear 
waste. The sorption and ion exchange properties of nonradioactive 
cesium and strontium were studied in this investigation. The soil 
used in this study was collected at an experimental infiltration site 
on Frenchman Flat, a closed drainage basin on the Nevada Test 
Site. This soil is mostly nonsaline-alkali sandy loam and loamy sand 
with a cation exchange capacity ranging from 13 to 30 me/100g. 
The clay fraction of the soil contains illite, montmorillonite, and 
clinoptilolite. Ion exchange studies have shown that this soil sorbs 
cesium preferentially relative to strontium, and that charge for 
charge, the exchange-phase cations released from exchange sites 
exceed the cesium and strontium sorbed by the soil. 38 references, 
22 figures. 





41199 (JINR—18-83-388) Techniques for radon measure- 
ments in soils and thermal waters. Flerov, G.N_; 
Tret’yakova, S.P.; Dzholos, L.V.; Pazylov, M.S.; Sultank- 
hodzhaev, A.N.; Latipov, S.U.; Belyaev, A.D.; Muminov, 
A.I.; Usmandiyajov, A.M. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Reactions). 1983. 8p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE84702694. 

The possibilities of using dielectric detectors to record vari- 
ations of radon concentration in soild and in uderground waters are 
investigated. The technique for measuring soil radon was chosen 
using two geometries. It has been noted that there is some regulari- 
ty in the variations of the track density depending on the calendar 
time and on the atmospheric conditions. It is shown that track de- 
tectors are capable of registering radon in soil and in thermal 
waters reliably and that the difference between the track densities 
at the centre and in the periphery of abyssal fractures permits the 
accurate location of tracks and the determination of the point to 
observe changes in radon concentration. The comparison of the re- 
sults leads to the conclusion that the exposure time should be re- 
duced and the number of points for systematic observation should 
be increased. 


41200 (PB—84-166859) Permeability of polymeric mem- 
brane lining materials. Technical paper. Haxo, H.E. Jr.; Mie- 
dema, J.A.; Nelson, N.A. (Matrecon, Inc., Oakland, CA 
(USA)). 1984. 10p. NTIS, PC A02/MF AO1. 

Permeabilities to three gases (carbon dioxide, methane, and 
nitrogen), water vapor, and five solvents (methanol, acetone, cyclo- 
hexane, xylene, and chloroform) are reported for a broad range of 
commercial polymeric membranes. Gas and water vapor transmis- 
sion (WVT) data were determined by ASTM methods and solvent 
vapor transmission data were obtained in a modified WVT proce- 
dure. Permeability characteristics of thermoplastic and partially 
crystalline membranes were also assessed in pouch-type tests with 
salt solutions, actual wastes, acetone, xylene, and water-soluble and 
organic-soluble dyes. All membranes were permeable to some 
extent. Magnitude and direction of fluid transport vary with the 
membrane composition and its thickness, temperature, the permeant 
fluid, and the driving force which depends upon the concentration 
or the vapor pressure gradient across the membrane. Permeability 
depends upon the solubility and diffusion characteristics of the per- 
meant in the particular membrane. 


41201 (PB—84-178425) Multielemental analytical tech- 
niques for hazardous waste analysis: the state-of-the-art. 
Project report Jun 81-Jun 82. Oppenheimer, J.A.; Eaton, 
A.D.; Leong, L.Y.C.; Hinners, T.A. (Montgomery (James 
M.), Inc., Pasadena, CA (USA)). Apr 1984. 111p. NTIS, PC 
A06/MF AOl1. 

Based on a comprehensive review of the literature, the mul- 
tielemental techniques of inductively coupled plasma optical emis- 
sion spectroscopy (ICP), x-ray fluorescence (XRF) and instrumen- 
tal neutron activation analysis (NAA) have been compared for the 
determination of antimony, arsenic, barium, beryllium, cadmium, 
chromium, copper, lead, mercury, nickel, selenium, silver, thallium 
and zinc in hazardous waste matrices. These particular elements 
were chosen because they are on the list for classifying a waste as 
hazardous or on EPA's Priority Pollutant list. Each technique is 
discussed with respect to theory, anticipated interferences, correc- 
tion techniques, precision, accuracy, detection limits and cost. This 
literature review indicates that there has not been sufficient analyti- 
cal work on complex matrices to fully compare these three tech- 
niques for many of the priority pollutant elements. For those ele- 
ments with a sufficient database to compare precision and accuracy 
by the three techniques (arsenic, barium, chromium, lead, nickel 
and zinc), ICP has the advantages of lower detection limits and 
higher precision, whereas XRF may be very useful as a preliminary 
screening technique due to its ability to provide rapid semi-quanti- 
tative data even at trace levels. XRF and ICP have significant cost 


advantages over INAA, requiring much less capital expenditure 
and lower labor costs. 
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Group, Inc., Lansing, MI (USA)). Mar 1982. 100p. NTIS, 
PC A0S/MF AOI. 

Results are presented of a study to biodegrade toxic organic 
wastes and to determine the degree of breakdown of compounds 
while in contact with high-rate composting. An artificial compost 
mixture consisting of shredded newspaper, manure, wastewater 
treatment plant sludge, sawdust, peat moss, soil, powdered milk, 
and fertilizer was prepared. Toxic organic chemicals were mixed 
with this actively composting mixture to obtain a concentration of 
about 500 mg/kg. Samples were analyzed after seven days of com- 
posting and again after 30 days. Thirty-two of the 59 chemicals 
tested were found to be moderately to highly susceptible to biode- 
gradation. The potential for success is shown to be very high for 
using high-rate composting to degrade organic wastes. The possibil- 
ity of accelerating the decomposition of toxic wastes in soils is sug- 
gested. 


5103 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 39710, 39756, 39767, 39789, 41134, 41186, 
41189, 41238, 41249, 41484, 41558, 41560 


41203 (ARL/TR—058) Speciation of radionuclides in 
sediments and soils. Part II. Studies with a sequential 
extraction procedure. Voss, H.A.; Williams, G.A.; Cooper, 
M.B. (Australian Radiation Lab., Melbourne). Jul 1983. 3ip. 
pa Sales Only), PC ‘A03/MF A01. Order Number 
A series of chemical extractions with a range of organic sol- 
vents has been performed to investigate the speciation of radionu- 
clides in soil and sediment samples from the Mt. Brockman area in 
the Northern Territory. The major result is that of all the organic 
solvents used in the extractions, only acetic acid removes large pro- 
portions of the radionuclides *°Pb (ca. 30-70%) and **Ra (10- 
55%) from the soil and sediment samples. The failure of the other 
organic solvents, and in particular dimethylformamide, to extract 
iable amounts of these radionuclides is taken to indicate that 


appreciab 

21°Pb and 7*Ra are not present as discrete metal complexes of or- 
ganic ligands. The overriding conclusion, that the acidic nature of 
the solvent is the most important property in releasing the bound 
radionuclides into solution, suggests that even under mildly acidic 
conditions encountered in the environment significant amounts of 
210Pb and 7*Ra may be released for transport. 


(CEA-R—5214) Selective determination of plutoni- 
um and transplutonic elements (Am, Cm) in feces ashes. Bal- 

erry, M.; Daburon, M.L.; Jeanmaire, L. (CEA 
Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France)). Feb 1983. 27p. (In French). NTIS (US Sales 
Only), PC A03/MF A0O1. Order Number DE84780423. 

A technique has been developed for the selective determina- 
tion of the main transplutonic elements of the fuel cycle in feces 
ashes. The natural elements (U, Ra, Th and their isotopes), usually 
present in the human diet, are eliminated. Plutonium separation is 
carried out in a classical way by ion exchange resin. After elimina- 
tion of U and Th, Am-Cm are collected on a millipore filter for a 
spectrometry or global counting. Yields are 95% (o@ = 4) for Pu 
and 81.7% (o = 6,2) for Am-Cm. 


— (DOE/NE—SH04) Uranium mill tailings remedial 

action program. Radiological survey of Shiprock vicinity 
property SH04, Shiprock, New Mexico, September-November 
1982. Flynn, K.F.; Justus, A.L.; Sholeen, C.M.; Smith, 
W.H.; Wynveen, RA. (Argonne National Lab., IL (USA)). 
May 1984. Contract W-31-109-ENG-38. 76p. (ANL-OHS/ 
HP—84-SH04). NTIS, PC A05/MF A01; GPO Dep. Order 
Number DE84015550. 

The radiological assessment conducted at the Shiprock vicin- 
ity property SH04 by the ANL Radiological Survey Group indicat- 
ed background levels of radioactivity within the residential struc- 
ture. Short-term radon daughter measurements did not exceed the 
0.02 WL (or 20 mWL) limit for average annual concentration in- 
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cluding background as specified in the EPA Standard (40 CFR 
192.12[b][1]). The assessment indicated elevated levels of radioac- 
tivity at several areas in the outside environs. Twelve discrete hot 
spots or localized areas were found in the backyard, most associat- 
ed with small slabs of decorative flagstone. Radiochemical analyses 
of the stone sample collected from one of the localized areas indi- 
cated the presence of natural uranium ore. Radiochemical analysis 
of the soil sample collected from one other of the localized areas 
indicated a radium concentration of 33 +- 3 pCi/g, which is in 
excess of the limit of 5 pCi/g above background, averaged over the 
first 15 cm of soil below the surface, as specified in Section 
192.12(a)(1) of the EPA Standard. From the analyses of the samples 
and the history of the site, the contaminating material in the general 
area at the backyard and alleyway, in the area in the frontyard, and 
at several of the discrete locations in the backyard appears to be 
residual radioactive material under the provisions of the Uranium 
Mill Tailings Radiation Control Act of 1978 in the form of radium- 
enhanced material (i.e., tailings) and natural uranium ore. Since the 
surface soil contamination levels exceed the limits specified in the 
EPA Standard, remedial action for this vicinity site should be con- 
sidered. 10 references, 4 figures, 5 tables. 


41206 (DOE/NE—SH05) Uranium mill tailings remedial 
action program. Radiological survey of Shiprock vicinity 
property SH05, Shiprock, New Mexico, August-November 
1982. Flynn, K.F.; Justus, A.L.; Sholeen, C.M.; Smith, 
W.H.; Wynveen, R.A. (Argonne National Lab., IL (USA)). 
May 1984. Contract W-31-109-ENG-38. 75p. (ANL-OHS/ 
HP—84-SH05). NTIS, PC A04/MF A01; GPO Dep. Order 
Number DE840160272. 

The radiological assessment conducted at the Shiprock vicin- 
ity property SHO5 by the ANL Radiological Survey Group indicat- 
ed background levels of radioactivity within the residential struc- 
ture. Radiation exposure rates were less than the 20 pR/h above 
background limit specified in the EPA Standard (40 CFR 
192.12[b][2]). Short-term radon daughter measurements within the 
residence did not exceed the 0.02 WL (or 20 mWL) limit for aver- 
age annual concentration including background as specified in the 
EPA Standard (Section 192.12[b][1]). The assessment indicated ele- 
vated levels of radioactivity at several areas in the outside environs. 
One discrete hot spot or localized area was found in the frontyard, 
near the front porch of the residence. Radiochemical analysis of the 
soil sample collected there indicated a radium concentration of 352 
+- 35 pCi/g, which is in excess of the limit of 5 pCi/g above back- 
ground, averaged over the first 15 cm of soil below the surface, as 
specified in Section 192.12(a)(1) of the EPA Standard. From soil 
sample analyses and the history of the site, the contaminating mate- 
rial appears to be residual radioactive material under the provisions 
of the Uranium Mill Tailings Radiation Control Act of 1978 in the 
form of radium-enhanced material (i.e., tailings) and natural urani- 
um ore. Since the surface soil contamination levels exceed the limits 
specified in the EPA Standard, remedial action for this vicinity site 
should be considered. 10 references, 4 figures, 5 tables. 


41207 (DOE/NE—SHO06) Urandium mill tailings remedi- 
al action program. Radiological survey of Shiprock vicinity 
property SH06, Shiprock, New Mexico, August-November 
1982. Flynn, K.F.; Justus, A.L.; Sholeen, C.M.; Smith, 
W.H.; Wynveen, R.A. (Argonne National Lab., IL (USA)). 
May 1984. Contract W-31-109-ENG-38. 75p. (ANL-OHS/ 
HP—84-SH06). NTIS, PC A04/MF A01; GPO Dep. Order 
Number DE84016023. 

The radiological assessment conducted at the Shiprock vicin- 
ity property SH06 by the ANL Radiological Survey Group indicat- 
ed background levels of radioactivity within the residential struc- 
ture. Radiation exposure rates were less than the 20 pR/h above 
background limit specified in the EPA Standard (40 CFR 
192.12[b][2]). Short-term radon daughter measurements did not 
exceed the 0.02 WL (or 20 mWL) limit for average annual concen- 
tration including background as specified in the EPA Standard (40 
CFR 192.12[bj[1]). The assessment indicated elevated levels of ra- 
dioactivity at several areas in the outside environs. General areas of 
elevated radioactivity were found over almost the entire frontyard, 
encompassing about 1300 ft? (120 m?), and at the west side of the 
residence, encompassing about 460 ft? (43 m?). Radiochemical anal- 
ysis of the soil sample collected from the frontyard near the resi- 
dence indicated a radium concentration of 24 +- 2 pCi/g, which is 


in excess of the limit of 5 pCi/g above background, averaged over 
the first 15 cm of soil below the surface, as specified in Section 
192.12(a)(1) of the EPA Standard. Elevated levels were also found 
at a 37-ft? (3.4-m?) strip of land along the east property line, and in 
the backyard, at a small shack encompassing about 21 ft? (2.0 m?) 
of land. From soil sample analyses and the history of the site, the 
contaminating material appears to be residual radioactive material 
under the provisions of the Uranium Mill Tailings Radiation Con- 
trol Act of 1978 in the form of radium-enhanced material (i.e., tail- 
ings). Since the surface soil contamination levels exceed the limits 
specified in the EPA Standard, remedial action for this vicinity site 
should be considered. 9 references, 4 figures, 5 tables. 


41208 (GJ/TMC—06) Surface gamma-ray measurement 
= Marutzky, S.J.; Steele, W.D.; Key, B.N.; Kosanke, 

K. (Bendix Field Engineering Corp., ’ Grand Junction, Co 
(USA)). Jul 1984. Contract AC07-76GJ01664. 96p. NTIS, 
PC AOS5/MF A0Ol; 1; GPO Dep. Order Number 
DE84016085. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Bendix Field Engineering Corporation, operating contractor 
for the Technical Measurements Center of the US Department of 
Energy, Division of Remedial Action Projects, has developed 
methods for using portable gamma-ray measuring instruments to aid 
in characterizing radium contamination from uranium mill tailings. 
These instruments are used primarily for scanning areas to delineate 
contamination, determining exposure-rate levels, and determining 
radium concentrations in soils. Instrument selection, measurement 
techniques, calibration methods, and quality-assurance requirements 
are discussed in this report. 13 references, 20 figures, 10 tables. 


41209 (IA—1386, pp 224-225) SIMFIC. A fallout predic- 
tion computer program. Pernick, A.; Yariv, Y.; Levanon, I. 
Jul 1983. NTIS (US Sales Only), PC A15/MF AO1. Order 
Number T184780540. 


In Research laboratories annual report 1982. 


41210 (IA—1386, pp 226) Fractionation and the particle 

activity model of DELFIC. Pernick, A. Jul 1983. NTIS (US 

Sales Only), PC A15/MF A01. Order Number TI84780540. 
In Research laboratories annual report 1982. 


41211 (IA—1386, pp 226-227) Diffusion transport model 
of DELFIC, Pernick, A. Jul 1983. NTIS (US Sales Only), 
PC A15/MF A0O1. Order Number T184780540. 


In Research laboratories annual report 1982. 


41212 (IA—1386, pp 227-229) Radiological risks to the 
population of Israel following penetration of radioactive fall- 
out into food chains. Koch, J.; Tadmor, J. Jul 1983. NTIS 
(US Sales Only), PC Ai5/MF A0Ol1. Order Number 
T1I84780540. 

Published in summary form only. 

In Research laboratories annual report 1982. 


41213 (IAEA-TECDOC—302) Sediments and pollution in 
waterways. General considerations. Introductory lectures pre- 
sented at the first research co-ordination meeting on the role 
of sediments in the accumulation and transport of radionu- 
clides in waterways organized by the IAEA and held in Mol, 
Belgium, 11-15 October 1982. (International Atomic Energy 
Agency, Vienna (Austria)). Feb 1984. 187p. (In French). 
(CONF-8210276—). NTIS (US Sales Only), PC A09/MF 
AO1. Order Number DE84780536. 

From 1. research co-ordination meeting on the role of sedi- 
ments in the accumulation and transport of radionuclides in water- 
ways; Mol, Belgium (11 Oct 1982). 

Papers presented at the First Meeting on the Role of Sedi- 
ments in the Accumulation and Transport of Radionuclides in Wa- 
terways are provided in this collection. Abstracts of individual 
papers were prepared for selected papers of this meeting. 





41214 (PB—84-194109) EADS (Environmental Assess- 
ment Data Systems) solid discharge data system 1982. Annual 
report Jan-Dec 82. Reider, J.P. (Acurex Corp., Mountain 
View, CA (USA)). May 1984. 3lp. NTIS, 
AOl. 


PC A03/MF 


Prepared in cooperation with Midwest Research Inst., 
Kansas City, MO. 

The report is the first data summary of solid media sampling 
and analysis results compiled in EPA’s Solid Discharge Data 
System (SDDS). SDDS is a component of a group of related com- 
puterized data bases -- the Environmental Assessment Data Systems 
(EADS) -- that describe multimedia discharges from energy sys- 
tems and industrial processes. EADS was designed to aid research- 
ers in environmental assessment, source characterization, and con- 
trol technology development. The report summarizes data compiled 
from the implementation of SDDS in 1980 through 1982. It lists 
sources reported in SDDS, feed materials used, chemical analysis 
data on hazardous and priority pollutants, and the number of sam- 
ples for each source. 


41215 (PNL—5039) Environmental status of the Hanford 
Site for CY 1983. Price, K.R.; Blumer, P.J.; Carlile, J.M.V.; 
Dirkes, R.L.; Trevathan, M.S. (Pacific Northwest Lab., 
Richland, WA (USA)). Aug 1984. Contract AC06- 
76RL01830. 67p. NTIS, PC A04/MF A0l; GPO Dep. 
Order Number DE84015877. 

Samples of air, surface water, soil, vegetation, and wildlife 
were collected and external penetrating radiation dose measure- 
ments were made in the vicinity of the major operating areas on 
the Hanford Site. Most samples were analyzed for radioactive con- 
stituents including *H, *C, *Kr, Sr, *1Am, plutonium isotopes, 
natural uranium, and gamma-emitting radionuclides. In addition, 
site roads, railroad tracks, and burial ground were surveyed peri- 
odically to detect any abnormal conditions or unusual levels of ra- 
dioactivity. Radioactive and nonradioactive waste discharges and 
environmentally-related unusual occurrences reported for the major 
operating areas were reviewed and summarized. 14 references, 10 
figures, 22 tables. 


41216 (SKBF-KBS-TR—83-63) Sorption of radionuclides 
in geologic systems. Andersson, K.; Torstenfelt, B.; Allard, 
B. (Svensk Kaernbraenslefoersoerjning AB, Stockholm). Jun 
1983. 53p. NTIS (US Sales Only), PC A04/MF A0O1. Order 
Number DE84702384. 

The sorption of radionuclides (cesium, strontium, iodide, 
technetium and carbon-14) has been studied as a function of pH, 
nuclide concentration, ionic strength and contact time on geologic 
material in distribution experiments (batch-wise equilibrium studies 
and transport studies in columns). Important parameters governing 
the interaction of radionuclides with geologic materials are pH, the 
ionic strength and the amount of complex-forming agents in the 
aqueous phase, and the mineralogy of the geologic media, the 
cation exchange capacity of the corresponding minerals, the surface 
to mass ratio and the amount of complex-forming agents in the 
solid phase. Three main sorption mechanisms have been exempli- 
fied: Electrostatic interactions (ion exchange processes), which 
depend on the exchange capacity of the solid, the pH and ionic 
strength of the water and concentration of the sorbing species; che- 
misorption processes, where complex-forming agents, either in solu- 
tion or on the solid phase interact with the radionuclide; physical 
adsorption phenomena, where cationic and neutral complexes are 
sorbed on solid surfaces by non-specific forces. The sorption mech- 
anism for cesium and strontium is mainly ion exchange and for 
iodide, technetium and carbon (as carbonate) chemisorption under 
oxic conditions. Technetium in the reduced form (as 
technetium(IV)hydroxide/oxide) sorbs like the actinides mainly by 
physical adsorption. Radionuclides sorbing by ion exchange mecha- 
nisms are found to migrate in rock through microfissures and high- 
capacity minerals. A similar migration was not found for radionu- 
clides sorbing mainly by chemisorption or physical adsorption proc- 
esses. 
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41217 (SKBF-KBS-TR—83-69) Approach to modelling 
radionuclide migration in a medium with strongly varying ve- 
locity and block sizes along the flow path. Neretnicks, L; 
Rasmuson, A. (Svensk Kaernbraenslefoersoerjning AB, 
Stockholm). May 1983. 67p. NTIS (US Sales Only), PC 
A04/MF A0O1. Order Number DE84702385. 

Radionuclides escaping from a repository in crystalline rock 
for spent nuclear fuel will migrate with the seeping water in the 
fissures. Most radionuclides will be retarded by sorption on the 
rock surfaces and by diffusion into the rock matrix. Available sur- 
face for sorption and residence time are two prime variables which 
influence the radionuclide movement. The water velocity may vary 
very much along a flow path especially if the flow path enters a 
strongly fissured zone (lineament). In this paper the radionuclides in 
a stream tube with an arbitrary velocity along the flow path have 
been investigated and a numerical scheme based on the integrated 
finite difference method - IFDM - is proposed for practical calcula- 
tions. The transport mechanisms considered are advection and lon- 
gitudinal dispersion and the retardation mechanisms used are instan- 
taneous sorption in a portion of the rock (surface sorption) and dif- 
fusion into the rock matrix and sorption on the micropore surfaces. 
An attempt is also made to account for blocks of various sizes by 
the MINC approach (Multiple Interacting Continua). This method 
accounts for the large sorption surface but small volume of small 
blocks and small surface area but large volume of large blocks. Any 
block size distribution can be handled. 


41218 (SKBF-KBS-TR—83-71) Gas migration through 
bentonite clay. Pusch, R.; Forsberg, T. (Svensk Kaern- 
braenslefoersoerjning AB, Stockholm). May 1983. 29p. 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE84702386. 

Hydrogen gas produced by irradiation of pore water in the 
highly compacted bentonite that surrounds the copper canisters ac- 
cording to the KBS 2 and 3 concepts, may escape from the clay/ 
copper interface if the gas pressure is higher than the groundwater 
pressure. A reasonable physical model predicts that gas may pene- 
trate wider capillary passages that actually exist in the very dense 
clay, although these passages are still of microscopic size. In the 
large majority of the clay voids, the capillary action is sufficient, 
however, to resist gas penetration, and this suggests that a possible 
mechanism of gas migration is that of a finger-like pattern of tortu- 
ous gas passages extending from the canisters if radiolysis takes 
place at all. Two series of experiments have been run at gas pres- 
sures up to about 10 MPa. Nitrogen as well as hydrogen were used 
in these tests which seem to confirm, in principle, the validity of 
the physical model. 


41219 (SLU-REK—55) Long-run consequences of radio- 
active contamination in agriculture. 1. District of Malmoehus. 
Eriksson, A. (ed.). (Swedish Univ. of Agricultural Sciences, 
Uppsala. Dept. of Radioecology). 1983. 173p. (In Swedish). 
NTIS (US Sales Only), PC A08/MF AO1. Order Number 
DE84702115. 

Three papers dealing with the effect of released radioactivity 
on agricultural operations are presented. The risk of the radiation 
from "Cs is estimated and compared with *°Sr. The transport of 
radionuclides in the soil of the district of Malmoehus is calculated 
and applied to the radiation doses by oral food intake. Calculations 
of radiation doses by external radiation are also presented and the 
procedures to prevent contamination of food are disscussed. The 
items were treated at a public hearing on the 11th of June 1981 
(G.B.). 
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REFER ALSO TO CITATION(S) 39390, 39392, 39398, 39399, 40260 


41220 (AD-A—140155/3) Installation restoration general 
environmental technology development. Task 2. Incineration 
test of explosives contaminated soils at Savanna Army Depot 
activity, Savanna, Illinois. Final report Sep 82-Jan 84. 
Noland, J.W.; Marks, J.R.; Marks, P.J. (Weston (Roy F.), 
Inc., West Chester, PA (USA)). Apr 1984. 197p. NTIS, PC 
A09/MF AO1. 

See also AD-B077349L. 

This report presents the results of a comprehensive study 
which successfully demonstrates the effectiveness of incineration as 
a decontamination method for explosives contaminated soils. The 
project included: incineration equipment and test site selection, soil 
characterization and reactivity testing, development of a detailed 
test plan and site plan safety submission, environmental permitting, 
evaluation of materials handling procedures, incineration testing, 
and evaluation of results. 


41221 (PB—84-191048) Characterization of hazardous 
waste sites, a methods manual. Volume 3. Available laborato- 
ry analytical methods. Response report 7 Jan 80-Feb 84. 
Plumb, R.H. Jr. (Lockheed Engineering and Management 
Services Co., Inc., Las Vegas, NV (USA)). May 1984. 690p. 
NTIS, PC A99/MF E03. 

See also PB84-126929. 

A manual of available analytical procedures has been pre- 
pared as Volume 3 of the report Characterization of Hazardous 
Waste Sites - A Methods Manual. This manual provides detailed in- 
structions for the preparation and analysis of hazardous waste, 
water, soil/sediment, biological tissue, and air samples for 261 sub- 
stances listed in the hazardous waste regulations. Each of the meth- 
ods for the 946 analyte-matrix combinations that have been accu- 
mulated in this volume is classified as either ‘evaluated’ or ‘avail- 
able’ based on the availability of precision and accuracy data. 


41222 (SRD-R—273) Method of risk assessment for a 
multi-plant site. White, R.F. (UKAEA Safety and Reliabil- 
ity Directorate, Culcheth). Jun 1983. 69p. NTIS (US Sales 
Only), PC A04/MF A0O1. Order Number DE84702020. 

A model is presented which can be used in conjunction with 
probabilistic risk assessment to estimate whether a site on which 
there are several plants (reactors or chemical plants containing ra- 
dioactive materials) meets whatever risk acceptance criteria or nu- 
merical risk guidelines are applied at the time of the assessment in 
relation to various groups of people and for various sources of risk. 
The application of the multi-plant site model to the direct and in- 
verse methods of risk assessment is described. A method is pro- 
posed by which the potential hazard rating associated with a given 
plant can be quantified so that an appropriate allocation can be 
made when assessing the risks associated with each of the plants on 
a Site. 


5106 Regulations 
REFER ALSO TO CITATION(S) 39392, 40259, 41195 


41223 (PB—84-195197) Environmental impact assessment 
and findings of no significant impact for the proposed asbes- 
tos standard. Cyr, A. (Occupational Safety and Health Ad- 
ministration, Washington, DC (USA)). 2 Apr 1984. 173p. 
NTIS, PC A08/MF AO1. 

This environmental assessment presents an analysis of the en- 
vironmental effects that may be expected to occur as a result of the 
implementation of the proposed action. This report discusses asbes- 
tos production, use, and health effects; the proposed action; alterna- 
tives to the proposal; the relationship of the OSHA action with 
other Federal agency actions; the impact of the proposal on the 
worker environment; and the effects of the action on the external 
environment with respect to air, water pollution, and solid waste 
disposal, and energy and land use. This assessment is intended to 
aid the Agency in any decisionmaking prior to the promulgation of 
a final regulation for occupational exposures to asbestos. 


ERA-9/20 / 5490 
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41224 (AD-A—139620/9) Report of fresh water mussels 
workshop held at St. Louis, Missouri on 26-27 October 1982. 
Final report. Miller, A.C. (Army Engineer Waterways Ex- 
periment Station, Vicksburg, MS (USA). Environmental 
Lab.). Oct 1983. 199p. NTIS, PC A09/MF AO1. 

For sales information of individual items see AD-P003058 - 
AD-P003072. 

A workshop on fresh water mussels was held in St. Louis, 
Mo., on 26-27 October 1982. This workshop was part of a project 
on mussels conducted by the U.S. Army Engineer Waterways Ex- 
periment Station (WES), Vicksburg, Miss. as part of the Environ- 
mental Impact Research Program (EIRP). The purpose of the 
meeting was to (a) present results of the WES studies on mussels, 
(b) allow representatives of other Federal, State, and local agencies 
the opportunity to describe results of their studies on mussels, and 
(c) encourage members of the academic community and commer- 
cial shell industry and all other interested individuals to criticize 
and comment on Government-sponsored research projects dealing 
with fresh water mussles. The papers included in this volume deal 
with studies and projects that were designed to protect or invento- 
ry fresh water mussels. Included are descriptions of the Cumberlan- 
dian Mollusk Conservation Program of the Tennessee Valley Au- 
thority, results of inventories for mussels conducted by the states of 
Missouri and West Virginia, biological and natural history research 
carried out by the Virginia cooperative unit in Blacksburg, Va., and 
information on sampling and identification problems prepared by 
representatives of the Mississippi Museum of Natural History and 
the Museum of Zoology at the Ohio State University. 


41225 (AD-A—139801/5) Aquatic plant control research 
program. Interactive influences of light and temperature on 
the growth and morphology of submersed fresh water macro- 
phytes. Final report. Barko, J.W.; Hardin, D.G.; Matthews, 
M.S. (Army Engineer Waterways Experiment Station, 
Vicksburg, MS (USA). Environmental Lab.). Feb 1984. 26p. 
NTIS, PC A03/MF AOl1. 

Variations in the growth and morphology of three North 
American fresh-water macrophyte species, Elodea canadensis 
Michx., Potamogeton nodosus Poiret (P. americanus), and Vallis- 
neria americana Michx., were investigated over broad experimental 
ranges of light and temperature. Response variables considered in 
the study included biomass production, shoot density, shoot length, 
and various characteristics of leaf form. 


41226 (AD-P—003060/1) Potential uses of in vitro cul- 
ture of fresh water mussel glochidia for conservation. Isom, 
B.G. (Tennessee Valley Authority, Muscle Shoals, AL 
(USA)). Oct 1983. 4p. NTIS, PC A02/MF AOl1. 

This article is from ‘Report of Fresh Water Mussels Work- 
shop Held at St. Louis, Missouri on 26-27 October 1982,’ AD- 
A139620, p42-45. 

Ellis and Ellis published a one-page article in Science in 
which they mentioned having developed an artificial medium for 
mussel glochidia. In that particular paper they described excising 
the glochidia from the fish, which undoubtedly contributed to their 
transformation. Regardless of the success or failure of these early 
studies, no one has been able to find the chemical formula or proce- 
dures of Ellis and Ellis to bring about the artificial culture of fresh- 
water mussels. When TVA initiated the Cumberlandian Mollusk 
Conservation Program, a task was submitted on the artificial cul- 
ture of mussels. The idea behind the work was to develop a process 
for culturing large numbers of the rare or uncommon species. Since 
it was assumed that many mussels are host specific for fish, the arti- 
ficial process could be used if the natural fish host was unavailable 
or could not be identified. We hoped to develop a universal 
medium which could work not only on a single species of mussels 
but would work on all species. 





41227 (AD-P—003063/5) Status report on the Tennessee 
Valley Authority Cumberlandian Mollusc Conservation Pro- 
gram. Jenkinson, J.J. (Tennessee Valley Authority, Muscle 
Shoals, AL (USA)). Oct 1983. 5p. NTIS, PC A02/MF AOl1. 

This article is from ‘Report of Fresh Water Mussels Work- 
shop Held at St. Louis, Missouri on 26-27 October 1982,’ AD- 
A139620, p79-83. 

The Cumberlandian Mollusc Conservation Program (CMCP) 
is still in existence and is beginning to accomplish its purposes. 
Many of the research phase activities are nearing completion, and 
the conservation phase activities are taking shape. Current mussel 
populations have been assessed, some fish hosts have been identi- 
fied, and an artificial culture medium has been (re)discovered. The 
large and varied data sets that have been collected have been used 
to select transplant sites for Conradilla caelata, are in the process of 
being used to characterize and enhance mussel habitats, and are 
available for other ecological analyses. Much of this information is 
being assembled in reports which, in the near future, will be avail- 
able to interested malacologists and many others. This program has 
been successful so far because it has been a rare blending of compe- 
tent people, good ideas, adequate funding, and luck. Let’s hope the 
components stay together until the job is completed. 


41228 (IAEA-TECDOC—302, pp 93-110) River ecosys- 
tem. Descy, J.P.; Lambinon, J. (Liege Univ. (Belgium)). Feb 
1984. (In French). NTIS (US Sales Only), PC A09/MF 
A01. Order Number DE84780536. (CONF-8210276—). 

From 1. research co-ordination meeting on the role of sedi- 
ments in the accumulation and transport of radionuclides in water- 
ways; Mol, Belgium (11 Oct 1982). 

From the standpoint of the ecologist, a river is an ecosystem 
characterized by its biocoenosis, in dynamic equilibrium with the 
abiotic environment. This ecosystem can be envisaged at the struc- 
tural level by examining its physical, chemical and biological prop- 
erties, together with the relationships existing between these com- 
partments. The biocoenotic structure of a river is relatively com- 
plex: it manifests, among other specific features, the presence of 
plankton communities which show marked space-time variations. 
The function of the river ecosystem can be approximated by a 
study of the relationships between the biotic and abiotic compo- 
nents: primary production, secondary production, recycling of or- 
ganic matter, etc. Lotic environments are subject to frequent dis- 
turbance from various forms of man-made pollution: organic pollu- 
tion, eutrophization, thermal pollution, mineral pollution, contami- 
nation by organic and mineral micropollutants, as well as by ra- 
dionuclides, mechanical pollution and physical degradation. The 
biocoenotic effects of these forms of pollution may be evaluated, in 
particular, using biological indicators (bioindicators): these are 
either able to show the overall impact of the pollution on the bio- 
coenosis or else they permit the detection and evaluation of certain 
pollutant forms. 


41229 (INIS-BR—124) Study of the determination 
method of the river dispersion coefficient. Carvalho, M.A.G. 
de. (Minas Gerais Univ., Belo Horizonte (Brazil). Curso de 
Pos-graduacao em Ciencias e Tecnicas Nucleares). 1982. 
190p. (In Portuguese). NTIS (US Sales Only), PC A09/MF 
A0l. Order Number DE84780522. 

An application of the method introduced by ‘Fischer, H.B. - 
1968 - Dispersion prediction in natural streams Journal of the Sani- 
tary Engineering Division, ACSE, vol. 94 n 5A5. Proc. Paper 6169 
pp 927-943.', for the calculation of the dispersion coefficient, based 
on Taylor's model is made. The aim is to develop a method which 
avoids the necessity of having an instantaneous impulse at the en- 
trance section (Ist section) of the system being measured. The dis- 
persion coefficient is determined by curve fitting the experimental 
response in the 2nd secton and that obtained with the model by 
means of the non-linear least-squares method. The same method is 
applied with the residence time distribution function. The theoreti- 
cal differences between these two function and their results are dis- 
cussed. By adjusting the two model parameters in all these calcula- 
tions, the dispersion coefficient and the mean velocity are deter- 
mined, simultaneously. A comparison between the moment's 
method and Fischer’s formulation is also done using the same ex- 
perimental data. 
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41230 (PB—84-180017) Techniques for monitoring the 
environmental impact of insecticides on aquatic ecosystems. 

handbook, (final). (Forest Service, Broomall, 
PA (USA). Northeastern Forest Experiment Station). Jan 
1984. 66p. NTIS, PC A04/MF AOl1. 

Also pub. as Cooperative State Research, Washington, DC. 
Agricultural Information Bulletin No. 613. 

Aquatic sampling has evolved at an exceptional pace in 
recent years. The manual is designed primarily for the field techni- 
cian rather than the experienced research ecologist. Its purpose is 
to describe the equipment, procedures, and hypotheses potentially 
applicable to or previously used for studies of the impact of spruce 
budworm pesticides. The manual focuses on the field study of fresh 
water macroinvertebrates and fish, and covers both lotic (flowing) 
and lentic (stagnant) environments. 


41231 (PB—84-182120) Condition of groundfish 
sources of the eastern Bering Sea and Aleutian Islands 

in 1983. Bakkala, R.G.; Lee, L.L.; Ito, D.H.; Sample, T.M.; 
Narita, R.E. (National Marine Fisheries Service, Seattle, 
WA (USA). Northwest and Alaska Fisheries Center). Mar 
1984. 193p. NTIS, PC A09/MF AOl1. 

See also PB83-213439. 

This report contains an assessment of the condition of 
groundfish and squid in the eastern Bering Sea and Aleutian Islands 
region through 1983. The assessments are based on species-by-spe- 
cies analyses of the data collected from the commercial fishery and 
research vessel surveys. Estimates of maximum sustainable yields 
and equilibrium yields are presented to guide management of the 
1984 fishery. 
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REFER ALSO TO CITATION(S) 39397, 39602, 39603, 39604, 39605, 39663, 
39664, 39668, 39769, 39921, 40001, 40686, 41147, 41223, 41242, 41246, 41559 


41232 (BNL—35037) Both sides now: the chemistry of 
clouds. Schwartz, S.E. (Brookhaven National Lab., Upton, 
NY (USA)). 1984. Contract AC02-76CH00016. 106p. NTIS, 
PC A06/MF AOl; 1; GPO Dep. Order Number 
DE84015296. 

Portions are illegible in microfiche products. 

Two complementary approaches to the study of the oxida- 
tion of SO. and NO/sub x/ to sulfuric and nitric acids as it occurs 
in liquid-water clouds are presented. The first approach relies upon 
laboratory determination of fundamental physical and chemical 
properties and evaluation of rates of dissolution and reaction for 
representative reagent concentrations and physical situations. The 
second approach consists of measuring concentrations of relevant 
reagent and product species and other pertinent quantities in and 
about clouds and of drawing inferences from these measurements 
about the rate and extent of processes responsible for establishing 
cloudwater composition. Based on laboratory studies the following 
inferences may be drawn: aqueous-phase oxidation of SO. by H2O2 
or Os is sufficiently rapid to contribute to cloudwater acidity for 
representative concentrations of these oxidants; however, the rate 
of the Os reaction decreases strongly with decreasing pH and is of 
relatively little importance below about pH 4.5. Despite strong 
thermochemical driving force for oxidation of NOs to nitric acid in 
cloudwater, this reaction appears to be negligibly slow for repre- 
sentative concentrations of NO:, largely because of the low Henry's 
law solubility of this species in water. These inferences gain support 
from field measurements of the composition of liquid water strati- 
form clouds at various locations in the eastern United States, which 
indicate that the fractional uptake of SO. (as SOQ./sup =/) by 
cloudwater is frequently high, whereas a corresponding high frac- 
tional uptake of NO/sub x/ as NOs~ is never observed. A mutual 
exclusivity of gaseous SO. and dissolved HzO: in clouds supports 
the inference that reaction of these species in clouds is rapid and 
represents a major process for cloudwater acidification. 143 refer- 
ences, 35 figures, 2 tables. 
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41233 (PB—84-168806) EPA (Environmental Protection 
Agency) method study 23B, method 501.2, trihalomethanes by 
liquid/liquid extraction. Warner, B.J.; Cheng, S.C.; Finke, 
J.M.; Friedman, C.S.; Mitrosky, S. (Monsanto Research 
Corp., Dayton, OH (USA)). Mar 1984. 105p. NTIS, PC 
A06/MF AO1. 

The experimental design and results of a validation study for 
an analytical method to detect trihalomethanes in water are de- 
scribed herein. This method consisted of a liquid/liquid extraction 
using pentane and subsequent direct analysis by gas chromatogra- 
phy using an electron capture detector. The six concentrations of 
spiking solutions contained chloroform, bromodichloromethane, 
chlorodibromomethane and bromoform. The two waters used in 
the study were distilled and drinking water, both supplied by the 
individual laboratories. Statistical analyses and conclusions in this 
report are based on analytical data obtained by twenty collaborat- 
ing laboratories. The report covers a period from September 1979 
to December 1982. 


41234 (PB—84-176908) EPA (Environmental Protection 
Agency) method study 19, Method 609 (nitroaromatics and 
isophorone). Final report 13 Sep 78-31 Oct 83. Kinzer, G.; 
Riggin, R.; Bishop, T.; Birts, M.A.; Howard, C.C. (Battelle 
Columbus Labs., OH (USA)). Feb 1984. 77p. NTIS, PC 
A05/MF AOI. 

An interlaboratory study in which 18 laboratories participat- 
ed was conducted to provide precision and accuracy statements for 
the proposed EPA Method 609 for measuring concentrations of the 
Category 4 chemicals nitrobenzene, isophorone, 2,4-dinitrotoluene 
and 2,6-dinitrotoluene in municipal and industrial aqueous dis- 
charges. Method 609 involves solvent extraction of the pollutants 
with methylene chloride followed by Florisil clean-up and subse- 
quent gas chromatographic analysis of the four subject compounds 
using flame ionization and electron capture detection techniques. 
The study design was based on Youden’s plan for collaborative 
tests of analytical methods. Three Youden pair samples of the test 
compounds were spiked into six types of test waters and then ana- 
lyzed. The test waters were distilled water, tap water, a surface 
water, and three different industrial wastewater effluents. The re- 
sulting data were statistically analyzed using the computer program 
entitled ‘Interlaboratory Method Validation Study’ (IMVS). 


41235 (PB—84-184555) Environmental pollution control 
alternatives: Economics of waste water treatment alternatives 
for the electroplating industry. Final report. (Centec Corp., 
Reston, VA (USA)). Jun 1979. 79p. NTIS, PC A05/MF 
AOl. 

This report addresses the economics of waste water treat- 
ment alternatives as a guide for minimizing the costs of meeting 
water pollution control requirements. Initially, operating and in- 
vestment costs are presented for conventional waste water treat- 
ment systems employed by the electroplating industry. These sys- 
tems are then compared with alternative technologies that may 
offer cost savings. Finally, modifications capable of reducing raw 
material use and pollution costs are described. 


41236 (PB—84-196211) EPA (Environmental Protection 
Agency) method study 14, Method 604-Phenols. Report for 18 
Sep 78-30 Mar 84, Hall, J.R.; Florance, J.R.; Strother, D.L.; 
Wass, M.N. (IT Enviroscience, Knoxville, TN (USA)). May 
1984. 272p. NTIS, PC A12/MF AOl1. 

An interlaboratory study in which 20 laboratories participat- 
ed was conducted to provide precision and accuracy statements for 
the proposed EPA Method 604-Phenols for measuring concentra- 
tions of the Category 8 chemicals phenol, 2,4-dimethylphenol, 2- 
chlorophenol, 4-chloro-3-methylphenol, 2,4-dichlorophenol, 2,4,6- 
trichlorophenol, pentachlorophenol, 2-nitrophenol, 4-nitrophenol, 
4,6-dinitro-2-methylphenol, and 2,4-dinitrophenol in municipal and 
industrial aqueous discharges. The method provides for the deter- 
mination of the phenols by gas chromatography (GC) with flame 
ionization detection (FID) or derivatization and detection by elec- 
tron capture (EC). The study design was based on Youden’s plan 
for collaborative tests of analytical methods. Three Youden pair 
samples of the test compounds were spiked into six types of test 
waters and then analyzed. 
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41237 (PB—84-196682) EPA (Environmental Protection 
Agency) method study 25, method 602, purgeable aromatics. 
Report for Sep 79-Dec 82. Warner, B.J.; Finke, J.M.; Gable, 
R.C.; Strobel, J.E.; Snyder, A.D. (Monsanto Co., Dayton, 
OH (USA)). May 1984. 15lp. NTIS, PC A08/MF AOl1. 

The experimental design and the results of an interlaboratory 
study for an analytical method to detect purgeable aromatics in 
water are described herein. The method, EPA Method 602, Purgea- 
ble Aromatics, employs a purge-and-trap chromatographic tech- 
nique for determination of seven aromatic hydrocarbon analytes in 
water matrices. The three Youden pairs of spiking solutions used in 
this study contained benzene, chlorobenzene, 1,2-dichlorobenzene, 
1,3-dichlorobenzene, 1,4-dichlorobenzene, ethylbenzene and tolu- 
ene. The six water types used in the study were distilled water, 
drinking water, surface water, and three wastewater samples from 
industries employing or producing aromatic hydrocarbons. Twenty 
laboratories participated in the Method 602 validation study. The 
participating laboratories supplied their individual distilled, drink- 
ing, and surface water samples. Monsanto Research Corporation 
(MRC) supplied the three industrial wastewater samples. The statis- 
tical analyses and conclusions reached in this report are based on 
the analytical data obtained by the 20 participating laboratories. 
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REFER ALSO TO CITATION(S) 39756, 39767, 39768, 41189, 41215, 41217, 
41228, 41484 


41238 (DPST—83-742) Water budget for SRP burial 
ground area. Hubbard, J.E.; Emslie, R.H. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 19 Mar 1984. Contract AC09-76SR00001. 24p. NTIS, 
PC A0O2/MF AOl1; 1; GPO Dep. Order Number 
DE84015772. 

Portions are illegible in microfiche products. 

Radionuclide migration from the SRP burial ground for 
solid low-level waste has been studied extensively. Most of the 
buried radionuclides are fixed on the soil and show negligible 
movement. The major exception is tritium, which when leached 
from the waste by percolating rainfall, forms tritiated water and 
moves with the groundwater. The presence of tritium has been 
useful in tracing groundwater flow paths to outcrop. A subsurface 
tritium plume moving from the southwest corner of the burial 
ground toward an outcrop near Four Mile Creek has been defined. 
Groundwater movement is so slow that much of the tritium decays 
before reaching the outcrop. The burial ground tritium plume de- 
fined to date is virtually all in the uppermost sediment layer, the 
Barnwell Formation. The purpose of the study reported in this 
memorandum was to investigate the hypothesis that deeper flow 
paths, capable of carrying substantial amounts of tritium, may exist 
in the vicinity of the burial ground. As a first step in seeking deeper 
flow paths, a water budget was constructed for the burial ground 
site. The water budget, a materials balance used by hydrologists, is 
expressed in annual area inches of rainfall. Components of the 
water budget for the burial ground area were analyzed to deter- 
mine whether significant flow paths may exist below the tan clay. 
Mean annual precipitation was estimated as 47 inches, with evapo- 
transpiration, run-off, and groundwater recharge estimated as 30, 2, 
and 15 inches, respectively. These estimates, when combined with 
groundwater discharge data, suggest that 5 inches of the ground- 
water recharge flow above the tan clay and that 10 inches flow 
below the tan clay. Therefore, two-thirds of the groundwater re- 
charge appears to follow flow paths that are deeper than those pre- 
viously found. 13 references, 10 figures, 5 tables. 


41239 (IAEA-R—2579-F) Impact of nuclear releases into 
the aquatic environment. Final report for the period 1 July 
1980-30 June 1982. Bonotto, S. (International Atomic 
Energy Agency, Vienna (Austria)). May 1983. 41p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE84702016. 

Selected effluents from a nuclear power plant were found to 
contain *H, J, 14Sb, 125Sb, 14Cs, 136Cs, 187Cs, 58Co, Co, 
54Mn and traces of 57Co, Ag and '*Eu. The effluents were used 
as radionuclide sources for uptake studies with marine organisms. 
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Experiments with several marine algae have shown that the radion- 
uclides most concentrated are “I, 5°Co, Co and **Mn. More- 
over, some radionuclides present in the effluents only in traces 
(®7Co, 1°Ag and '*Eu) may be concentrated by the algae to meas- 
urable amounts. '*I, **Co and Co are strongly retained by the 
algae. 


41240 (IAEA-TECDOC—297) International Laboratory 
of Marine Radioactivity. Biennial Report 1981-1982. (Inter- 
national Atomic Energy Agency, Vienna (Austria)). Dec 
1983. 99p. NTIS (US Sales Only), PC AO5/MF A01. Order 
Number DE84702659. 

The Biennial Report covers the activities at the International 
Laboratory of Marine Radioactivity during the years 1981-82. It 
contains 34 short reports grouped under the headings: supporting 
activities - analytical methods development, intercalibration and 
maintenance services; studies for assessing the impacts of radionu- 
clide releases into the marine environment; studies for obtaining sci- 
entific bases for evaluating deep-sea radioactive waste disposal; 
studies on processes affecting the fate of marine pollutants; and spe- 
cial missions. Details are also presented of the general aspects of 
the laboratory operations, staff list of the Monaco Laboratory, list 
of publications, meetings and conferences attended and reports and 
papers presented, oceanographic cruises and membership of regular 
committees, working groups and international programmes. 


41241 (IAEA-TECDOC—302, pp 111-126) Biological 
activity and sediments. Cadee, G.C. (Netherlands Inst. for 
Sea Research (NIOZ), Den Burg, Texel). Feb 1984. NTIS 
(US Sales Only), PC A09/MF A0Ol. Order Number 
DE84780536. (CONF-8210276—). 

From 1. research co-ordination meeting on the role of sedi- 
ments in the accumulation and transport of radionuclides in water- 
ways; Mol, Belgium (11 Oct 1982). 

Depositfeeding, burrowing and irrigation of burrows by 
bottom-dwelling organisms has a major effect on processes at the 
sediment-water interface. Of these different bioturbation activities, 
depositfeeding is the best studied in freshwater as well as in the sea. 
Either produced faecal material is collected quantitatively or the 
burial and redistribution of a distinctive marker horizon deposited 
on the sediment surface is measured. Examples are given from the 
vast literature. Usually depositfeeding shows a clear seasonal varia- 
tion. Bioturbating organisms provide a mechanism for migration/ 
diffusion of artificially introduced radionuclides into the sediment, 
particularly if such radionuclides are adsorbed to sediment particles. 
Deposition of such particle-bound radionuclides will be enhanced 
by suspension-feeders. In freshwater biodeposition and bioturbation 
will be most important in the lower reaches of rivers and in lakes, 
where zooplankton and zoobenthos populations are higher and sedi- 
ments finer and more appropriate for deposit-feeders. 


41242 (IAEA-TECDOC—302, pp 127-135) Problems of 
sediment sampling and conservation for radionuclide accumu- 
lation studies. Duursma, E.K. (Delta Institute for Hydrobio- 
logical Research, Yerseke (Netherlands)). Feb 1984. NTIS 


(US Sales Only), PC A09/MF AO1. 
DE84780536. (CONF-8210276—). 

From 1. research co-ordination meeting on the role of sedi- 
ments in the accumulation and transport of radionuclides in water- 
ways; Mol, Belgium (11 Oct 1982). 

Aquatic sediment sampling and conservation procedures are 
dependant on the problems of investigation, and thus require both 
for radionuclide and geochemical studies special consideration. A 
general rule is that upon sampling, the natural sediment composi- 
tion and structure should be optimally preserved. Conservation of 
bottom sediments at 4 deg. C is a good method for material to be 
used for experiments (e.g. sorption studies), while deep-freezing (-20 
deg. C) is best for geochemical and biological analysis of the sedi- 
ments. Freeze-drying preserves most of its structure and the geo- 
chemical speciation of substances. For studies on migration of ra- 
dionuclides in bottom sediments, investigations on dominant factors 
are important, among which are mentioned microbiological activi- 
ties, effective sediment properties like base-exchange capacities and 
the presence of benthic fauna. Field studies combine with selective 
experiments and analysis, present opportunities for optimal results. 
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41243 eee ve 137-158) Some ae 
cal me gt of the importance of the role of sediments in 
propagation and of pee Foerstner, vo 
(Arbeitsbereich Umweltschutztechnik, Technische Universi- 
taet Hamburg-Harburg (Germany, F.R.)); Schoer, J. (Hei- 
delberg Univ. (Germany, F.R.)). Feb 1984. NTIS (US Sales 
Only), PC AO9/MF AOl1. Order Number DE84780536. 
(CONF-8210276—). 

From 1. research co-ordination meeting on the role of sedi- 
ments in the accumulation and transport of radionuclides in water- 
ways; Mol, Belgium (11 Oct 1982). 

Sediment analyses are used to pin-point major sources of 
pollutants and to estimate the toxicity potential of dredged materi- 
als on agricultural land. For source assessment standardization is 
needed with respect to grain size effects; various methods are de- 
scribed, e.g., extrapolation techniques, mineral corrections, mechan- 
ical fractionation, chemical extraction of mobile fractions of metals, 
comparison with conservative elements. Sequential extraction tech- 
niques are used to determine the chemical associations of heavy 
metals and artificial radionuclides with specific sedimentary phases, 
whereby the potential availability of toxic compounds for biological 
uptake may eventually be estimated. The importance of such inves- 
tigations in the classification of dredged materials is rapidly increas- 
ing. Comparison of the chemical forms of stable isotopes with those 
of their instable counterparts - studied for Mn and Cs from Rhone- 
sediments - indicate significant higher leachabilities of the latter; it 
is concluded that the short-term chemical interactions and biologi- 
cal uptake processes are enhanced for the instable isotopes. 


41244 (IAEA-TECDOC—302, pp 159-185) Sediment- 
water interactions and models for the transport and fate of ra- 
dionuclides in rivers. Edgington, D.N. (Wisconsin Univ., 
Milwaukee (USA). Center for Great Lakes Studies). Feb 
1984. NTIS (US Sales Only), PC A09/MF AOI. Order 
Number DE84780536. (CONF-8210276—). 

From 1. research co-ordination meeting on the role of sedi- 
ments in the accumulation and transport of radionuclides in water- 
ways; Mol, Belgium (11 Oct 1982). 

This paper reviews the basic principles underlying the im- 
portance of sediment-water interactions in the construction of 
models to describe the transport and fate of radionuclides in rivers. 
This is a very complex problem and the inclusion of all the possible 
transformations occurring in natural aquatic systems lead to ex- 
tremely complicated models that are almost impossible to parame- 
terize. The paper reviews in detail the types of models that have 
been developed and the problems that can arise in experimentally 
determining the important parameters. The use of steady-state 
mixed-tank models is described in detail and two specific examples 
of their use are presented. The use of such models reduces consid- 
erably the number of physical parameters that have to be measured. 
The geochemical properties of sediments are described in relation 
to the interaction of radionuclides and other pollutants. Finally, the 
paper addresses the use of models and the degree of complexity re- 
quired. 


41245 (NRPB-M—101) Analysis and radiological assess- 
ment of survey results and samples from the beaches around 
Sellafield. Webb, G.A.M.; Fry, F.A. (National Radiological 
Protection Board, Harwell (UK)). Dec 1983. lip. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702342. 

After radioactive sea debris had been found on beaches near 
the BNFL, Sellafield, plant, NRPB was asked by the Department 
of the Environment to analyse some of the samples collected and to 
assess the radiological hazard to members of the public. A report is 
presented containing an analysis of survey reports for the period 19 
November to 4 December 1983 and preliminary results of the anal- 
ysis of all samples received, together with the Board’s recommen- 
dations. 


41246 (PB—84-170828) Physico-chemical model of toxic 
substances in the Great Lakes. Thomann, R.V.; DiToro, 
D.M. (Manhattan Coll., Bronx, NY (USA). Environmental 
Engineering and Science Program). Mar 1984. 177p. NTIS, 
PC A09/MF AO1. 
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A physico-chemical model of the fate of toxic substances in 
the Great Lakes is constructed from mass balance principles and in- 
corporates principal mechanisms of particulate sorption-desorption, 
sediment-water and atmosphere-water interactions, and chemical 
and biochemical decay. Calibration of the toxic model is through 
comparison to plutonium-239 data collected in the 1970s using a 23 
year time variable calculation and indicates that in general, the sedi- 
ments are interactive with the water column in the Great Lakes 
through resuspension and or horizontal transport. Fifty percent re- 
sponse times of 239Pu following a cessation of load extend beyond 
10 years with sediment resuspension. The calibration model was ap- 
plied to polychlorinated biphenyl (PCB) using a high and low esti- 
mate of contemporary external load and with and without volatili- 
zation. Calibration of the model to data on benzo(a)pyrene confirms 
that on a lake-wide scale the principal external source in the atmos- 
phere and for the larger lakes such as Michigan the response time 
of the lake to external loads is about 6-10 years while for Lake Erie 
response time is about 2 years. Application of the model to cadmi- 
um in the lakes, using a solids dependent partition coefficient indi- 
cates that the lakes do not reach equilibrium over a 100 year 
period. Calculated high concentrations of cadmium in interstitial 
water (e.g., 10 microgram/1) indicate the importance of measuring 
interstitial cadmium concentrations. 


41247 (PNL-SA—11867) Model study of mitigative strat- 
egies to control radionuclide migration in ground water. 
Skaggs, R.L. (Pacific Northwest Lab., Richland, WA 
(USA)). Apr 1984. Contract AC06-76RL01830.  49p. 
(CONF-8405203—2). NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. Order Number DE84015590. 

From 4. national symposium on aquifer restoration and 
ground water monitoring; Columbus, OH, USA (23 May 1984). 

Portions are illegible in microfiche products. 

A ground-water flow and transport model is used to evalu- 
ate the effectiveness of selected contaminant mitigation techniques 
to control radionuclide migration in ground water. The study is 
conducted for a shallow, semi-confined aquifer located in the Gulf 
Coastal Plain of Texas. A point source release of strontium-90 is as- 
sumed. The redirection of ground-water flow and consequently 
transport to more circuitous routes is the basic strategy evaluated. 
This strategy results in longer travel times and, thus, greater natural 
decay of radionuclides. The mitigative techniques considered in- 
clude: (1) construction of engineered barriers to ground-water flow 
and transport, and (2) ground-water withdrawal and injection for 
piezometric surface modification. The study is conducted using 
TRANS, a two-dimensional ground-water flow and transport code 
developed by the Illinois State Water Survey. With its many fea- 
tures (i.e., the ability to simulate the effects of internal and external 
boundaries, pumping and injection, etc.), TRANS provides the 
means to evaluate performance of both engineered barriers and 
ground-water withdrawal/injection with reasonable ease and effi- 
ciency. The evaluation of the mitigative techniques is made on the 
basis of achievable mitigation (i.e., increase in path length and 
travel time) as a function of site hydrogeology and basic mitigative 
technique design characteristics. Further, the results of the study 
are used to graphically illustrate the effects of selected mitigative 
techniques on ground-water potentials, flow paths and contaminant 
transport. 13 references, 21 figures, 2 tables. 


41248 (SCPRI-RT—3-1982) 3. Quarterly progress report 
1982. (Service Central de Protection contre les Rayonne- 
ments Ionisants, 78 - Le Vesinet (France)). 1982. 34p. (In 


French). NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE84751396. 

This quarterly report of the SCPRI exposes an interpretation 
of the principal results concerning the surveillance of radioactivity 
in the environment: atmospheric dusts, rainwater, surface water, un- 
derground water, irrigation water, drinking water, food chain, sea 
water around nuclear plant sites and other sites. The activities of 
various radioisotopes are presented in tables (7Be, **Co, Co 
14Cs, 487Cs, Sr, Ru, K, °*Mn, U and T). A bibliographic se- 
lection is also presented. 


41249 (SKBF-KBS-TR—83-28) Analysis of selected pa- 
rameters for the BIOPATH-program. Bergstroem, U.; Wil- 
kens, A.B. (Svensk Kaernbraenslefoersoerjning AB, Stock- 
holm). Jun 1983. 99p. NTIS (US Sales Only), PC A05/MF 
AO01. Order Number DE84702383. 

The radioecological model BIOPATH (82) has been used to 
calculate the radiological contributions to man from leakage of 
groundwaterborne nuclides from a repository. BIOPATH is a com- 
puter code based upon compartment theory. A revision of the most 
necessary input data for the BIOPATH code has been performed. 
Both nuclide independent and nuclide dependent parameters have 
been treated. Especially for the uptake in food chains statistical 
properties are given to enable sensitivity analyses of the results. 
The present diet and food consumption habits are reviewed where 
average intake values are given both for Sweden and for different 
parts of the world. 


41250 Nuclear Energy Agency research and environmen- 
tal surveillance programme related to sea disposal of low-level 
radioactive waste. Rueegger, B. (Nuclear Energy Agency, 
75 - Paris (France)); Templeton, W. (Battelle Pacific North- 
west Labs., Richland, WA (USA)); Gurbutt, P. (Ministry of 
Agriculture, Fisheries and Food, Lowestoft (UK). Director- 
ate of Fisheries Research). pp 301-313 of Radioactive waste 
management. Vol. 5. Proceedings of an international confer- 
ence held by the IAEBA in Seattle, 16-20 May 1983. Vienna, 
Austria; IAEA (1984). (CONF-830523—; [AEA-CN—43/ 
155). 

From International conference on radioactive waste manage- 
ment; Seattle, WA, USA (16 May 1983). 

Sea dumping operations of certain types of packaged low- 
and medium-level radioactive wastes have been carried out since 
1967 in the northeast Atlantic under the auspices of the Nuclear 
Energy Agency of the OECD. Since 1977 these operations have 
been organized according to the requirements of the Multilateral 
Consultation and Surveillance Mechanism for Sea Dumping of Ra- 
dioactive Waste established in conformity with the London Con- 
vention by the OECD Council. On the occasion of the 1980 review 
of the continued suitability of the northeast Atlantic site used for 
the disposal of radioactive waste, it was recommended that an 
effort should be made to increase the scientific data base relating to 
the oceanographic and biological characteristics of the dumping 
area. In particular, it was suggested that a site-specific model of the 
transfer of radionuclides in the marine environment be developed 
which would permit a better assessment of the potential radiation 
doses to man from the dumping of radioactive waste. To fulfil these 
objectives a research and environmental surveillance programme 
related to sea disposal of radioactive waste was set up in 1981 with 
the participation of thirteen Member countries and the International 
Laboratory for Marine Radioactivity of the IAEA in Monaco. 
Modelling efforts include a description of the release rates from 
waste packages; the dispersion of radioactivity in the ocean in dif- 
ferent space and time-scales; biological transfers, including short- 
circuit mechanisms; and dose estimations. Research in physical 
oceanography, geochemistry and biology will provide the neces- 
sary data to support the modelling work. Radiological surveillance 
concentrates on the collection and radioanalysis of indicator materi- 
als, particularly biota and sediments, and intercalibration. Promising 
results have already been obtained and more are anticipated in the 
not too distant future. 


41251 Review of a field study of radionuclide migration 
from an underground nuclear explosion at the Nevada Test 
Site. Hoffman, D.C.; Daniels, W.R.; Wolfsberg, K.; Thomp- 
son, J.L.; Rundberg, R.S.; Fraser, S.L.; Daniels, K.S. (Los 
Alamos National Lab., NM (USA)). pp 241-256 of Radioac- 
tive waste management. Vol. 5. Proceedings of an interna- 
tional conference held by the IAEA in Seattle, 16-20 May 
1983. Vienna, Austria; IAEA (1984). (CONF-830523—; 
IAEA-CN—43/469). 

From International conference on radioactive waste manage- 
ment; Seattle, WA, USA (16 May 1983). 

Results from a long-term (9 year) field study of the distribu- 
tion of radionuclides around an underground nuclear explosion 
cavity at the Nevada Test Site are reviewed. The goals of this Ra- 
dionuclide Migration project are to examine the rates of migration 





underground in various media and to determine the potential for 
movement, both on and off the Nevada Test Site, of radioactivity 
from such explosions, with particular interest in possible contamina- 
tion of water supplies. Initial studies were undertaken near the site 
of the low-yield test Cambric, which was detonated 73 m beneath 
the water table in tuffaceous alluvium. Solid samples were obtained 
from just below ground surface to 50 m below the detonation 
point, and water was sampled from five different regions in the vi- 
cinity of the explosion. Ten years after the test, most of the radio- 
activity was found to be retained in the fused debris in the cavity 
region and no activity above background was found 50 m below. 
Only tritium and ®°Sr were present in water in the cavity at levels 
greater than recommended concentration guides for water in un- 
controlled areas. A satellite well is being used to remove water 91 
m from the detonation point. During seven years (7x10° m*) of 
pumping, tritium, “Kr, **Cl and '°I have been detected in the 
water. Approximately 40% of the total tritium from the cavity 
region has been removed by pumping at the satellite well, and the 
maximum in the tritium concentration is clearly defined. Use of sen- 
sitive analytical techniques has permitted measurement of the very 
low concentrations of **Cl and '*°I present in the water. The **Cl 
peak precedes the tritiated water, possibly as a result of anion ex- 
clusion. Additional analyses are in progress to better define the 
shape of the '°I concentration curve. 


5204 Thermal Effluents Monitoring And Transport 
REFER ALSO TO CITATION(S) 39955, 41199 
5205 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 39668, 39847, 39848, 40000, 40260 


41252 (AD-P—003070/0) Status of fresh water mussel 
research in Virginia. Neves, R.J. (Virginia Polytechnic Inst. 
and State Univ., Blacksburg (USA). Dept. of Fisheries and 
Wildlife Sciences). Oct 1983. 14p. NTIS, PC A02/MF AO0O1. 

This article is from ‘Report of Fresh Water Mussels Work- 
shop Held at St. Louis, Missouri on 26-27 October 1982,’ AD- 
A139620, p155-168. 

In addition to the previously described mussel research 
projects in Virginia, the Tennessee Valley Authority (TVA) has 
undertaken a wide-ranging Cumberlandian Mollusc Conservation 
Program to (a) accumulate information on the present distribution, 
life histories, and ecological requirements of the Cumberlandian 
mussel fauna and (b) conserve or increase populations of these spe- 
cies in the Tennessee River drainage. This TVA program has con- 
tributed greatly toward a better understanding of species status, 
water quality problems, and research needs for this unique faunal 
group. The attention currently being given to fresh water mussels 
in the upper Tennessee River system is unprecedented, and partici- 
pating State and Federal agencies are to be commended for sup- 
porting conservation activities far beyond what is legally required. 
The success of a mollusk conservation effort will depend on public 
awareness, not of mussels in and for themselves but as indicators of 
riverine degradation and its effect on environmental health and rec- 
reational opportunities for man. 


41253 (DOE/BP—240-Vol.1) Natural propagation and 
habitat improvement. Volume I. Oregon. Supplement C: 
White River Habitat Inventory. Annual report, 1983. Heller, 
D.; Uebel, J.; Wiswar, D.; Cain, T.; Kinzev, D. (USDOE 
Bonneville Power Administration, Portland, OR). Apr 1984. 
399p. NTIS, PC A17/MF AOl. Order Number 
DE84015528. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

More than 130 miles of stream fish habitat was inventoried 
and evaluated on the Mt. Hood National Forest during the first 
year of this multi-year project. First year tasks included field inven- 
tory and evaluation of habitat conditions on the White River and 
tributary streams thought to have the highest potential for support- 
ing anadromous fish populations. All streams inventoried were lo- 
cated on the Mt. Hood National Forest. The surveyed area appears 
to contain most of the high quality anadromous fish habitat in the 
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drainage. Habitat conditions appear suitable for steelhead, coho, 
and chinook salmon, and possibly sockeye. One hundred and 
twenty-four miles of potential anadromous fish habitat were iden- 
tifed in the survey. Currently, 32 miles of this habitat would be 
readily accessible to anadromous fish. An additional 72 miles of 
habitat could be accessed with only minor passage improvement 
work. About 20 miles of habitat, however, will require major in- 
vestment to provide fish passage. Three large lakes (Boulder, 14 
acres; Badger, 45 acres; Clear, 550 acres) appear to be well-suited 
for rearing anadromous fish, although passage enhancement would 


be needed before self-sustaining runs could be established in any of 
the lakes. 


41254 (NUREG/CR—3897) Evaluation of ecosystem 
simulation models as tools for assessment of power plant im- 
pacts on fish populations. Final report. Swartzman, G.L. 
(Washington Univ., Seattle (USA). Center for Quantitative 
Science). Jul 1984. 1lp. NTIS, PC A02 - GPO* $3.00. 
Order Number DE84901747. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

This report summarizes work on evaluating the usefulness of 
models in assessing power plant impacts. Models were found to be 
most useful in suggesting frequency and replication for monitoring 
programs. Models also were useful in indicating where further data 
are needed. The modeling work on Lake Ontario and Lake 
Keowee indicated difficulties in using monitoring data for model 
construction and validation. 


41255 (OSS/RR—2) Water quality characteristics 
eight billabongs in the Magela Creek catchment. Hart, B.T.; 
McGregor, R.J. (Office of the Supervising Scientist for the 
Alligator Rivers Region, Sydney (Australia)). Dec 1982. 
60p. NTIS (US Sales Only), PC A04/MF AOI. Order 
Number DE84702018. 

The billabongs downstream of the Ranger uranium deposits 
in the Alligator Rivers Region of the Northern Territory have been 
identified as being potentially endangered. The mining companies 
propose to discharge contaminated waters to Magela Creek at times 
of high flow with the possible subsequent problem of accumulation 
of contaminants such as radium, uranium and heavy metals in the 
billabongs. An understanding of the billabong ecosystems is needed 
if the Supervising Scientist is to be able to determine monitoring 
programs that will enable the detection of any deleterious environ- 
mental effects due to the mining operations. A survey of the phy- 
sico-chemical limnology of the billabongs was conducted during a 
six-week period covering the end of the dry season to the com- 
mencement of the wet season. 


5206 Regulations 
REFER ALSO TO CITATION(S) 41195 


41256 (GAO/RCED—84-80) Federal and state efforts to 
protect ground water. (General Accounting Office, Washing- 
ton, DC (USA). Resources, Community and Economic De- 
velopment Div.). 21 Feb 1984. 9lp. General Accounting 
Office, Box 6015, Gaithersburg, MD 20760. Order Number 
T184901467. 

Report to The Chairman, Subcommittee on Commerce, 
Transportation and Tourism, Committee on Energy and Com- 
merce, House of Representatives. 

Federal and state efforts to protect the nation’s groundwater 
supplies are discussed. The report provides information on the 
nature and scope of groundwater contamination, adequacy of feder- 
al and state authority and resources to deal with groundwater con- 
tamination, and the federal government's role in formulating, ad- 
ministering, and supporting a national groundwater protection 
policy. 





52 ENVIRONMENTAL SCIENCES, AQUATIC 
5206 Regulations 


41257 (PB—84-196674) EPA (Environmental Protection 
Agency) Method Study 12, cyanide in water. Final report. 
Winter, J.; Britton, P.; Kroner, R. (Environmental Protec- 
tion Agency, Cincinnati, OH (USA). Environmental Moni- 
toring and Support Lab.). May 1984. 125p. (EPA—600/4- 
84-045). NTIS, PC A06/MF AOl1. 

EPA Method Study 12, Cyanide in Water reports the results 
of a study by EMSL-Cincinnati for the parameters, Total Cyanide 
and Cyanides Amendable to Chlorination, present in water at mi- 
crogram per liter levels. Four methods: pyridine-pyrazolone, pyri- 
dine-barbituric acid, electrode and Roberts-Jackson were used by 
112 laboratories in Federal and State agencies, municipalities, uni- 
versities, and the private/industrial sector. Sample concentrates 
were prepared in pairs with similar concentrations at each of three 
levels. Analysts diluted samples to volume with distilled and natural 
waters and analyzed them. Precision, accuracy, bias and the natural 
water interference were evaluated for each analytical method and 
comparisons were made between the four methods. 


53 ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


5301 Social And Economic Studies 
REFER ALSO TO CITATION(S) 39564, 39705 


41258 (DOE/BP—109) Transmission line construction 
worker profile and community/corridor resident impact 
survey. Final report. Gale, M. (Mountain West Research, 
Inc., Billings, MT (USA)). Mar 1982. 110p. NTIS, PC A06/ 
MF AO1; 1; GPO Dep. Order Number DE84014529. 

Portions are illegible in microfiche products. 

A proper assessment of the socioeconomic consequences of 
transmission line siting and construction requires information on 
two issues: the part of the socioeconomic environment which are 
most likely to be affected by the siting and construction processes, 
and the characteristics of transmission line projects which most de- 
termine socio-economic consequences. Two research surveys were 
conducted. The first was a survey of transmission line construction 
workers on projects in the Pacific Northwest. Purpose of this 
survey was to obtain data on those characteristics of transmission 
line construction workers that influence the nature of their social 
and economic impacts on communities along the transmission line 
route. Of particular importance was the local/nonlocal composition 
of the work force. The second survey was directed at communities 
and rural areas which had recently experienced or were currently 
experiencing the impacts of transmission line construction. 


41259 (PB—84-185404) Decreasing household energy use 
through social marketing: the dishwashing case. Verhage, 
B.J.; Vollering, J.B. (Interuniversitaire Interfaculteit Be- 
drijfskunde, fae ‘ee 1981. 27p. (R—40). NTIS, 
PC E04/MF 

This paper argues, that the government's efforts in designing 
an energy conservation campaign should be based on a realistic 
analysis of consumer attitudes and behavior. The study which fo- 
cused on the energy use involved with dishwashing, indicates that 
washing-up habits vary significantly between families. In house- 
holds with manual as well as automatic dishwashing, a considerable 
loss of energy tends to occur through wasteful behavior. The re- 
search findings also indicate some major barriers to overcome in 
the design of an effective program: the lack of knowledge about 
energy use at home, and the existing consumer attitudes, which are 
not compatible with reducing energy consumption. It is concluded 
that an effective energy conservation campaign should provide 
some down-to-earth hints concerning those consumer habits, which 
appear to be responsible, in both types of households, for the high- 
est waste of energy. 


5302 Assessment Of Energy Technologies 


REFER ALSO TO CITATION(S) 39398, 39399, 41174, 41214, 41254 


41260 (NUREG—1073) Draft environmental statement 
related to the operation of River Bend Station (Docket No. 
50-458). (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation). Jul 1984. 
246p. NTIS, PC All/MF AOl - GPO*. Order Number 
TI84901743. 
Portions are illegible in microfiche products. 

draft environmental statement contains the second as- 
sessment of the environmental impact associated with the operation 
of River Bend Station, pursuant to the National Environmental 
Policy Act of 1969 (NEPA) and Title 10 of the Code of Federal 
Regulations, Part 51, as amended, of the Nuclear Regulatory Com- 
mission regulations. This statement examines the environment, envi- 
ronmental consequences and mitigating actions, and environmental 
and economic benefits and costs. 


5303 Environmental Impact Statements 


REFER ALSO TO CITATION(S) 39940, 40135 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


5501 Behavioral Biology 
REFER ALSO TO CITATION(S) 41133, 41503 
5502 Biochemistry 


REFER ALSO TO CITATION(S) 41363, 41364, 41365, 41366, 41367, 41387, 
41392, 41408, 41488, 41489, 41490, 41497, 41498, 41499, 41500, 41501, 41502, 
41503, 41507, 41535 


41261 (AD-A—139668/8) Comparative studies on the 
structure of human adenovirus genomes 4, 7 and 21. Annual 
progress report 1 Jul 79-20 Jan 80. Padmanabhan, R. (Mary- 
land Univ., Baltimore (USA). Dept. of Biological Chemis- 
try). 1 Feb 1980. 32p. NTIS, PC A03/MF AOl1. 
Adenovirus Type 7 (Greider Strain) was grown in human 
KB cells. The virions were purified by CsCl equilibrium centrifuga- 
tion, the DNA was extracted and purified. The viral genome was 
analyzed by restriction endonucleases EcoRI, BamHI, Smal, Hpal, 
Bell, BstEII and KpnI. The restriction endonuclease patterns of the 
viral DNA was compared with those of three Ad 7 subgroups. Pat- 
terns we obtained by cleaving Ad 7 with SalI, HpaI, Bam Hi and 
Smal were identical to those obtained by cleaving Ad 7 with Sall, 
HpaI, Bam Hi and Smal were identical to those obtained with 
strain 1058 and strain 55142 (Ad 7 vaccine strain). However, EcoRI 
pattern of Ad 7 (Greider) was different from strain 1058 and 55142 
in that one site mapped at 85.4 units from the left end of the DNA 
is missing. DNA sequence at the inverted terminal repetition of Ad 
7 DNA was analyzed in order to compare Ad 7 (Greider) with Ad 
3 DNA, another member of ‘weakly oncogenic’ group (B). Ad 2 
(add Ad 5) member of non-oncogenic group (C) and with Ad 12, 
member of ‘highly oncogenic’ group (A) of human adenoviruses. 
Our results indicate that the length of the inverted terminal repeti- 
tion of Ad 7 (Greider) is identical to Ad 3 but different from Ad 2 
(or Ad 5) and Ad 12 (or Ad 18). The nucleotide sequence homol- 
ogy in this unique region between Ad 7 and Ad 3 is 95%. We puri- 
fied the Ad 7 DNA-protein complex to establish conditions for 
DNA-transfection in Human Embryonic Kidney cells in vitro. 


41262 (DOE/EV/70210—T1) Studies of the repair of ra- 
diation-induced genetic in Drosophila. Annual 
progress report, February 1-July 1, 1983. (California Univ., 
Davis (USA). Dept. of Genetics). 1983. Contract AT03- 
76EV70210. 3p. NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE84015499. 





Research progress is reported in the following areas: (1) 
characterization of a photo-repair deficient mutant in Drosophila; 
(2) the role of poly(ADPR)polymerase in Drosophila repair; and 
(3) service functions. (ACR) 


41263 Cellular responses to DNA damage. Friedberg, 
E.C.; Bridges, B.A. (eds.). New York, NY; Alan R. Liss, 
Inc. (1983) 739p. (CONF-830440—). Alan R. Liss, Inc., 150 
Fifth Ave., New York, NY 10011. Order Number 
T184009511. Contract AC01-78RG06405. 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

This volume is the outcome of an international meeting held 
at Keystone, Colorado in April 1983. The meeting was one of the 
1983 UCLA Symposia organized through the Molecular Biology 
Institute of the University of California, Los Angeles. The aim of 
this symposium is to convey the current understanding of the cellu- 
lar responses to DNA damage. The advance in our understanding 
the biochemistry of DNA repair damage has progressed dramatical- 
ly since 1978; particularly notable has been the elucidation of the 
control processes involved in the SOS inducible response and of 
the enzymic steps in excision repair in bacteria. A much fuller 
knowledge is accumulating on the correlation of specific types of 
induced mutation with specific DNA lesions and on the nature of 
untargeted mutations not directly associated with DNA damage. 
However, the exact mechanism by which mutations arise still 
eludes description, although we sense that the denouement cannot 
be long delayed. In this area, as in others, the impact of recombi- 
nant DNA technology is beginning to be felt, and it cannot be too 
long before human DNA repair genes are added to the rapidly ex- 
panding list of bacterial and yeast genes already isolated. 


41264 Z-DNA: implication for DNA damage and repair. 
Leng, M.; Freund, A.M.; Malfoy, B.; Malinge, J.M.; Pilet, 
J.; Rio, P. (Centre National de la Recherche Scientifique, 
45045 Orleans Cedex, France). pp 23-36 of Cellular re- 


sponses to DNA damage. Friedberg, E.C.; Bridges, B.A. 
(eds.). New York, NY; Alan R. Liss, Inc. (1983). (CONF- 
830440—). T184009511 

From UCLA symposia on molecular and cellular biology; 
mene CO, USA (10 a 


first part of work, we titrate by antibodies to Z- 
DNA form Vv DNA prepared from pBR322 DNA by annealing co- 
valently closed complementary strands and poly(dG-dC).poly(dG- 
dC) (Z-form), respectively. Assuming that in the complexes, each 
antibody binding site covers the same number of nucleotide resi- 
dues, the conclusion is that in form V DNA 40 +- 10% of the nu- 
cleotide residues adopt the Z conformation. These segments in Z 
conformation must include sequences other than stretches of alter- 
nating (G-C) bases. In the second part, we compare the reactivity 
of B- and Z-DNA versus two carcinogens and an antitumoral com- 
pound. The carcinogen N-acetoxy-N-acetyl-2-aminofluorene binds 
to B-DNA and Z-DNA to about the same extent. The carcinogen 
N-hydroxy-2-aminofluorene binds to B-DNA and almost not to Z- 
DNA. This difference in reactivity is discussed in relation with the 
dynamic structure of Z-DNA. We confirm by the study of 
poly(dG-br°dC).poly(dG-br>dC), polymer which has the Z confor- 
mation whatever is the salt concentration, that the dynamic struc- 
ture of Z-DNA differs greatly from that of B-DNA. Finally, we 
show by circular dichroism that the conformations of B-DNA and 
Z-DNA after reaction with cis-dichlorodiammineplatinum (II) are 
different. 4 figures. 


41265 Properties of the uvrABC endonuclease from E. 
coli. Seeberg, E.; Steinum, A.L. (Norwegian Defence Re- 
search Establishment, Kjeller, Norway). pp 39-49 of Cellu- 
lar responses to DNA damage. Friedberg, E.C.; Bridges, 
B.A. (eds.). New York, NY; Alan R. Liss, Inc. (1983). 
(CONF-830440—). T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

e have purified the uvrA, uvrB and uvrC proteins and in- 
venue their DNA binding properties and nuclease reactions 
with damaged DNA. The uvrABC endonuclease reaction can be 
resolved in two steps, the first being uvrA, uvrB-dependent recog- 
nition of the damaged site. This step is inhibited by the nonhydroly- 
zable ATP analogue ATP [yS] and thus appears to require ATP 


hydrolysis by the uvrA ATPase. The second step is a uvrA, uvrB, 
uvrC-dependent strand cleavage reaction which is not inhibited by 
ATP [YS]. It is indicated that the uvrA and uvrB proteius first bind 
to a nonspecific site on the DNA and thereafter is being translocat- 
ed to the site of the lesion by a process which requires ATP hy- 
drolysis. The uvrC protein then promotes strand cleavages at both 
sides of the lesion in an ATP-independent reaction. 4 figures, 2 
tables. 


41266 Biological role of photo-induced crosslinks and 
ee ee ne eee ee 
volved in their repair. Moustacchi, E.; Cassier, C.; Chanet, 
R.; Magana-Schwencke, N.; Saeki, T;; Henriques, J.A.P. 
(institut Curie-Biologie, Centre Universitaire, Orsay, 
France). pp 87-106 of Cellular responses to DNA damage. 
Friedberg, E.C.; Bridges, B.A. (eds.). New York, NY; Alan 
R. Liss, Inc. (1983). (CONF-830440—). TI84009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

Photoaddition of bifunctional furocoumarins acts as stronger 
genotoxic agents in yeast than do monofunctional ones. Indeed the 
genotoxic effecis of bifunctional derivatives plus UVA are higher 
than those of monofunctional compounds. Moreover we demon- 
strate that cross-links are clearly mutagenic and recombinogenic in 
wild type by a split dose protocol which allows for a constant 
number of lesions to increase the proportion of cross-links relative 
to monoadducts. This type of experiment also shows that 8-MOP 
photoinduced monoadducts which are rapidly repaired in wild type 
can be bypassed in excision-deficient mutants. Taken together with 
findings on different test systems, we conclude that monofunctional 
furocoumarins plus UVA are less risky with regard to genetic 
damage. The repair of photo-induced lesions by psoralens involves 
the three main pathways identified in yeast. New genes (PSO) ini- 
tially identified by selection of mutants sensitive to psoralens photo- 
addition have been characterized. The PSO2 gene is of particular 
interest since it is involved in both induced mutagenesis and recom- 
bination specifically following DNA cross-linking treatments. The 
interactions between PSO and RAD genes according to different 
types of induced lesions is discussed. Data on the fate of pyridop- 
soralens (a new class of monofunctional agents) photoinduced mon- 
oadducts are presented. 


41267 Physical, biochemical, and genetic characterization 
of the uvrD gene product. Kushner, S.R.; Maples, V.F-.; 
Easton, A.; Farrance, I.; Peramachi, P. (Univ. of Georgia, 
Athens). pp 153-159 of Cellular responses to DNA damage. 
Friedberg, E.C.; Bridges, B.A. (eds.). New York, NY; Alan 
R. Liss, Inc. (1983). (CONF-830440—). T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

The uvrD gene of Escherichia coli K-12 has been cloned on 
a 2.9 kb Pvull fragment in the multicopy plasmid pBR325. Strains 
carrying this recombinant plasmid (pVMK45) overproduce a DNA 
dependent ATPase activity which is inhibited by antiserum directed 
against DNA helicase II. The 76,000 dalton protein has been puri- 
fied to greater than 98% homogeneity and also possesses DNA un- 
winding activity against various substrates. Strains carrying a varie- 
ty of mutations (uvrD3, uvrD3 uvr-257, recL152, and uvrE100) in 
the uvrD gene all contain levels of DNA dependent ATPase activi- 
ty similar to those of wild type control strains. The 5’ end of the 
uvrD gene has been sequenced and contains a canonical lexA bind- 
ing site. In vitro transcription experiments have demonstrated the 
presence of two promoters, one of which is independent of lexA 
control. Overproduction of DNA helicase II leads to increased sen- 
sitivity to a variety of DNA damaging agents. In addition, these 
strains are deficient in transductional recombination. Overproduc- 
tion of the uvrD3 uvr-257 mutant gene causes similar phenotypic 
effects, suggesting that DNA helicase II may have an additional 
catalytic function. 16 references, 2 figures, 3 tables. 





41268 In vivo regulation of the uvr and ssb genes in Es- 
cherichia coli. Backendorf, C.M.; van den Berg, E.A.; 
Brandsma, J.A.; Kartasova, T.; van Sluis, C.A.; van de 
Putte, P. (Leiden State Univ., Netherlands). pp 161-171 of 
Cellular responses to DNA damage. Friedberg, E.C.; 
Bridges, B.A. (eds.). New York, NY; Alan R. Liss, Inc. 
(1983). (CONF-830440—). T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

In Escherichia coli, a set of genes involved in DNA repair, 
mutagenesis and recombination is coordinately regulated by the 
recA-lexA control system. Here we report experiments designed to 
elucidate the fine-tuning of the regulated expression of the uvrA 
and uvrB genes, both involved in DNA repair. Evidence is present- 
ed that the ssb gene is also inducible and coregulated with the 
uvrA gene. Further, uvrC transcription is shown to be increased 
after DNA damaging treatments but the induction profile is differ- 
ent from the other uvr genes indicating that uvrC might be regulat- 
ed in a more indirect way by the lexA-recA system. 16 references, 
9 figures. 


41269 Phenotypic correction of xeroderma pigmentosum 
cells by microinjection of crude extracts and purified pro- 
teins. Hoeijmakers, J.H.J.; Zwetsloot, J.C.M.; Vermeulen, 
W.; de Jonge, A.J.R.; Backendorf, C.; Klein, B: Bootsma, 
D. "(Erasmus Univ., Rotterdam, Netherlands). pp 173-181 of 
Cellular responses to DNA damage. Friedberg, E.C.; 

Bridges, B.A. (eds.). New York, NY; Alan R. Liss, Inc. 
(1983). (CONF-830440—). TI84009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

Extracts from prokaryotic and eukaryotic cells and enzymes 
involved in DNA repair were injected into cultured fibroblasts 
from patients with the DNA repair syndrome xeroderma pigmento- 
sum (XP). To determine whether the injected cells were comple- 
mented with respect to their deficiency in the removal of pyrimi- 
dine dimers, they were tested for uv-induced unscheduled DNA 
synthesis (UDS). Microinjection of extracts prepared from repair 
proficient cells induced a temporary increase of UDS in uv-irradiat- 
ed fibroblasts from XP complementation groups A, D and G. The 
XP-A and XP-G correcting factors are stable on storage and are 
sensitive to proteolytic degradation, suggesting that they are pro- 
teins. 14 references, 1 figure, 3 tables. 


41270 Chromatin factors affecting DNA repair in mam- 
malian cell nuclei. Harless, J.; Hittelman, W.; Meyn, R.; 


Hewitt, R. (M.D. Anderson Hospital, Houston, TX). pp 
183-193 of Cellular responses to DNA damage. Friedberg, 
E.C.; Bridges, B.A. (eds.). New York, NY; Alan R. Liss, 
Inc. (1983). (CONF-830440—). TI84009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

We are investigating chromatin factors that participate in the 
incision step of DNA repair in eukaryotic cells. Localization of 
repair activity within nuclei, the stability and extractability of activ- 
ity, the specificity for recognizing damage in chromatin or purified 
DNA as substrates are of interest in this investigation of human 
cells, CHO cells, and their radiation sensitive mutants. We have de- 
veloped procedures that provide nuclei in which their DNA be- 
haves as a collection of circular molecules. The integrity of the 
DNA in human nuclei can be maintained during incubation in ap- 
propriate buffers for as long as 60 minutes. When cells or nuclei are 
exposed to uv light prior to incubation, incisions presumably associ- 
ated with DNA repair can be demonstrated. Incision activity is 
stable to prior extraction of nuclei with 0.6 M NaCl, which re- 
moves many nonhistone proteins. Our studies are consistent with an 
hypothesis that factors responsible for initiating DNA repair are lo- 
calized in the nuclear matrix. 18 references, 3 figures. 


41271 Domain-limited repair of DNA in ultraviolet irra- 
diated fibroblasts from xeroderma pigmentosum complementa- 
tion group C. Mansbridge, J.N.; Hanawalt, P.C. (Stanford 
Univ., CA). pp 195-207 of Cellular responses to DNA 
damage. Friedberg, E.C.; Bridges, B.A. (eds.). New York, 
NY; R. Liss, "Inc. (1983). (CONF-830440—). 
1184009511 
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From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

Cell lines from xeroderma pigmentosum (XP) patients of 
complementation group C exhibit only 10 to 40% of normal levels 
of DNA repair synthesis following ultraviolet irradiation. Does this 
deficiency result from reduced amounts of repair enzymes or from 
limited accessibility of genomes to repair enzymes? We have deter- 
mined the distribution of remaining pyrimidine dimers during the 
course of repair in uv irradiated fibroblasts. Regions of the genome 
undergoing repair were labeled with *H-thymidine and BrdUrd. 
The single-strand molecular weight distribution of repair-labeled 
DNA was compared to that of the bulk (‘*C) DNA after treatment 
with the dimer-specific endonuclease V of bacteriophage T4. 
Normal human fibroblasts exhibited the same distribution of dimers 
in the regions undergoing repair as in the bulk labeled DNA. Fi- 
broblasts from XP-C patients showed disparity between *H and 
4C profiles with the bulk of the DNA sedimenting more slowly 
than those DNA molecules containing repair patches. We conclude 
that the limited repair in cells of XP-C takes place in localized seg- 
ments of the genome and that many domains of their chromatin are 
inaccessible to repair enzymes. 15 references, 6 figures. 


41272 Characteristics of thymine dimer excision from 
xeroderma pigmentosum chromatin. Fujiwara, Y.; Kano, Y. 
(Kobe Univ., Japan). pp 215-224 of Cellular responses to 
DNA damage. Friedberg, E.C.; Bridges, B.A. (eds.). New 
York, NY; Alan R. Liss, Inc. (1983). (CONF-830440—). 
1184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

We investigated thymine dimer excision from xeroderma pig- 
mentosum (XP) chromatin in the cell-free reconstruction system. 
The normal-cell extract performed specific dimer excision from 
native chromatin and DNA isolated from 100 J/m?-irradiated cells. 
Such an excision in vitro was rapid and required high concentra- 
tions of extract. The extracts of XP group A, C and G cells were 
unable to excise from their own native-chromatin, but capable of 
excising from chromatin deprived of loosely bound nonhistone pro- 
teins with 0.35 M NaCl, as were from purified DNA. Thus, group 
A, C and G cells are most likely to be defective in the specific XP 
factors facilitating the excising activity under multicomponent regu- 
lation at the chromatin level. Further, either of group A, C and G 
extracts successfully complemented the native chromatin of the al- 
ternative groups. Uniquely, the XP group D extract excised dimers 
from native chromatin in the normal fashion under the condition. 
These results suggest that XP group A, C, D and G cells examined 
may not be defective in the dimer specific endonuclease and exonu- 
clease per se. 19 references, 3 figures, 2 tables. 


41273 Repair of alkylation damage in E. coli. Schendel, 
P.F.; Edington, B.V.; McCarthy, J.G.; Todd, M.L. (Univ. 
of Connecticut, Storrs). pp 227-240 of Cellular responses to 
DNA damage. Friedberg, E.C.; Bridges, B.A. (eds.). New 
York, NY; Alan R. Liss, Inc. (1983). (CONF-830440—). 
T184009511 e 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

veral enzyme systems are involved in the repair of alkyla- 

tion damage and in the production of mutations in response to this 
damage. The nucleotide excision repair system plays a significant 
role in the repair of alkyl groups larger than ethyl. Similarly the 
umuC gene product becomes involved in the mutational process as 
the size of the alkyl group increases. The adaptive-response is the 
major cellular response to methylation damage. Cells induced for 
this system are resistant to the mutagenic effects of alkylating 
agents. A large component of this resistance is mediated through 
the induction of a methyltransferase which repairs O*-alkylguanine. 
In vivo experiments suggest that alkyl groups as large as propyl 
can be removed by this enzyme, but butyl and amyl groups can 
not. Analysis of the activities associated with the adaptive-response 
has led to the discovery of several other methyltransferase activities 
in induced cells. Alkylation sites other than the O®-position of gua- 
nine are substrates for these activities. These sites include the O*- 
position of thymine, the triesters produced on the phosphates of the 
DNA backbone, and may include all O-alkylated sites on DNA. 27 
references, | figure, 5 tables. 


¢ 





41274 O*-methylguanine-DNA  methyltransferase in 
human tumor cells. Yarosh, D.B.; Rice, M.; Ziolkowski, 
C.H.J.; Day, R.S. III; Scudiero, D.A.; Foote, R.S.; Mitra, S. 
(National Institutes of Health, Bethesda, MD; NCI-Freder- 
ick Cancer Research Facility, Frederick, MD; Oak Ridge 
National Lab., TN). pp 261-270 of Cellular responses to 
DNA damage. Friedberg, E.C.; Bridges, B.A. (eds.). New 
York, NY; Alan R. Liss, Inc. (1983). (CONF-830440—). 
T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, = USA — Apr 1983). 

The ability of extracts from 21 strains of human tumor cells 
to demethylate O°-meG in DNA was measured with two assays. 
Both techniques detected O*-methylguanine-DNA methyltransfer- 
ase activity in cell strains able to repair MNNG-treated Adenovirus 
5 (Mer* phenotype) while little or no activity was detected in 
either assay using extracts from strains deficient in supporting 
growth of alkylated adenovirus (Mer~ phenotype). Adenovirus 5 
virions treated with *H-MNNG and plaqued on three Mer™ strains 
were determined to carry 2.2 O%-meG bases per genome per lethal 
hit. Fusion of a Mer* strain with a Mer™ strain produced Mer* hy- 
brids with methyltransferase activity while hybrids formed from 
two Mer™ strains were Mer~ and lacked methyltransferase activity. 
13 references, 2 figures, 4 tables. 


41275 Diversification and conservation of genes by mis- 
match repair: a case for immunoglobulin genes. Radman, M. 
(Institut Jacques Monod, Paris, France). pp 287-298 of Cel- 
lular responses to DNA damage. Friedberg, E.C.; Bridges, 
B.A. (eds.). New York, NY; Alan R. Liss, Inc. (1983). 
(CONF-830440—). T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, — (10 Apr Nig 2 

A system for the repair of mismatched bases in DNA, simi- 
lar to that studied in E. coli, could generate somatic diversification 
of immunoglobulin genes by localized somatic mutagenesis. 40 ref- 
erences, 3 figures. 


41276 Cloning, identification and partial purification of 
mutH gene product. Grafstrom, R.H.; Bear, J., Hoess, R.H. 
(NCI-Frederick Cancer Research Facility, Frederick, MD). 
pp 299-307 of Cellular responses to DNA damage. Fried- 
berg, E.C.; Bridges, B.A. (eds.). New York, NY; Alan R. 
Liss, Inc. (1983). (CONF-830440—). T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

The mutH gene, which has been implicated in mismatch 
repair in Escherichia coli, was subcloned from a specialized lambda 
transducing phage into plasmid pBR322 on a 1.5-kb HindIII frag- 
ment. The gene product was identified as a M/sub r/ 25000 protein. 
The direction of transcription of the mutH gene was determined by 
analysis of the [**S}methionine-labeled protein products in an in 
vitro transcription-translation system with the use of restriction di- 
gests of the purified 1.5-kb HindIII fragment. The mutH gene was 
then subcloned into plasmid pRK12, which placed the gene under 
the control of the phage lambda P/sub L/ promoter. After temper- 
‘ature induction of the resulting strain, the mutH protein was isolat- 
ed and purified to more than 90% homogeneity. This protein was 
found to have a native M/sub r/ of 24000. 7 references, 4 figures, 1 
table. 


41277 Gene conversion in Escherichia coli: the identifica- 
tion of two repair pathways for mismatched nucleotides. 
Fishel, R.A.; Kolodner, R. (Dana-Farber Cancer Institute, 
Boston, MA). pp 309-324 of Cellular responses to DNA 
damage. Friedberg, E.C.; Bridges, B.A. (eds.). New York, 
NY; Alan R. Liss, Inc. (1983). (CONF-830440—). 
T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

We have identified two pathways capable of responding to 
mismatched DNA. The dam-instructed pathway has been previous- 
ly described and relies on methylation assymetries that exist in 
newly replicated DNA in order to chose the correct template for 
repair synthesis. The dam-instructed pathway initiates repair at a 
GATC-sequence, produces long excision tracts, and appears to be 
relatively error-free. A second previously unidentified pathway for 
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the repair of mismatched nucleotides is described and has been des- 
ignated the RecF-Pathway. The RecF-Pathway has no preference 
for strand methylation, produces short excision tracts, and appears 
to be error-prone. The interrelationships of these two repair path- 
ways with one another and with the RecA-dependent recombina- 
tional repair system are discussed. 66 references, 2 figures, 3 tables. 


41278 DNA repair in normal and repair defective human 
cells: workshop summary. Cleaver, J.E. (Univ. of California, 
San Francisco). pp 327-330 of Cellular responses to DNA 
damage. Friedberg, E.C.; Bridges, B.A. (eds.). New York, 
NY; Alan R. Liss, "Inc. (1983). (CONF-830440—). 
T184009511 


From UCLA symposia on molecular and cellular biology; 
ee CO, USA (10 Apr 1983). 

The regulation of repair of DNA damage from ultraviolet 
light and alkylation in human and other (hamster and mouse) cells 
highlighted discussion in this workshop. Three main areas were 
covered: regulation of early steps of repair of uv damage in intact 
and permeable cells and the problems of cloning genes involved in 
these steps; regulation of the inactivation and resynthesis of O*- 
methyltransferase in mer*/mer~ human cells, and regulation of late 
stages of alkylation repair by ADP-ribosylation and its implications 
for sister chromatid exchanges, aberrations, mutations and transfor- 
mation. 


41279 DNA repair enzymes: workshop summary. Gross- 
man, L. (Johns Hopkins Univ., Baltimore, MD). pp 331-332 
of Cellular responses to DNA damage. Friedberg, E.C.; 
Bridges, B.A. (eds.). New York, NY; Alan R. Liss, Inc. 
(1983). (CONF-830440—). TI84009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

Since the last UCLA Symposium on DNA Repair, we have 
witnessed a remarkable increase in the progress in areas of DNA 
repair enzyme mechanisms. This progress is due in part to the ap- 
plication of recombinant DNA techniques and DNA sequencing 
methodologies to the problems in DNA repair. In addition, and 
perhaps more significant, has been the establishment of a molecular 
understanding of the stringent control of some of these genes by 
the rec A protease-lex A repressor system when induced by DNA 
repair intermediates. Such perceptions have provided us with a 
clearer picture of the regulation and control of damage inducible 
SOS interrelationships. 


41280 Mismatch repair: workshop summary. Fox, M.S.; 
Meselson, M. (Massachusetts Inst. of Tech., Cambridge, 
MA; Harvard Univ., Cambridge, MA). pp 333-339 of 
lar responses to DNA damage. Friedberg, E.C.; Bridges, 
B.A. (eds.). New York, NY; Alan R. Liss, Inc. (1983). 
(CONF-830440—). TI84009511 

From UCLA symposia on molecular and cellular biology; 
——s - USA (10 Apr 1983). 

‘A mismatch repair in heteroduplexes of bacteriophage 
eaten ahutiength adits dauaeainmanah eg aan 
methylaminopurine at GATC sites. If one chain of the heteroduplex 
is methylated and the other is not, mismatch repair if favored on 
the unmethylated chain. We have studied repair of five complemen- 
tary pairs of mismatches, involving the mutations, cle7, h/sub k/, 
Mieo, Iam2 and Pam80. All but one of the ten mismatches exhibit 
methyl-directed repair. 8 references. 


41281 Genetic analysis of the SOS response of Escheri- 
chia coli. Mount, D.W.; Wertman, K.F.; Ennis, D.G.; Peter- 
son, K.R.; Fisher, B.L.; Lyons, G. (Arizona Health Sciences 
Center, Tucson). pp 343-352 of Cellular responses to DNA 
damage. Friedberg, E.C.; Bridges, B.A. (eds.). New York, 
NY; Alan R. Liss, "Inc. (1983). (CONF-830440—). 
1184009511 
From UCLA symposia on molecular and cellular biology; 
a CO, USA (10 Apr 1983). 
the SOS response, a large number of E. coli genes having 
caudate 
aged. This derepression occurs through inactivation of a repressor, 
the product of the lexA gene, by a protease activity of the recA 
gene product. The protease is thought to be activated in response 
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to changes in DNA metabolism which follow the damage. After 
the SOS functions have acted, the protease activity declines and re- 
pression is again established. Because the DNA sequence of both 
lexA and recA have been determined, it is possible to induce many 
mutations in their regulatory and structural regions in order to ana- 
lyze further the control of the SOS response. We are studying the 
effects of mutations in both the lexA and recA regulatory regions, 
and mutations which affect the protease activity or the sensitivity 
of repressor to the protease. Finally, we are using genetic methods 
to analyze a newly identified requirement for recA protein, induced 
mutagenesis in cells lacking repressor. 16 references, 3 figures. 


41282 Cellular components required for mutagenesis. El- 
ledge, S.J.; Perry, K.L.; Krueger, J.H.; Mitchell, B.B.; 
Walker, G.C. (Massachusetts Inst. of Tech., Cambridge, 
MA). pp 353-359 of Cellular responses to DNA damage. 
Friedberg, E.C.; Bridges, B.A. (eds.). New York, NY; Alan 
R. Liss, Inc. (1983). (CONF-830440—). T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

We have cloned the umuD and umuC genes of Escherichia 
coli and have shown that they code for two proteins of 16,000 and 
45,000 daltons respectively; the two genes are organized in an 
operon that is repressed by the LexA protein. Similarly, we have 
shown that the mucA and mucB genes of the mutagenesis-enhanc- 
ing plasmid pKM101 code for proteins of 16,000 and 45,000 daltons 
respectively and, like umuD/C, the genes are organized in an 
operon. Preliminary sequencing studies have indicated that the 
umuD/C and mucA/B loci are approximately 50% homologous at 
both the nucleic acid and deduced protein sequence levels and that 
the umuD gene is preceeded by two putative LexA binding sites 
separated by 4 basepairs. Like umuD/C, the mucA/B genes of 
pKM1O01 are induced by DNA damage and are repressed by LexA. 
In addition to inducing recA*lexA*-regulated din genes, DNA 
damaging agents such as uv and nalidixic acid also induce the heat 
shock proteins GroEL and DnaK in an htpR-dependent fashion. 22 
references, 1 figure, 1 table. 


41283 Regulation of the E. coli SOS response by the 
lexA gene product. Brent, R. (Harvard Univ., Cambridge, 
MA). pp 361-368 of Cellular responses to DNA damage. 
Friedberg, E.C.; Bridges, B.A. (eds.). New York, NY; Alan 
R. Liss, Inc. (1983). (CONF-830440—). T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

In an Escherichia coli that is growing normally, transcrip- 
tion of many genes is repressed by the product of the lexA gene. If 
cellular DNA is damaged, proteolytically competent recA protein 
(recA protease) inactivates lexA protein and these genes are in- 
duced. Many of the cellular phenomena observed during the cellu- 
lar response to DNA damage (the SOS response) are the conse- 
quence of the expression of these lexA-prepressed genes. Since the 
SOS response of E. coli has recently been the subject of a compre- 
hensive review, in this paper I would like to concentrate on some 
modifications to the picture based on new data. 12 references, 2 fig- 
ures. 


41284 Variations in the in vivo stability of LexA repres- 
sor during the SOS regulatory cycle. Little, J.W. (Univ. of 
Arizona, Tucson). pp 369-378 of Cellular responses to DNA 
damage. Friedberg, E.C.; Bridges, B.A. (eds.). New York, 


NY; Alan R. Liss, Inc. 
T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

The LexA repressor controls expression of the SOS genes of 
E. coli. Experiments using antibody to LexA protein show that the 
repressor is fairly stable during the normal growth state, but is rap- 
idly cleaved by RecA protease during the induced state. During the 
transition to the induced state, the rate of cleavage increases 
abruptly and markedly. Conversely, during the transition to the 
normal growth state, the rate of cleavage falls progressively, allow- 
ing repressor to accumulate. These data indicate that the level of 
RecA protease controls the state of the system and the transitions 
between the two states. 12 references, 1 figure. 


(1983). (CONF-830440—). 
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41285 Enzymatic mechanism of postreplication repair. 
Howard-Flanders, P.; West, S.C. (Yale Univ., New Haven, 
CT). pp 399-407 of Cellular responses to DNA damage. 
Friedberg, E.C.; Bridges, B.A. (eds.). New York, NY; Alan 
R. Liss, Inc. (1983). (CONF-830440—). T1I84009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

DNA containing postreplication gaps is repaired by recombi- 
nation enzymes, which correctly insert the missing nucleotides by 
sister strand exchanges. Most of the reactions involved have been 
studied in vitro using purified enzymes and defined DNA sub- 
strates. In this paper we outline a model for the mechanism of ho- 
mologous pairing and strand exchange in postreplication repair and 
general genetic recombination, which is based on enzymatic studies 
and current electron microscopic and x-ray crystallographic data 
on RecA protein and its complexes with DNA. 16 references, 6 fig- 
ures. 


41286 Identification of a deoxyribonuclease controlled by 
the rad52 gene of Saccharomyces cerevisiae. Chow, T.Y.K.; 
Resnick, M.A. (National Inst. of Environmental Health Sci- 
ences, Research Triangle Park, NC). pp 447-455 of Cellular 
responses to DNA damage. Friedberg, E.C.; Bridges, B.A. 
(eds.). New York, NY; Alan R. Liss, Inc. (1983). (CONF- 
830440—). T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

We have examined deoxyribonuclease levels in extracts of 
wild-type and rad52 mutants and have observed no significant dif- 
ferences. However, major differences were observed when we em- 
ployed anti-serum raised against a purified single strand DNA-bind- 
ing endoexonuclease from Neurospora crassa. As much as sixty per- 
cent of the alkaline deoxyribonuclease in wild-type extracts exhibit- 
ed immunocrossreactivity, whereas none was found in extracts from 
rad52 strains. This DNase activity was also followed through meio- 
sis; maximum activity was observed in wild-type cells, at a time 
corresponding to an early stage of premeiotic DNA-synthesis and 
commitment to recombination. 14 references, 4 figures, 1 table. 


41287 Evidence that two hydrogen bonds couple 2- 
aminopurine.cytosine base mispairs in DNA: a possible obser- 
vation of a disfavored base tautomer. Goodman, M.F.; Rat- 
liff, R.L. (Univ. of Southern California, Los Angeles; Los 
Alamos Scientific Lab., NM). pp 459-470 of Cellular re- 
sponses to DNA damage. Friedberg, E.C.; Bridges, B.A. 
(eds.). New York, NY; Alan R. Liss, Inc. (1983). (CONF- 
830440—). TI84009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

Synthetic polynucleotides containing random mixtures of 2- 
aminopurine and guanine, d(AmPur,G), annealed to poly d(C) ex- 
hibit spectral properties which suggest that 2-aminopurine.cytosine 
base mispairs form two hydrogen-bonds in DNA. We discuss the 
possibility that the data demonstrate the presence of 2-aminopurine 
as a disfavored imino tautomer. 14 references, 5 figures. 


41288 Fidelity of DNA synthesis in eucaryotic cells. 
Loeb, L.A.; Abbotts, J.; Liu, P.K.; Silber, J.R. (Univ. of 
Washington, Seattle). pp 471-487 of Cellular responses to 
DNA damage. Friedberg, E.C.; Bridges, B.A. (eds.). New 
York, NY; Alan R. Liss, Inc. (1983). (CONF-830440—). 
Contract AM06-76RL02225.T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

The phi X fidelity assay has been used to measure the accu- 
racy of purified DNA polymerase. Using DNA polymerases from 
bacteria, the frequency of mistakes with phi X174 DNA as a tem- 
plate approaches 1077 and is similar to the spontaneous mutation 
rates in bacterial cells. In contrast, DNA polymerases from animal 
cells are error-prone. Our recent isolation of a mutant DNA polym- 
erase-a that appears to be altered in substrate binding should facili- 
tate studies on the mechanism of base selection by DNA polymer- 
ase. In order to screen for cellular factors in eucaryotes that en- 
hance accuracy, the basic assay has been modified by utilizing an 
oligonucleotide primer whose 3’-OH terminus is only 3 nucleotides 
from the amber 3 mutation. This assay now permits measurements 





with crude extracts, since limited synthesis can be achieved prior to 
hydrolysis of the template by endogenous nucleases. 34 references, 
5 figures, 1 table. 


41289 Mechanism for nucleotide selection associated with 
the pyrophosphate exchange activity of DNA polymerases. 
Doubleday, O.P.; Lecomte, P.J.; Radman; M. (Universite 
Libre de Brussels, Belgium). pp 489-499 of Cellular re- 
sponses to DNA damage. Friedberg, E.C.; Bridges, B.A. 
(eds.). New York, NY; Alan R. Liss, Inc. (1983). (CONF- 
830440—). T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

The nucleotide incorporation reaction carried out by DNA 
polymerases can be dissected into several theoretically possible 
steps. Two of the reactions differ only in the source of the PPi; en- 
dogenous PPi being used in one while, exogenous PPi is used in the 
other. These steps have been postulated to release free dNMP and 
PPi from the DNA/sub n/.dNMP.PPi intermediate in what could 
be a proofreading reaction occurring preferentially with non-com- 
plementary nucleosides. In this paper we consider the possibility 
that this putative DNA.dNMP.PPi intermediate is indeed subject to 
proofreading reactions. 24 references, 3 figures, 1 table. 


41290 DNA secondary structures and mutation. Ripley, 
L.S.; Glickman, B.W. (National Inst. of Environmental Sci- 
ences, Research Triangle Park, NC). pp 521-540 of Cellular 
responses to DNA damage. Friedberg, E.C.; Bridges, B.A. 
(eds.). New York, NY; Alan R. Liss, Inc. (1983). (CONF- 
830440—). TI84009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

DNA secondary structures differ from the usual double 
stranded B-helix classically described for DNA. Several classes of 
secondary structures in which DNA strands are misaligned through 
complementary hydrogen bonding to one another or to themselves 
are discussed in their relationship to mutational processes.There is 
substantial evidence that these secondary structures provide tem- 
plates that account for sequence-directed base substitution and addi- 
tion mutations. The structures provide simple explanations for com- 
plex mutations in which multiple changes arise in a local DNA se- 
quence in a concerted mutational event. The potential importance 
of such complex mutations to estimates of evolutionary relatedness 
of DNA sequences is discussed. 19 references, 6 figures, 1 table. 


41291 N-acetoxy-N-2-acetylaminofluorene induced frame- 
shift mutations: a comparison between the DNA modification 
spectrum and the mutation spectrum. Fuchs, R.P.P.; Koffel- 
Schwartz, N.; Daune, M. (Centre National de la Recherche 
Scientifique, Strasbourg, France). pp 547-557 of Cellular re- 
sponses to DNA damage. Friedberg, E.C.; Bridges, B.A. 
(eds.). New York, NY; Alan R. Liss, Inc. (1983). (CONF- 
830440—). TI84009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

We describe the analysis of forward mutations induced in 
the tetracycline resistance gene of the plasmid pBR322 by directing 
the reaction of the carcinogen N-acetoxy-N-2-acetylaminofluorene 
(N-AcO-AAF) to a small restriction fragment (BamHI, Sall) that is 
located in the proximal part of the antibiotic-resistance gene. 
Mutant plasmids obtained both in wild type and excision repair de- 
ficient (uvrA) bacterial cells are compared. Preliminary data show- 
ing the distribution of the -AAF adducts along this restriction frag- 
ments are discussed in relation to the observed spectrum of muta- 
tions. 20 references, 4 figures. 


41292 Molecular cloning and preliminary 
tion of the RAD6 gene of the yeast, ces cerevi- 
siae. Prakash, L.; Polakowska, R.; Reynolds, P.; Weber, S. 
(Univ. of Rochester School of Medicine, NY). pp 559-568 
of Cellular responses to DNA damage. Friedberg, E.C.; 
Bridges, B.A. (eds.). New York, NY; Alan R. Liss, Inc. 
(1983). (CONF-830440—). Contract AC02- 
76EV03490.T1840095 11 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 


The RAD6 gene of the yeast, Saccharomyces cerevisiae, 
plays an important role in DNA repair and mutagenesis. Mutants of 
the rad6 locus are sensitive to the lethal effects of uv, ionizing radi- 
ation methyl methanesulfonate (MMS) and other DNA damaging 
agents. They are also defective in postreplication repair following 
uv irradiation and are refractory to uv mutagenesis. We have isolat- 
ed the RAD6 gene on a recombinant plasmid by complementation 
for uv resistance of a rad6-1 mutant. The recombinant plasmid re- 
stores resistance to uv, gamma rays and MMS to both rad6-1 and 
rad6-3 mutants. BamHI restriction of the nine rad6 complementing 
plasmids obtained revealed three different classes. The DNA seg- 
ment with RAD6 function, determined by the ability to restore ra- 
diation resistance to rad6-1 mutants, was transferred to an integrat- 
ing plasmid, YIp5, and shown by genetic and physical analyses to 
have integrated at the RAD6 locus. We have localized the RAD6 
gene to a 1.5 kb EcoRI-BgIII DNA fragment. Hybridization of 
total yeast RNA to single strand probes generated by cloning DNA 
fragments in the phages Mi3mp8 and M13mp9 indicates that the 
RAD6 gene encodes two transcripts of 980 nucleotides and 860 nu- 
cleotides, respectively. The smaller transcript could determine a 
protein of about 26,000 daltons. 25 references, 2 figures. 


41293 Detection of deletion mutations at the gpt locus in 


pSV2gpt transformed CHO cells. Tindall, K.R.; Hsie, A.W. 
(Oak Ridge National Lab., TN). pp 625-636 of Cellular re- 
sponses to DNA damage. Friedberg, E.C.; Bridges, B.A. 
(eds.). New York, NY; Alan R. Liss, Inc. (1983). (CONF- 
830440—). Contract W-7405-ENG-26. 184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

Deletion mutations were detected at the gpt locus in 
HGPRT-deficient CHO cells transformed by the pSV2gpt plasmid 
vector. The purine analog, 6-thioguanine (TG), is metabolized by 
XGPRT and was shown to be applicable for the isolation of mu- 
tants at the gpt locus in one pSV2gpt transformed CHO cell line 
carrying a single copy of the gpt gene. Induction of TG/sup r/ mu- 
tants in this cell line by x-rays was quantifiable. Specific deletions 
of pSV2gpt sequences in two TG/sup r/ mutants were detected by 
biot hybridization. The sites of these deletions provide a molecular 
basis for the observed TG/sup r/ phenotype. 17 references, 5 fig- 
ures, 1 table. 


41294 Restoration of normal resistance to killing and of 
post-replication recovery (PRR) in CHO-uv-1 cells by trans- 
formation with hamster or human DNA. Waldren, C.; Snead, 
D.; Stamato, T. (Univ. of Colorado, Denver; Wistar Inst. of 
Anatomy and Biology, Philadelphia, PA). pp 637-646 of 
Cellular responses to DNA damage. Friedberg, E.C.; 
Bridges, B.A. (eds.). New York, NY; Alan R. Liss, Inc. 
(1983). (CONF-830440—). T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

Chinese hamster ovary cell mutant CHO-uv-1 has been 
shown to be hypersensitive to killing by a variety of agents and de- 
fective in postreplication recovery (PRR). Treatment of CHO-uv-1 
with calcium phosphate precipitates (CaPO,) of DNA from a wild 
type hamster or human cell line and selection for resistance to kill- 
ing by N-methyl-N’-nitro-N-nitrosoguanidine (MNNG) results in 
stably transformed clones with normal-resistance and restored PRR. 
The frequency of transformation is 10~*-10~* Spontaneous rever- 
sion of CHO-uv-1 is not found. Experiments with transformants 
should permit the isolation and characterization of genes responsi- 
ble for PRR. 21 references, 1 figure, 3 tables. 


41295 Transfection of xeroderma pigmentosum cells with 
cloned DNA. Protic-Sabljic, M.; Whyte, D.B.; ee Be 
Kraemer, K.H. (National Institutes of Health, 

MD). pp 647-656 of Cellular responses to DNA & damage 
Friedberg, E.C.; Bridges, B.A. (eds.). New York, NY; 

R. Liss, Inc. (1983). (CONF-830440—). T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

As a first step toward cloning the gene(s) responsible for ul- 
traviolet hypersensitivity in xeroderma pigmentosum cells, we uti- 
lized the cloned bacterial gene xanthine-guanine phosphoribosyl 
transferase (XPRT) to assess transfection ability. Reconstruction ex- 





55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5502 Biochemistry 


periments utilizing HAT (hypoxanthine, aminopterin, thymidine)- 
sensitive [hypoxanthine guanine phosphoribosyl transferase minus 
(HGPRT )] sublines of the lymphoblastoid cell lines XP20s and 
HH4 demonstrated the ability to detect HAT-resistant [HGPRT* ] 
cells at frequency of 10~* to 10~* in suspension culture. Treatment 
of the HAT-sensitive lymphoblastoid cell lines with cloned XPRT 
DNA using variations of the calcium phosphate precipitation tech- 
nique failed to produce a detectable frequency of HAT-resistant 
cells. Similarly, treatment of 2 xeroderma pigmentosum fibroblast 
lines with cloned DNA using MAAT-X (mycophenolic acid, ade- 
nine, aminopterin, thymidine, xanthine) selection failed to produce 
detectable colonies. In contrast, treatment of 5 SV40 transformed 
xeroderma pigmentosum fibroblast lines with cloned DNA all pro- 
duced detectable numbers of colonies using MAAT-X selection. 
Transfected subclones of XP20s(SV40), XP12Be-(SV40) and 
XP12Ro(SV40) have been established that grew well in selective or 
non-selective medium for at least 3 months. XPRT activity was bio- 
chemically detected only in transfected subclones. The enzyme ac- 
tivity ranged from 0.5 to 10 nmoles/min/mg. SV40 transformation, 
whether by selection or by alteration of cellular properties, appears 
to facilitate uptake and/or expression of cloned DNA sequences in 
XP cells. 14 references, 3 figures, 2 tables. 


41296 Amplification of SV40 and cellular genes in SV40 
transformed Chinese hamster embryo cells treated with chem- 
ical carcinogens. Lavi, S.; Kohn, N.; Kleinberger, T.; Berko, 
Y.; Etkin, S. (Weizmann Inst. of Science, Rehovot, Israel). 
pp 659-670 of Cellular responses to DNA damage. Fried- 
berg, E.C.; Bridges, B.A. (eds.). New York, NY; Alan R. 
Liss, Inc. (1983). (CONF-830440—). T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

To study the effect of chemical carcinogens on the amplifi- 
cation of specific genes, we have constructed a model system, uti- 
lizing integrated SV40 as an example for an endogenous gene. Re- 
cently, we have shown that exposure of SV40 transformed Chinese 
hamster cells to a variety of carcinogens induced the amplification 
of the integrated SV40 genome. Functional T-antigen was neces- 
sary for the amplification phenomenon. The work presented in this 
manuscript shows that the functional origin of replication, which 
consists of the sequences at the origin of replication and an active 
T-antigen, is required for the amplification. Utilizing cloned SV40 
inserts and the adjacent Chinese hamster sequences we were able to 
show that SV40 and the flanking cellular sequences were amplified. 
As the distance from the SV40 origin of replication increased, the 
extent of amplification was decreased. The amplified sequences are 
associated with both chromosomal and extrachromosomal se- 
quences. Carcinogen-mediated amplification is not restricted to 
SV40 sequences and endogenous genes such as dehydrofolate re- 
ductase (dhfr), the histocompatibility gene (HLA) and c-ras/sup 
Ha/ gene are amplified. 26 references, 5 figures. 


41297 Cells from an immunodeficient patient may have a 
defective DNA ligase. Lehmann, A.R.; Broughton, B.C.; 
James, M.R.; Arlett, C.F.; Henderson, L. (Univ. of Sussex, 
Brighton, England). pp 701-719 of Cellular responses to 
DNA damage. Friedberg, E.C.; Bridges, B.A. (eds.). New 
York, NY; Alan R. Liss, Inc. (1983). (CONF-830440—). 
T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

The cell strain 46BR, derived from an immunodeficient indi- 
vidual, is hypersensitive to the lethal effects of uv and gamma radi- 
ation, of monofunctional methylating agents, and of 3-aminobenza- 
mide, an inhibitor of ADP-ribosyltransferase. At the molecular 
level, following treatment with dimethylsulphate or uv light, more 
single-strand breaks persist in the DNA of 46BR cells than in the 
DNA of normal cells. The amount of repair replication in 46BR 
cells is greater than in normal cells after dimethylsulphate treatment 
(but not after uv). Loss of NAD from the cells following treatment 
with dimethylsulphate occurs at similar rates in normal and 46BR 
cells, and this loss can be inhibited by similar concentrations of 3- 
aminobenzamide, suggesting that ADP-ribosyltransferase is normal 
in 46BR. These findings have led us to the hypothesis that 46BR 
has a defect in DNA ligase I. In support of this hypothesis, we 
have found that the joining of Okazaki-type fragments during DNA 
replication is delayed in 46BR when compared with normal cells. 


ERA-9/20 / 5502 


Although 46BR cells do generate spontaneous mutants resistant to 
6-thioguanine, they are immutable by uv and gamma rays. On the 
other hand they have an elevated rate of induction of sister chro- 
matid exchanges after treatment with a number of DNA damaging 
agents. 38 references, 8 figures, 2 tables. 


41298 Cold Spring Harbor symposia on quantitative biol- 
ogy. Volume XLVII, Part 2. Structures of DNA. Cold Spring 
Harbor, NY; Cold Spring Harbor Laboratory (1983). 581p. 
(DOE/ER/60098—1-Vol.2; CONF-8206114—Pt.2). Cold 
Spring Harbor Laboratory, Box 100, Cold Spring Harbor, 
NY 11724. Order Number TI83015605. Contract FG02- 
82ER60098. 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

This is Volume 2 of the proceedings of the 1982 Cold 
Springs Harbor Symposium on Quantitative Biology. The volume 
contains papers on DNA methylation, DNA replication, gene re- 
combination, organization of genes along DNA, molecular struc- 
ture and enzymology of DNA. 


41299 Methylation and chromatin structure. Felsenfeld, 
G.; Nickol, J.; Behe, M.; McGhee, J.; Jackson, D. (National 
Inst. of Health, Bethesda, MD). pp 577-584 of Cold Spring 
Harbor symposia on quantitative biology. Volume XLVII, 
Part 2. Structures of DNA. Cold Spring Harbor, NY; Cold 
Spring Harbor Laboratory (1983). (DOE/ER/60098—1- 
Vol.2; CONF-8206114—Pt.2). T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

Changes in levels of methylation in vivo are often correlated 
with changes in chromatin structure. Transcriptionally active re- 
gions of chromatin tend to be unusually sensitive to nucleases and 
to contain DNA that is undermethylated. We have chosen a eukar- 
yotic sequence that displays both of these properties. This is a 
region at the 5’ side of the coding sequence of the adult B-globin 
gene of chicken. The properties of this region are not consistent 
with the presence of a normal chromatin structure. When nuclei 
from 9-day or 14-day chick erythrocytes are treated with the 
enzyme MspI, they release a 115-bp restriction fragment. The frag- 
ment is not released when nuclei from inactive cells are digested 
with MspI. These results suggest that a normal nucleosome is 
absent from the hypersensitive region. This region also exhibits an 
unusual pattern of methylation. It contains about six times the geno- 
mic abundance of the sequence CpG, the usual site of cytosine 
methylation in animals. 


41300 DNA methylation and gene activity: the adenovirus 
system as a model. Doerfler, W.; Kruczek, I.; Eick, D.; Var- 
dimon, L.; Kron, B. (Univ. of Cologne, Germany). pp 593- 
603 of Cold Spring Harbor symposia on quantitative biol- 
ogy. Volume XLVII, Part 2. Structures of DNA. Cold 
Spring Harbor, NY; Cold Spring Harbor Laboratory (1983). 
(DOE/ER/60098—1-Vol.2; CONF-8206114—Pt.2). 
T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

The data presented demonstrate that DNA methylation at 
highly specific sites, notably at 5’ CCGG 3’ sequences, plays an im- 
portant role in the long-term inactivation of specific genes. At least 
for many viral genes, it has been clearly demonstrated that methy- 
lation of the sequence 5’ CCGG 3’ leads to transcriptional inactiva- 
tion. The significance of methylations at other sites cannot yet be 
evaluated. There is evidence that methylation of these sites at or 
close to the promoter/leader and in the 5’ regions of a gene is func- 
tionally most important. 66 references, 4 figures, 2 tables. 


41301 Effect of DNA methylation on gene expression. 
Cedar, H.; Stein, R.; Gruenbaum, Y.; Naveh-Many, T.; 
Sciaky-Gallili, N.; Razin, A. (Hebrew Univ. School of Med- 
icine, Jerusalem, Israel). pp 605-609 of Cold Spring Harbor 
symposia on quantitative biology. Volume XLVII, Part 2. 
Structures of DNA. Cold Spring Harbor, NY; Cold Spring 


Harbor Laboratory (1983). (DOE/ER/60098—1-Vol.2; 
CONF-82061 14—Pt.2). T183015605 
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From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; - Spring Harbor, NY, USA (2 Jun 1982). 

In this paper it is demonstrated that in vitro DNA methyla- 
tion of the hamster aprt and herpesvirus tk genes inhibits their ex- 
pression in vivo. Furthermore, the mapping of methylated sites in 
the natural hamster aprt gene convincingly shows that undermethy- 
lation near the 5’ end of the gene plays a critical role in this proc- 
ess. It is clear that if methylation is essential in the determination of 
gene expression, it must be modulated during differentiation. Sever- 
al experiments suggest that both demethylation and de novo methy- 
lation are important processes during animal cell development. An 
understanding of these activities should help explain the regulation 
of both specialized genes and ubiquitous housekeeping functions in 
the mammalian genome. 22 references, 3 figures, 1 table. 


41302 Retroviruses and embryogenesis: de novo methyla- 
tion activity involved in gene expression. Jachner, D.; Stew- 
art, C.L.; Stuhlmann, H.; Harbers, K.; Jaenisch, R. (Univer- 
sitaet Hamburg, Germany). pp 611-619 of Cold Spring 
Harbor symposia on quantitative biology. Volume XLVII, 
Part 2. Structures of DNA. Cold Spring Harbor, NY; Cold 
Spring Harbor Laboratory (1983). (DOE/ER/60098—1- 
Vol.2; CONF-8206114—Pt.2). T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

A correlation is shown between the level of methylation of 
proviral genomes and their infectivity in the transfection assay and 
expression in mouse embryos and Murine embryonal carcinoma 
(EC) cell lines. These studies revealed the presence of an efficient 
de novo methylating activity present in preimplantation embryo 
cells and in developmentally pluripotent EC cells. This activity was 
not detectable in postimplantation mouse embryos or in differentiat- 
ed cell lines that are able to support efficient replication of the Mo- 
loney leukemic viruses. The de novo methylating activity appears 
to be a characteristic of early mouse embryo cells; its implications 
in the regulation of gene expression during embryogenesis are dis- 
cussed. 


41303 Implications for x-chromosome regulation from 
studies of human x-chromosome DNA. Wolf, S.F.; Migeon, 
B.R. (Johns Hopkins Univ., Baltimore, MD). pp 621-630 of 
Cold Spring Harbor symposia on quantitative biology. 
Volume XLVII, Part 2. Structures of DNA. Cold Spring 
Harbor, NY; Cold Spring Harbor Laboratory (1983). 
(DOE/ER/60098—1-Vol.2; CONF-8206114—Pt.2). 
T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

It is clear that there must be multiple events involved in the 
regulation of the mammalian X chromosome. The initial event, oc- 
curring about the time of implantation results in inactivation of all 
but a single X chromosome in diploid cells. A popular working hy- 
pothesis is that DNA modification, such as methylation or sequence 
rearrangement, might be responsible for maintenance of the inactive 
state. Methylation is particularly attractive, since the preference for 
methylating half-methylated sites might result in perpetuation of the 
differentiated state. In this paper we discuss several facets of our 
studies of X inactivation; specifically, our general strategy, studies 
of X DNA methylation, and studies of loci that escape inactivation. 
47 references, 8 figures, 2 tables. 


41304 DNA methylation and the control of gene expres- 
sion on the human X chromosome. Shapiro, L.J; Mohandas, 
T. (UCLA Medical Center, Torrance, CA; Univ. of Califor- 
nia School of Medicine, Los Angeles). pp 631-637 of Cold 


Spring Harbor symposia on quantitative biology. Volume 
XLVII, Part 2. Structures of DNA. Cold Spring Harbor, 
NY; Cold Spring Harbor Laboratory (1983). (DOE/ER/ 
60098— 1-Vol.2; CONF-82061 14—Pt.2). TI83015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

The system for the study of X chromosome inactivation de- 
scribed provides useful insight into the mechanism of X inactiva- 
tion. The ability to isolate numerous independent, stable reactivants 
facilitates the genetic analysis of this process. 5-Azacytidine(S- 
AzaC) appears to be a very effective tool in this regard. Although 
other workers were unable to reactivate the hprt locus in diploid 


human fibroblasts, this may be due to variable metabolism of 5- 
AzaC in different cell lines. We show such variation in dose re- 
sponse. 43 references, 4 figures, 2 tables. 


41305 Se ee foe es 
modification function Mau. Kah- 
mann, R. (Man Pla ~~ lee ce fuer Biochemie, Munich, 
Germany). pp 639-646 of Cold Spring Harbor symposia on 
quantitative biology. Volume XLVII, Part 2. Structures of 
DNA. Cold Spring Harbor, NY; Cold Spring Harbor Labo- 
ratory (1983). (DOE/ER/60098—1-Vol2; CONF- 
82061 14—Pt.2). TI83015605 
From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, bs USA (2 Jun 1982). 
The mom gene of the bacteriophage Mu has been identified 
and its DNA sequence determined. These experiments, aimed at un- 
the complex regulation pattern of the Mom function, 
have revealed that both the cellular Dam function and the Mu-spe- 
cific activator X exert their effects only in a regulatory fashion. 
Their respective target sites, however, differ. Region-I sequences 
have to be modified by the Dam methylase (the wold-type situa- 
tion) to allow expression of the mom gene. They can be deleted, 
however, and Dam-independent expression occurs. The removal of 
region-V-I and -II sequences shuts down mom expression complete- 
ly unless the remaining Mu sequences are fused to a new promoter. 
19 references, 8 figures, 1 table. 


41306 Regulation of the DNA-modification function of 

Mu. Hattman, S.; Goradia, M.; Monaghan, C.; 
Bukhari, A.I. (Univ. of Rochester, NY; Cold Spring Harbor 
Lab., NY). pp 647-653 of Cold Spring Harbor symposia on 
quantitative biology. Volume XLVII, Part 2. Structures of 
DNA. Cold Spring Harbor, NY; Cold Spring Harbor Labo- 
ratory (1983). (DOE/ER/60098—1-Vol.2; CONF- 
8206114—Pt.2). TI83015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

The methylation-dependent of the mom gene is 
the first clear-cut example of the regulation of gene expression by 
methylation. Evidence is presented that transcription of the mom 
gene requires an active dam function of the host and that this re- 
quirement for dam can be circumvented by deleting DNA se- 
quences upstream from the mom gene. 28 references, 8 figures, 2 
tables. 


41307 Studies on DNA replication in the bacteriophage 
T4 in vitro system. Alberts, B.M.; Barry, J.; Bedinger, P.; 
Formosa, T.; Jongeneel, C.V.; Kreuzer, K.N. (Univ. of 
California, San Francisco). pp 655-668 of Cold Spring 
Harbor symposia on quantitative biology. Volume XLVII, 
Part 2. Structures of DNA. Cold Spring Harbor, NY; Cold 
Spring Harbor Laboratory (1983). (DOE/ER/60098—1- 
Vol.2; CONF-82061 14—Pt.2). T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

Extensive genetic analysis of bacteriophage T4 has identified 
11 genes whose products appear to be directly involved in the for- 
mation and subsequent movement of DNA replication forks: genes 
32, 39, 41, 43, 44, 45, 52, 60, 61, 62, and dda. The proteins specified 
by these genes have been isolated and purified to near homogeneity 
in our laboratory. The basic properties and functions of these T4 
replication proteins as we understand them at the present time are 
described. 59 references, 11 figures, 4 tables. 


41308 Mechanisms for the initiation of bacteriophage T7 
DNA replication. Fuller, C.W.; Beauchamp, B.B.; Engler, 
M.J.; Lechner, R.L.; Matson, S.W.; Tabor, S.; White, J.H.; 
Richardson, C.C. (Harvard Medical School, Boston, MA). 
pp 669-679 of Cold Spring Harbor symposia on quantitative 
biology. Volume XLVII, Part 2. Structures of DNA. Cold 
Spring Harbor, NY; Cold Spring Harbor Laboratory (1983). 
(DOE/ER/60098—1-Vol.2; CONF-82061 14—Pt.2). 
TI83015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 
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Genetic analysis of bacteriophage T7 has shown that the 
products of phage genes 1, 2, 3, 4, 5, and 6 are required for phage 
DNA synthesis in vivo. T7 RNA polymerase is the translation 
product of gene 1. This RNA polymerase is required for transcrip- 
tion of most of the phage genome, including genes 2 through 6. T7 
RNA polymerase promoters consist of a highly conserved 23-bp 
DNA sequence. There are 17 such promoters in the T7 DNA mol- 
ecule, all of which direct transcription from the same strand of the 
DNA. 70 references, 11 figures. 


41309 Replication of bacteriophage 4 DNA. Tsurimoto, 
T.; Matsubara, K. (Osaka Univ. Medical School, Japan). pp 
681-691 of Cold Spring Harbor symposia on quantitative bi- 
ology. Volume XLVII, Part 2. Structures of DNA. Cold 
Spring Harbor, NY; Cold Spring Harbor Laboratory (1983). 
(DOE/ER/60098—1-Vol.2; CONF-8206114—Pt.2). 
T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). , 

In this paper results of studies on the mechanism of bacterio- 
phage A replication using molecular biological and biochemical ap- 
proaches are reported. The purification of the initiator proteins, O 
and P, and the role of the O and P proteins in the initiation of A 
DNA replication through interactions with specific DNA se- 
quences are described. 47 references, 15 figures. 


41310 Enzymatic recognition of DNA replication origins. 
Stayton, M.M.; Bertsch, L.; Biswas, S.; Burgers, P.; Dixon, 
N.; Flynn, J.E. Jr.; Fuller, R.; Kaguni, J.; Kobori, J.; Ko- 
daira, M. (Stanford Univ. School of Medicine, CA). pp 693- 
700 of Cold Spring Harbor symposia on quantitative biol- 
ogy. Volume XLVII, Part 2. Structures of DNA. Cold 
Spring Harbor, NY; Cold Spring Harbor Laboratory (1983). 
(DOE/ER/60098—1-Vol.2; CONF-8206114—Pt.2). 
1183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

In this paper we discuss the process of recognition of the 
complementary-strand origin with emphasis on RNA polymerase 
action in priming M13 DNA replication, the role of primase in G4 
DNA replication, and the function of protein n, a priming protein, 
during primosome assembly. These phage systems do not require 
several of the bacterial DNA replication enzymes, particularly 
those involved in the regulation of chromosome copy number of 
the initiatiion of replication of duplex DNA. 51 references, 13 fig- 
ures, 1 table. 


41311 DNA structures required for phi X174 A-protein- 
directed initiation and termination of DNA replication. 
Brown, D.R.; Reinberg, D.; Schmidt-Glenewinkel, T.; 
Roth, M.; Zipursky, S.L.; Hurwitz, J. (Albert Einstein Coll. 
of Medicine, Bronx, NY). pp 701-715 of Cold Spring 
Harbor symposia on quantitative biology. Volume XLVII, 
Part 2. Structures of DNA. Cold Spring Harbor, NY; Cold 
Spring Harbor Laboratory (1983). (DOE/ER/60098—1- 
Vol.2; CONF-8206114—Pt.2). TI83015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

The gene-A protein of bacteriophage phiX is involved in 
several stages of phage DNA replication, including initiation and 
termination of leading-strand synthesis, template unwinding, and 
catalytic regeneration of the RFII-A complex. An in vitro system 
involving purified proteins and recombinant plasmids has been de- 
scribed which allows these multiple activities to be separated and 
studied individually. Using this system, an analysis of DNA se- 
quences required to support endonuclease, ligase, and transfer ac- 
tivities of the phiX gene-A protein has been initiated. 42 references, 
11 figures, 1 table. 


41312 Signals for the initiation and termination of syn- 
thesis of the viral strand of bacteriophage fl. Dotto, G.P.; 
Horiuchi, K.; Jakes, K.S.; Zinder, N.D. (Rockefeller Univ., 
New York, NY). pp 717-722 of Cold Spring Harbor sympo- 
sia on quantitative biology. Volume XLVII, Part 2. Struc- 
tures of DNA. Cold Spring Harbor, NY; Cold Spring 


Harbor Laboratory (1983). (DOE/ER/60098—1-Vol.2; 
CONF-82061 14—Pt.2). TI83015605 
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From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

In this paper the sequence around the plus origin that is re- 
quired for efficient plus-strand synthesis as well as that necessary 
for gene-II-protein recognition is described. Results which demon- 
strate that the nucleotide sequence of the fl plus origin contains 
two overlapping but distinct signals, one for initiation and the other 
for termination of plus-strand synthesis is presented. 29 references, 
6 figures, 1 table. 


41313 Structure and replication of vaccinia virus telo- 
meres. Baroudy, B.M.; Venkatesan, S.; Moss, B. (National 
Inst. of Health, Bethesda, MD). pp 723-729 of Cold Spring 
Harbor symposia on quantitative biology. Volume XLVII, 
Part 2. Structures of DNA. Cold Spring Harbor, NY; Cold 
Spring Harbor Laboratory (1983). (DOE/ER/60098—1- 
Vol.2; CONF-8206114—Pt.2). T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

e ends of the mature vaccinia virus genome are incom- 
pletely base-paired, A + T-rich, hairpin-loop structures that exist in 
isomeric forms that are inverted and complementary in sequence. 
Proximal to this loop structure are several sets of tandem repeats 
that are 70, 125, and 54 bp long. Sequence homologies and redun- 
dancies within these repeats suggest that they arose by unequal re- 
combinational events. Replicating DNA molecules have concate- 
meric ends that are presumed to be imperfect palindromes. Self- 
priming and de novo replication models that account for flip-flop 
sequence inversions at the ends of mature DNA molecules and con- 
catemeric intermediates were considered. Presumably, a site-specific 
nuclease, DNA ligase, and other factors are involved in this proc- 
ess. Because vaccinia virus replicates in the cytoplasm of cells and 
encodes its own enzymes for DNA synthesis, it may serve as a par- 
ticularly suitable system for further studies. 47 references, 9 figures. 


41314 Isolation of proteins involved in the replication of 
adenoviral DNA in vitro. Lichy, J.H.; Nagata, K.; Friefeld, 
B.R.; Enomoto, T.; Field, J.; Guggenheimer, R.A.; Ikeda, 
J.E.; Horwitz, M.S.; Hurwitz, J. (Albert Einstein Coll. of 
Medicine, Bronx, NY). pp 731-740 of Cold Spring Harbor 
symposia on quantitative biology. Volume XLVII, Part 2. 
Structures of DNA. Cold Spring Harbor, NY; Cold Spring 
Harbor Laboratory (1983). (DOE/ER/60098—1-Vol.2; 
CONF-8206114—Pt.2). T1I83015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

The simple mechanism of replication of adenoviral DNA has 
made adenovirus an especially useful model system for studies of 
eukaryotic replication mechanisms. The availability of this in vitro 
system that replicates exogenously added Ad DNA-pro has made it 
possible to characterize the factors involved in replication. The re- 
sults presented in this paper summarize our further fractionation of 
the in vitro system. First, the properties of two factors purified 
from the uninfected nuclear extract are described. Second, the sepa- 
ration of the pTP/Ad Pol complex into subunits and the properties 
of the isolated subunits are presented. The 140K protein is shown 
to possess the Ad DNA polymerase activity. The results suggest 
that the only DNA polymerase required for adenoviral DNA repli- 
cation in vitro is the 140K Ad DNA polymerase and that this 
enzyme is probably a viral gene product. 50 references, 10 figures, 
3 tables. 


41315 Adenoviral DNA replication: DNA sequences and 
enzymes required for initiation in vitro. Stillman, B.W.; Ta- 
manoi, F. (Cold Spring Harbor Lab., NY). pp 741-750 of 
Cold Spring Harbor symposia on quantitative biology. 
Volume XLVII, Part 2. Structures of DNA. Cold Spring 
Harbor, NY; Cold Spring Harbor Laboratory (1983). 
(DOE/ER/60098— 1-Vol.2; CONF-8206114—Pt.2). 
T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

In this paper evidence is provided that the 140,000-dalton 
DNA polymerase is encoded by the adenoviral genome and is re- 
quired for the initiation of DNA replication in vitro. The DNA se- 
quences in the template DNA that are required for the initiation of 





replication have also been identified, using both plasmid DNAs and 
synthetic oligodeoxyribonucleotides. 48 references, 7 figures, 1 
table. 


41316 Structure and replication of minute virus of mice 
DNA. Astell, C.R.; Thomson, M.; Chow, M.B.; Ward, D.C. 
(Univ. of British Columbia, Vancouver; Yale Univ., New 
Haven, CT). pp 751-762 of Cold Spring Harbor symposia 
on quantitative biology. Volume XLVII, Part 2. Structures 
of DNA. Cold Spring Harbor, NY; Cold Spring Harbor 
Laboratory (1983). (DOE/ER/60098—1-Vol.2; CONF- 
8206114—Pt.2). TI83015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

The complete nucleotide sequence of the minute virus of 
mice (MVM) genome has been determined. We compared the ter- 
minal nucleotide sequences of virion DNA with those of monomer 
RF DNA. The 5’-terminal hairpin regions of both DNA species 
contained two sequence orientations, and the 5’-end of the V strand 
in RF DNA was approximately 18 nucleotides longer than that of 
mature virion DNA. The monomer RF DNA had a 60,000-dalton 
protein covalently bound to the 5’ end of both DNA strands, 
whereas the 5’ terminus of mature virion DNA was essentially pro- 
tein-free. 44 references, 12 figures. 


41317 Regulation of DNA supercoiling in Escherichia 
coli. Gellert, M.; Menzel, R.; Mizuuchi, K.; O’Dea, M.H.; 
Friedman, D.I. (National Inst. of Health, Bethesda, MD; 
Univ. of Michigan, Ann Arbor). pp 763-767 of Cold Spring 
Harbor symposia on quantitative biology. Volume XLVII, 
Part 2. Structures of DNA. Cold Spring Harbor, NY; Cold 
Spring Harbor Laboratory (1983). (DOE/ER/60098—1- 
Vol.2; CONF-8206114—Pt.2). T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

Evidence has been obtained of several regulatory interac- 
tions that alter cellular DNA supercoiling, and we have begun to 
accumulate sequence information to aid a more detailed study of 
these effects. It will be interesting to extend these studies to the 
regulation of other topoisomerases in E. coli. 18 references, 7 fig- 
ures, 1 table. 


41318 Escherichia coli ‘Type-1 topoisomerases: identifica- 
tion, mechanism, and role in recombination. Dean, F.; Kras- 
now, M.A.; Otter, R.; Matzuk, M.M.; Spengler, S.J; Coz- 
zarelli, N. R. (Univ. of Chica: go, IL; Univ. of California, 
Berkeley). pp 769-777 of Cold Spring Harbor symposia on 
quantitative biology. Volume XLVII, Part 2. Structures of 
DNA. Cold Spring Harbor, NY; Cold Spring Harbor Labo- 
ratory (1983). (DOE/ER/60098— 1-Vol.2; CONF- 
82061 14—Pt.2). T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

This paper is a discussion of the biological function and 
properties of Escherichia coli topoisomerases. Five topics are con- 
sidered. First, in the analysis of the electrophoretic mobility of neg- 
atively supercoiled topoisomers, we discovered that adjacent DNA 
bands on a gel need not differ by one in linking number. Second, 
we identified a new E. coli topoisomerase, topoisomerase III. 
Third, the mechanism of catenation of duplex DNA rings by E. 
coli topoisomerase I has been elucidated. Fourth, we describe the 
involvement of a type-1 topoisomerase, the resolvase of Tn3, in 
site-specific recombination. In catenation and recombination by 
type-1 topoisomerases, duplex DNA is topologically rearranged via 
the breakage and rejoining of DNA a single strand at a time. Fifth, 
we consider what cellular processes might be particularly suited for 
the involvement of type-1, but not type-2, topoisomerases. 47 refer- 
ences, 16 figures, 1 table. 
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41319 Escherichia coli DNA topoisomerase I mutants 
have compensatory mutations at or near DNA gyrase genes. 
DiNardo, S.; Voelkel, K.A.; Sternglanz, R.; Reynolds, A.E.; 
Wright, A. (State Univ. of New York, Stony Brook; Tufts 
Univ., Boston, MA). pp 779-784 of Cold Spring Harbor 
symposia on quantitative biology. Volume XLVII, Part 2. 
Structures of DNA. Cold Spring Harbor, NY; Cold Spring 
Harbor Laboratory (1983). (DOE/ER/60098—1-Vol. 2; 
CONF-8206114—Pt.2). T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; — Spring Harbor, NY, USA ae Jun 1982). 

In this paper it is shown that strains lacking DNA topoiso- 
merase I grow normally only because of spontaneously arising mu- 
tations that compensate for the topoisomerase I defect. Several of 
these compensatory mutations have been found to map at or near 
the genes coding for DNA gyrase, gyrA and gyrB. Apparently, the 
mutations act to lower the level of DNA gyrase and thereby com- 
pensate for the lack of DNA topoisomerase I in the cell. 30 refer- 
ences, 3 tables. 


41320 ee ee eae 
cellular functions in Salmonella typhimurium. Overbye, 
K.M.; Basu, S.K.; Margolin, P. (Public Health Research 
Inst. of the City of New York, Inc., NY). pp 785-791 of 
Cold Spring Harbor symposia on quantitative biology. 
Volume XLVII, Part 2. Structures of DNA. Cold Spring 
Harbor, NY; Cold $ pring Harbor Laboratory (1983). 
(DOE/ER/60098—1-Vol. a CONF-82061 14—Pt.2). 
T1I83015605 
From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; - Spring Harbor, NY, USA (2 Jun 1982). 
In this paper is reported the absence of DNA topoisomerase 
I in S. typhimurium results in an increased level of the recBC 
DNase (exonuclease V) enzyme, an almost total abolition of both 
direct and indirect mutagenesis by alkylating agents, and altered 
characteristics in the formation of chromosomal tandem duplica- 
tions. We also present evidence that modifications in DNA super- 
helicity may strongly affect the pattern of DNA degrafation initiat- 
ed by treatment of recA mutant cells with bleomycin and mitomy- 
cin C. 43 references, 3 figures, 3 tables. 


41321 DNA 


transcription. 

; Bakayev, V.V.; Glaser, V.M. (USSR Academy of 
‘Suienies Moscow; Moscow State Univ., USSR). pp 793- 
801 of Cold Spring Harbor symposia on quantitative biol- 
ogy. Volume XLVII, Part 2. Structures of DNA. Cold 
Spring Harbor, NY; Cold Spring Harbor Laboratory (1983). 


(DOE/ER/60098—1 1-Vol.2; 
TI83015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; = Spring Harbor, NY, USA (2 Jun 1982). 

In this paper it is reported that elastic DNA torsional tension 
has been observed in a fraction of isolated SV40 minichromosomes, 
which are shown to be transcriptionally active, and that the 
number of DNA topological (titratable superhelical) turns in closed 
superhelical loops of nuclear DNA decreases during cellular differ- 
entiation, which, we propose, may be responsible for the coordinate 
switch in transcription of genes controlling cellular proliferation. 37 
references, 6 figures, 2 tables. 


CONF-82061 14—Pt.2). 


41322 DNA strand exchange promoted by recA protein 
and single-stranded DNA-binding protein of Escherichia coli. 
Cox, M.M.; Soltis, D.A.; Livneh, Z.; Lehman, IR. (Stan- 
ford Univ., CA). pp 803-810 of Cold Spring Harbor sympo- 
sia on quantitative biology. Volume XLVII, Part 2. Struc- 

tures of D DNA. Cold Spring Harbor, NY; Cold Spring 
Harbor Laboratory (1983). (DOE/ER/ R/60098—1-Vol. a 
CONF-82061 14—Pt.2). T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

Efforts to understand the mechanism of recA -protein-pro- 
moted DNA strand exchange and the role of SSB in the reaction 
are described. A minimal scheme that describes these results and 
that can serve as a framework for further investigation is presented. 
recA Protein is in rapid equilibrium between free and SS DNA- 
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bound forms until addition of ATP and SSB promotes formation of 
a stable complex in the second step. Formation of this complex is 
irreversible as long as ADP is not permitted to build up significant- 
ly. However, binding of the complex to duplex DNA is reversible. 
Formation of D loops (at the 3’ end of the minus strand) is ren- 
dered irreversible by the polarity of the subsequent heteroduplex 
extension via branch migration. 39 references, 9 figures. 


41323 Unwinding of duplex DNA in complexes with recA 
protein. Stasiak, A.; DiCapua, E.; Koller, T. (Swiss Federal 
Inst. of Tech., Zurich, Switzerland). pp 811-820 of Cold 
Spring Harbor symposia on quantitative biology. Volume 
XLVII, Part 2. Structures of DNA. Cold Spring Harbor, 
NY; Cold Spring Harbor Laboratory (1983). (DOE/ER/ 
60098—1-Vol.2; CONF-8206114—Pt.2). TI83015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

Complexes of duplex DNA with recA protein in the pres- 
ence of the nonhydrolyzable ATP analog ATPyS were studied. 
This structure is of interest in that it represents the blocked state of 
one of the first steps in the recombination process. Complexes of 
recA protein with duplex DNA, stabilized by ATPYS, form a heli- 
cal structure that reflects the DNA helix in the complex. 59 refer- 
ence, 8 figures, 1 table. 


41324 Three phases in homologous pairing: polymeriza- 
tion of recA protein on single-stranded DNA, synapsis, and 
polar strand exchange. Radding, C.M.; Flory, J.; Wu, A.; 
Kahn, R.; DasGupta, C.; Gonda, D.; Bianchi, M.; Tsang, 
S.S. (Yale Univ. School of Medicine, New Haven, CT). pp 
821-828 of Cold Spring Harbor symposia on quantitative bi- 
ology. Volume XLVII, Part 2. Structures of DNA. Cold 
Spring Harbor, NY; Cold Spring Harbor Laboratory (1983). 
(DOE/ER/60098—1-Vol.2; CONF-8206114—Pt.2). 
T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

recA Protein forms joint molecules in three distinguishable 
phases: a presynaptic phase during which the protein polymerizes 
on single-stranded DNA; synapsis, which produces a nascent heter- 
oduplex joint; and strand exchange, a polarized process that pro- 
duces long, heteroduplex joints. The stimulatory effect of SSB on 
the formation of joint molecules may be attributed, at least in part, 
to its action on the presynaptic association of recA protein with 
single-stranded DNA. ADP plays an antagonistic role in this pre- 
synaptic step, an inhibition that can be counteracted by SSB. Syn- 
apsis is a rapid, nonpolar process that can occur in the absence of a 
free end in any of the DNA chains involved. It is postulated that 
there is a synaptic structure in which recA protein holds 100 to 300 
bases of the duplex molecule in an unwound configuration, and in 
which the incoming strand of the nascent heteroduplex joint is 
aligned with its complement, without yet being helically inter- 
wound. 38 references, 11 figures. 


41325 Unique self-complementarity of palindromic se- 
quences provides DNA structural intermediates for mutation. 
Ripley, L.S.; Glickman, B.W. (National Inst. of Environ- 
mental Health Sciences, Research Triangle Park, NC). pp 
851-861 of Cold Spring Harbor symposia on quantitative bi- 
ology. Volume XLVII, Part 2. Structures of DNA. Cold 
Spring Harbor, NY; Cold Spring Harbor Laboratory (1983). 
(DOE/ER/60098—1-Vol.2; CONF-82061 14—Pt.2). 
1183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

Repeated DNA sequences permit the formation of secondary 
structures in which tone DNA strand is misaligned upon its com- 
plement. Such misalignments, when processed by enzymes of DNA 
metabolism, have been implicated in the production of frameshift 
and deletion mutations. Recent consideration of the alternative 
DNA structures permitted by palindromic DNA sequences has 
been particularly instructive in identifying DNA structural interme- 
diates whose processing by the normal enzymes of DNA metabo- 
lism might be expected to cause mutational events. It has been re- 
cently noted that strong correlations between quasi-palindromic 
DNA sequences and complex frameshift mutations, the endpoints of 
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deletion and addition mutations and mutational hot spots. 34 refer- 
ences, 8 figures. 


41326 Evidence for two functional regions in the Xenopus 
laevis RNA polymerase I promoter. Reeder, R.H.; Wilkinson, 
J.; Bakken, A.; Morgan, G.; Busby, S.J.; Roan, J.; Sollner- 
Webb, B. (Hutchinson Cancer Research Center, Seattle, 
WA; Johns Hopkins Medical School, Baltimore, MD; Univ. 
of Washington, Seattle). pp 867-871 of Cold Spring Harbor 
symposia on quantitative biology. Volume XLVII, Part 2. 
Structures of DNA. Cold Spring Harbor, NY; Cold Spring 
Harbor Laboratory (1983). (DOE/ER/60098—1-Vol.2; 
CONF-8206114—Pt.2). T1I83015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

The ribosomal genes of Xenopus laevis are a gene family 
consisting of about 500 tandemly repeated copies. In this paper cur- 
rent information on the location and nucleotide sequence of tran- 
scriptional control elements for these genes is reviewed. 26 refer- 
ences, 6 figures. 


41327 DNA conformation and transcription initiation of 
eukaryotic tRNA genes. Hipskind, R.A.; Mazabraud, A.; 
Corlet, J.; Clarkson, S.G. (Univ. of Geneva Medical School, 
Switzerland). pp 873-878 of Cold Spring Harbor symposia 
on quantitative biology. Volume XLVII, Part 2. Structures 
of DNA. Cold Spring Harbor, NY; Cold Spring Harbor 
Laboratory (1983). (DOE/ER/60098—1-Vol.2; CONF- 
8206114—Pt.2). TI83015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

The first stretch of natural DNA with Z-form potential to 
have an effect on eukaryotic gene expression has been detected. 
This 9-bp DNA tract is inhibitory for transcription and it is located 
just upstream of the major initiation sites of a variant tRNA:/sup 
Met/ gene of X. laevis. The expression of this gene is also inhibited 
in vitro when it is preceded by synthetic oligonucleotides that are 
able to crystallize as Z-DNA. 31 references, 5 figures. 


41328 Developmental regulation of Xenopus 5S RNA 
genes. Wormington, W.M.; Schlissel, M.; Brown, D.D. 
(Carnegie Inst. of Washington, Baltimore, MD). pp 879-884 
of Cold Spring Harbor symposia on quantitative biology. 
Volume XLVII, Part 2. Structures of DNA. Cold Spring 
Harbor, NY; Cold Spring Harbor Laboratory (1983). 
(DOE/ER/60098—1-Vol.2; CONF-8206114—Pt.2). 
T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

In this paper it is demonstrated that the actively transcribed 
fraction of somatic 5S RNA genes in somatic-cell chromatin is 
complexed stably with all required factors, so that the addition of 
only purified RNA polymerase III is needed to support somatic 5S 
RNA synthesis in vitro. Oocyte 5S RNA genes in somatic-cell 
chromatin appear to lack these factors, since their activation in salt- 
washed somatic-cell chromatin depends on exogeneous transciption 
factors in addition to RNA polymerase III. The developmental 
control of 5S RNA genes is established over a period beginning 
with the onset of 5S RNA synthesis in late blastula embryos, and 
this control is reproduced in vitro using chromatin templates isolat- 
ed from appropriate stages. We propose that a decreasing concen- 
tration of the 5S-specific transcription factor during embryogenesis 
contributes to the inactivation of oocyte 5S RNA genes. 12 refer- 
ences, 4 figures, 1 table. 


41329 Role of tRNA structure in transcription and proc- 
essing. Tocchini-Valentini, G.P.; Mattoccia, E.; Baldi, M.I.; 
Ogden, R.; Pande, G. (Consiglio Nazionale delle Ricerche, 
Rome, Italy; Agouron Inst., La Jolla, CA). pp 885-892 of 
Cold Spring Harbor symposia on quantitative biology. 
Volume XLVII, Part 2. Structures of DNA. Cold Spring 
Harbor, NY; Cold Spring Harbor Laboratory (1983). 


(DOE/ER/60098—1-Vol.2; 
T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 


CONF-8206114—Pt.2). 





In this paper is reported the construction of a 3-base-substi- 
tution mutant of yeast tRNAs/sup Leu/. The mutation is localized 
in the A block and results in the inability to form a D stem. The 
mutant is active in transcription, but maturation of the 5’ terminus 
and splicing of the tRNA precursor are abolished. The results are 
discussed with regard to a recently proposed model for initiation of 
transcription of eukaryotic tRNA genes. 29 references, 5 figures, 1 
table. 


41330 Small ribonucleoproteins from otes: struc- 
tures and roles in RNA biogenesis. Steitz, J.A.; Wolin, S.L.; 
Rinke, J.; Pettersson, I.; Mount, S.M.; Lerner, E.A.; Hinter- 
berger, M.; Gottlieb, E. (Yale Univ., New Haven, CT). pp 
893-900 of Cold Spring Harbor symposia on quantitative bi- 
ology. Volume XLVII, Part 2. Structures of DNA. Cold 
Spring Harbor, NY; Cold Spring Harbor Laboratory (1983). 
(DOE/ER/60098— 1-Vol.2; CONF-8206114—Pt.2). 
T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; - Spring Harbor, NY, USA (2 Jun 1982). 

In this paper recent progress in our understanding of the 
structure and function of the small ribonucleoproteins (RNPs) is 
summarized. Because of their abundance and conservation across 
mammalian species, these RNA-protein complexes may play central 
roles in cellular metabolism. 36 references, 7 figures. 


41331 Promoter elements, regulatory elements, and chro- 
matin structure of the yeast his3 gene. Struhl, K. (Harvard 
Medical School, Boston, MA). pp 901-910 of Cold Spring 
Harbor symposia on quantitative biology. Volume XLVII, 
Part 2. Structures of DNA. Cold Spring Harbor, NY; Cold 
Spring Harbor Laboratory (1983). (DOE/ER/60098—1- 
Vol.2; CONF-8206114—Pt.2). T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

This paper deals with the relationship between the structure 
and function of the his3 gene of Saccharomyces cerevisiae. Genetic 
experiments that define elements necessary for his3 expression (pro- 
moter elements) as well as elements responsible for regulating the 
level of expression as a function of the cell’s physiological state 
(regulatory elements) are discussed. The relationship between these 
genetic elements and the chromatin structure of the his3 gene is dis- 
cussed. 22 references, 7 figures, 4 tables. 


41332 Analysis of the transcriptional enhancer effect. De 
Villiers, J.; Olson, L.; Banerji, J.; Schaffner, W. (Universi- 
taet Zurich, Switzerland). pp 911-919 of Cold Spring 
Harbor symposia on quantitative biology. Volume XLVII, 
Part 2. Structures of DNA. Cold Spring Harbor, NY; Cold 
Spring Harbor Laboratory (1983). (DOE/ER/60098—1- 
Vol.2; CONF-8206114—Pt.2). T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

In this paper experiments that were conducted to elucidate 
the role of enhancer DNA sequences in the expression of eukaryo- 
tic genes is reported. 39 references, 5 figures, 1 table. 


41333 Potentiator effect of the SV40 72-bp repeat on ini- 
tiation of transcription from heterologous promoter elements. 
Wasylyk, B.; Chambon, P. (CNRS, Strasbourg, France). pp 
921-934 of Cold Spring Harbor symposia on quantitative bi- 
ology. Volume XLVII, Part 2. Structures of DNA. Cold 
Spring Harbor, NY; Cold Spring Harbor Laboratory (1983). 
(DOE/ER/60098—1-Vol.2; CONF-8206114—Pt.2). 
T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

It is clear from the present study that the SV40 72-bp repeat 
sequence has an effect at the transcriptional level as a potentiator of 
TATA-box-dependent or -independent start sites. These results also 
confirm the importance of the in vivo promoter role of the TATA 
box to ensure specific and efficient initiation of transcription at the 
natural cap site. These conclusions are derived from comparison of 
steady-state levels of RNA and thus may be influenced by the rela- 
tive stability of the different RNA species that have been analyzed. 
38 references, 7 figures, 1 table. 
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41334 Structure and function of the promoter-enhancer 
region of polyoma and SV40. Cereghini, S.; Herbomel, P.; 
Jouanneau, J.; Saragosti, S.; Katinka, M.; Bourachot, B.; De 
Crombrugghe, B.; Yaniv, M. (Pasteur Inst., Paris, France). 
pp 935-944 of Cold Spring Harbor symposia on quantitative 
biology. Volume XLVII, Part 2. Structures of DNA. Cold 
Spring Harbor, NY; Cold Spring Harbor Laboratory (1983). 
(DOE/ER/60098—1-Vol.2: CONF-8206114—Pt.2). 
183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

The results presented in this paper demonstrate that the 
DNA controlling elements of the viral genome can be isolated and 
studied in a separate context. Cloning of these DNA fragments in 
expression vectors permit an easy analysis of their promoter activi- 
ty. We showed that sequences lacking the normal cap site of early 
viral RNA and the known control elements TATA and CAAT 
consensus sequences are still capable of promoting efficient tran- 
scription in vivo. These results are in agreement with the observa- 
tions that the TATA box sequences can be deleted in polyoma 
without impairing virus viability or that the deletion of the cap site, 
TATA, and CAAT boxes do not abolish the transforming activity 
of polyoma DNA. 43 references, 9 figures, 1 table. 


41335 Constitutive transcriptional control signals of the 
herpes simplex virus tk gene. McKnight, S.L. (Fred Hutch- 
inson Cancer Research Center, Seattle, WA). pp 945-958 of 
Cold Spring Harbor symposia on quantitative biology. 
Volume XLVII, Part 2. Structures of DNA. Cold Spring 
Harbor, NY; Cold Spring Harbor Laboratory (1983). 
(DOE/ER/60098—1-Vol. iz CONF-82061 14—Pt.2). 
T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring a NY, USA (2 Jun 1982). 

The thymidine kinase (tk) gene of herpes simplex virus 
(HSV) has been studied in order to identify the DNA sequences 
that are involved in the process of transcription initiation. When ex- 
cised from its viral genome and assayed for transcriptional function 
in vivo, the tk gene is expressed constitutively. Accurate expression 
of the tk gene can be shown to occur at a distinct level in the ab- 
sence of the on/off switch normally used to regulate tk mRNA 
synthesis during the normal lytic cycle of the virus. The goal of the 
studies presented in this paper is to resolve the manner in which 
eukaryotic cells recognize and act upon the transcriptional control 
signals of the tk gene that specify expression efficiency in a consti- 
tutive environment. 45 references, 9 figures. 


41336 Transcription of circular and linear DNAs in am- 
phibian oocytes. Harland, R.M.; Weintraub, H.; McKnight, 
S.L. (Fred Hutchinson Cancer Research Center, Seattle, 
WA). pp 958-963 of Cold Spring Harbor symposia on quan- 
titative biology. Volume XLVII, Part 2. Structures of 
DNA. Cold Spring Harbor, NY; Cold Spring Harbor Labo- 
ratory (1983). (DOE/ER/60098—1-Vol.2; CONF- 
8206114—Pt.2). T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

We have tested the possibility that torsion is required for ex- 
pression of the herpesvirus tk gene by studying the transcription of 
circular and linear tk genes in amphibian oocytes. 19 references, 2 
figures. 


41337 Interaction of eukaryotic class-B transcription fac- 
tors and chick progesterone-receptor complex with conalbu- 
min promoter sequences. Davison, B.L.; Mulvihill, E.R.; 
Egly, J.M.; Chambon, P. (CNRS, Strasbourg, France). pp 
965-975 of Cold Spring Harbor symposia on quantitative bi- 
ology. Volume XLVII, Part 2. Structures of DNA. Cold 
Spring Harbor, NY; Cold Spring Harbor Laboratory (1983). 
E/ER/60098—1-Vol. z= CONF-8206114—Pt.2). 

T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

This paper relates a procedure for the detection of sequence- 
specific DNA-binding initiation factor(s) present in a preparation 
partially purified from a crude HeLa cell extract. The existence in 
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such a preparation of components that bind specifically to the 
TATA box sequence is indispensable for accurate in vitro initiation 
of transcription. A competitive DNA-binding assay, employing the 
partially purified progesterone-receptor complex (P-RC) and puri- 
fied conalbumin gene fragments is used to show that the 164-bp 
(positions - 102 to + 62) fragment containing the promoter se- 
quence contains at least three regions that display a high affinity for 
P-RC. One of these regions overlaps DNA sequences required for 
the stable binding of transcription factor(s). 34 references, 8 figures. 


41338 Biological activity of cloned mammary tumor virus 
DNA fragments that bind purified glucocorticoid receptor 
protein in vitro. Yamamoto, K.R.; Payvar, F.; Firestone, 
G.L.; Maler, B.A.; Wrange, O.; Carlstedt-Duke, J.; Gustafs- 
son, J.A.; Chandler, V.L. (Univ. of California, San Francis- 
co; Karolinska Institutet, Stockholm, Sweden). pp 977-984 
of Cold Spring Harbor symposia on quantitative biology. 
Volume XLVII, Part 2. Structures of DNA. Cold Spring 
Harbor, NY; Cold Spring Harbor Laboratory (1983). 
(DOE/ER/60098—1-Vol.2; CONF-8206114—Pt.2). 
1183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

To test whether high-affinity receptor:DNA interactions can 
be correlated with receptor effects on promoter function in vivo, 
we have mapped in greater detail the receptor-binding regions on 
murine mammary tumor virus DNA, using both nitrocellulose-filter 
binding and electron microscopy. Recombinant plasmids bearing 
these receptor-binding domains have been transfected into cultured 
cells, and the expression of the plasmid sequences has been moni- 
tored for hormonal regulation. The results are considered in terms 
of a speculative proposal that the glucocorticoid receptor may 
effect changes in promoter activity via specific alteration of chro- 
matin and/or DNA structure. 37 references, 6 figures, 2 tables. 


41339 DNA sequences required for hormonal induction of 


rat a/sub 2u/-globulin genes. Kurtz, D.T.; McCullough, L.; 
Bishop, D.K.; Manos, M.M. (Cold Spring Harbor Lab., 
NY). pp 985-988 of Cold Spring Harbor symposia on quan- 
titative biology. Volume XLVII, Part 2. Structures of 
DNA. Cold Spring Harbor, NY; Cold Spring Harbor Labo- 


ratory (1983). (DOE/ER/60098—1-Vol.2; 
8206114—Pt.2). T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

Cloned a/sub 2u/-globulin genes, when transfected into 
mouse L cells, retain their ability to respond to glucocorticoids. Ini- 
tial experiments were done using the entire A clone containing the 
gene. a/sub 2u/ Gene fragments containing progressively less of 
the flanking sequence were subcloned and it was found that a 
cloned Xba-Bam fragment containing 235 bases of 5’-flanking se- 
quence and approximately 400 bases of 3’ information continues to 
respond to glucocorticoids when transfected into L cells. The regu- 
latory elements apparently lie quite close to or within the gene. To 
determine if the ability of the a/sub 2u/ gene to respond to gluco- 
corticoids lies in the 5’-flanking region, the Xba-Fnu4H fragment 
was ligated to the structural gene for herpesvirus thymidine kinase 
(tk). 9 references, 5 figures. 


CONF- 


41340 Sites required for position-effect regulation of 
mating-type information in yeast. Abraham, J.; Feldman, J.; 
Nasmyth, K.A.; Strathern, J.N.; Klar, A.J.S.; Broach, J.R.; 
Hicks, J.B. (Cold Spring Harbor Lab., NY; State Univ. of 
New York, Stony Brook). pp 989-998 of Cold Spring 
Harbor symposia on quantitative biology. Volume XLVII, 
Part 2. Structures of DNA. Cold Spring Harbor, NY; Cold 
Spring Harbor Laboratory (1983). (DOE/ER/60098—1- 
Vol.2; CONF-8206114—Pt.2). T1I83015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

These studies were undertaken to define the DNA sequences 
required at HML and HMR for Mar/Sir regulation. The approach 
taken was to study the in vitro mutagenesis of cloned copies of 
HML and HMR. The determination of the location and extent of 
each mutation in HML and HMR by restriction mapping after 
transformation into and purification from E. coli, and the transfor- 
mation of each mutant into yeast to determine whether or not the 
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mating-type information in the mutant HML or HMR locus is still 
regulated. HML and HMR derivatives carrying mutations in Mar/ 
Sir regulatory sequences should no longer be subject to repression 
and should therefore be identifiable as derivatives that are ex- 
pressed when introduced into yeast cells. 45 references, 6 figures, 1 
table. 


41341 Features of bacteriophage A: analysis of the com- 
plete nucleotide sequence. Daniels, D.L.; Sanger, F.; Coul- 
son, A.R. (Univ. of Wisconsin, Madison; MRC Laboratory 
of Molecular Biology, Cambridge, England). pp 1009-1024 
of Cold Spring Harbor symposia on quantitative biology. 
Volume XLVII, Part 2. Structures of DNA. Cold Spring 
Harbor, NY; Cold Spring Harbor Laboratory (1983). 
(DOE/ER/60098—1-Vol.2; CONF-8206114—Pt.2). 
T1I83015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

The complete nucleotide sequence of bacteriophage A (ind1 
cI857S7) has been finished and added to the data base. Bacterio- 
phage A DNA is 48,502 bp long. Comparison with the sequences 
previously published show only ten unresolved discrepancies. The 
complete sequence has been annotated to indicate the previously 
determined sites of mutations, protein binding, and transcription 
starts and stops. The sequence has been analyzed for possible pep- 
tide products by examining open reading frames, and the open 
reading frames have been correlated with the genetic map. Some 
general features of this analysis, including aspects of the less well 
studied nonessential regions are discussed. 62 references, 7 figures. 


41342 Information content of the adenovirus-2 genome. 
Roberts, R.J.; Sciaky, D.; Gelinas, R.E.; Jiang, B.D.; Yen, 
C.E.; Kelly, M.M.; Bullock, P.A.; Parsons, B.L.; O'Neill, 
K.E.; Gingeras, T.R. (Cold Spring Harbor Lab., NY). pp 
1025-1037 of Cold Spring Harbor symposia on quantitative 
biology. Volume XLVII, Part 2. Structures of DNA. Cold 
Spring Harbor, NY; Cold Spring Harbor Laboratory (1983). 
(DOE/ER/60098—1-Vol.2; CONF-8206114—Pt.2). 
1183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

Adenovirus 2 (Ad2) is a double-stranded DNA virus that is 
associated with infections of the human respiratory tract. The 
genome of Ad2 is approximately 36,000 bp in length. The overall 
transcription and processing pattern is complex and is summarized 
in this paper. 74 references, 8 figures, 2 tables. 


41343 Procollagen genes: further sequence studies and in- 
terspecies comparisons. Tate, V.; Finer, M.; Boedtker, H.; 
Doty, P. (Harvard Univ., Cambridge, MA). pp 1039-1049 of 
Cold Spring Harbor symposia on quantitative biology. 
Volume XLVII, Part 2. Structures of DNA. Cold Spring 
Harbor, NY; Cold Spring Harbor Laboratory (1983). 
(DOE/ER/60098—1-Vol.2; CONF-8206114—Pt.2). 
TI83015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

To gain insight into how the tightly controlled temporal and 
spatial expression of collagen molecules is regulated, the isolation of 
collagen genes has been undertaken. Thus far, only one fibrillar col- 
lagen gene, the chicken pro-a2(I) gene, has been isolated in its en- 
tirety. The remarkable structure of this gene has by now been well 
documented. The 4522 bases of procollagen RNA are divided into 
some 49 exons, which are spread out over 38 kb of genomic DNA. 
The triple-helical region is encoded by 39 exons. As successive 
exons have been sequenced, it became clear that each is a multiple 
of the 9 bp that code for the repeating Gly-X-Y collagen triplet and 
that each begins with the codon for glycine and ends with the Y 
codon. A large sampling of the exons in the gene revealed that only 
about half of the exons are 54 bp, the remainder being 45, 99, or 
108 bp. 16 of the 20 exons whose size is known from DNA-se- 
quence analysis are arranged in an alternating pattern of large- 
small-large-small. A diagram of the arrangement of exons and in- 
trons in the pro-a-2(I) gene is given. 34 references, 7 figures, 4 
tables. 
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41344 Structure and expression of the human globin 
genes and murine histocompatability antigen genes. Flavell, 
R.A.; Grosveld, F.; Busslinger, M.; De Boer, E.; Kioussis, 
D.; Mellor, A.L.; Golden, L.; Weiss, E.; Hurst, J.; Bud, H. 
(National Inst. for Medical Research, London, England; 
Northwick Park Hospital, Middlesex, England; University 
Coll., London, England). pp 1067-1078 of Cold Spring 
Harbor symposia on quantitative biology. Volume XLVII, 
Part 2. Structures of DNA. Cold Spring Harbor, NY; Cold 
Spring Harbor Laboratory (1983). (DOE/ER/60098—1- 
Vol.2; CONF-8206114—Pt.2). T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

We have isolated most of the class-I-related genes in the B10 
genome and have located most of them to a region of the genetic 
map of the murine histocompatibility antigen gene locus. In particu- 
lar, we have determined which of the cosmid clusters contain the 
H-2K/sup b/ and the H-2D/sup b/ genes, both by location and by 
immunological assays. In addition, we can conclude that the pres- 
ence of an H-2/sup b/ gene in mouse cells is sufficient to evoke 
essentially all the immunological properties that have been associat- 
ed with these molecules by a number of more conventional ap- 
proaches. 31 references, 12 figures, 1 table. 


41345 Sequences of human repetitive DNA, non-a-globin 
genes, and major histocompatibility locus genes. I, II, Il. 
Fukumaki, Y.; Collins, F.; Kole, R.; Stoeckert, C.J. Jr.; Ja- 
gadeeswaran, P.; Duncan, C.H.; Weissman, S.M.; Pan, J.; 


Forget, B.G.; Biro, P.A. (Yale Univ., New Haven, CT; 
Children’s Hospital Research Foundation, Cincinnati, OH; 
Integrated Genetics, Framingham, MA). pp 1079-1086 of 
Cold Spring Harbor symposia on quantitative biology. 
Volume XLVII, Part 2. Structures of DNA. Cold Spring 
Harbor, NY; Cold Spring Harbor Laboratory (1983). 


(DOE/ER/60098—1-Vol.2; 
1183015605 

From 47. Cold Spring Harbor symposium - quantitative ‘biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

We have determined the sequences of the entire region be- 
tween the embryonic and fetal globin genes, overlapping the se- 
quences of Baralle and of Smithies for considerable distances. We 
have also determined the sequence from the 3’ end of the fetal 
globin gene across the intergenic area and through the 5-globin 
gene of man and have analyzed some of the flanking sequences of 
the B-globin gene. At present, about 45,000 bp of the non-a-globin 
gene sequence are available, and it appears likely that in the near 
future a continuous stretch of 60,000 to 65,000 bp of the non-a- 
globin gene cluster from man will be available. 23 references, 6 fig- 
ures, 1 table. 


CONF-8206114—Pt.2). 


41346 Codon usage and transfer RNA contents: orga- 
nism-specific codon-choice patterns in reference to the isoac- 
ceptor contents. Ikemura, T.; Ozeki, H. (Kyoto Univ., 
Japan). pp 1087-1097 of Cold Spring Harbor symposia on 
quantitative biology. Volume XLVII, Part 2. Structures of 
DNA. Cold Spring Harbor, NY; Cold Spring Harbor Labo- 
ratory (1983). (DOE/ER/60098—1-Vol.2; | CONF- 
82061 14—Pt.2). T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

Codon usages in genes of E. coli, and S. typhimurium and of 
S. cerevisiae are listed. Genes with related functions (e.g., riboso- 
mal protein genes) or genes belonging to the same operon are treat- 
ed usually as one collective gene. A major portion of the protein 
genes that have been sequenced thus far for the above species are 
reviewed. Choices among synonymous codons in all these genes are 
strongly biased, and clear similarities of choices exist among genes 
of each organism, regardless of the wide variety of genes listed. 
The choice pattern characteristic of E. coli genes is very different 
from that of yeast genes, whereas it is quite similar to that of Sal- 
monella genes. These characteristic patterns of codon choices have 
been attributed mainly to the availability of isoaccepting tRNAs in 
the organism. 22 references, 6 figures, 5 tables. 


41347 From primeval message to present-day gene. Shep- 
herd, J.C.W. (Univ. of Basel, Switzerland). pp 1099-1108 of 
Cold Spring Harbor symposia on quantitative biology. 
Volume XLVII, Part 2. Structures of DNA. Cold Spring 
Harbor, NY; Cold Spring Harbor Laboratory (1983). 
(DOE/ER/60098—1-Vol.2; CONF-8206114—Pt.2). 
1183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

The hypothesis that a comma-less code of the form RNY 
(Where R is a purine, Y a pyrimidine and N a purine or pyrimi- 
dine) was once used in early life seems to make sense in the light of 
the available evidence. The nature of the molecular features now 
discussed and the fact that these are found in so many different 
types of organisms strongly suggest this common origin. 46 refer- 
ences, 9 figures, 1 table. 


41348 Mammalian alu family of dispersed repeats. Je- 
linek, W.R.; Haynes, S.R. (New York Univ., New York; 
National Inst. of Health, Bethesda, MD). pp 1123-1130 of 
Cold Spring Harbor symposia on quantitative biology. 
Volume XLVII, Part 2. Structures of DNA. Cold Spring 
Harbor, NY; Cold Spring Harbor Laboratory (1983). 
(DOE/ER/60098—1-Vol.2; CONF-82061 14—Pt.2). 
T1I83015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

The DNAs of most eukaryotic organisms that have been ex- 
amined are organized as interspersions of repetitious sequences 
among unique, or low-frequency, sequences. Most of an organisms’s 
DNA has this pattern of interspersion, although the frequency of 
repetitious sequences varies at different chromosomal locations. In 
mammalian DNAs this average frequency is approximately 1000 to 
3000 bp, with the repeats themselves approximately 100 to 300 bp 
in length. The structures of the short-period dispersed repeats and 
how they function have been the subject of investigation and specu- 
lation for a number of years. 41 references, 6 figures. 


43349 Alu family members in the human a-like globin- 
gene cluster. Fox, G.M.; Hess, J.F.; Shen, C.K.J.; Schmid, 
C.W. (Univ. of California, Davis). pp 1131- 1134 of Cold 
Spring Harbor symposia on quantitative biology. Volume 
XLVII, Part 2. Structures of DNA. Cold Spring Harbor, 
NY; Cold Spring Harbor Laboratory (1983). (DOE/ER/ 
60098—1-Vol.2; CONF-8206114—Pt.2). TI83015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

The consensus base sequence of the Alu family has suggest- 
ed a variety of functions that these sequences might serve. One pos- 
sibility is that Alu family members serve a function in gene expres- 
sion. As circumstantial evidence for this possibility, Alu family 
members are interspersed with structural genes. This interspersion 
of repeats with genes might result from a functional relationship or 
it might be a trivial consequence of the widespread and abundant 
interspersion of Alu family members through the genome. Another 
interesting feature of the organization of Alu family members is 
that they often occur as inverted repeats. To investigate the role of 
the Alu gene family we have undertaken a base-sequence study of 
the Alu family members interspersed within a family of genes, the 
a-globin-gene cluster. 20 references, 5 figures. 


41350 Genome alteration during in vitro and in vivo 
aging: amplification of extrachromosomal circular DNA mole- 
cules containing a chromosomal sequence of variable repeat 
frequency. Shmookler Reis, R.J.; Lumpkin, C.K. Jr.; 
McGill, J.R.; Riabowol, K.T.; Goldstein, S. (Univ. of Ar- 
kansas, Little Rock; Veterans Administration Hospital, 
Little Rock, AR). pp 1135-1139 of Cold Spring Harbor 
symposia on quantitative biology. Volume XLVII, Part 2. 
Structures of DNA. Cold Spring Harbor, NY; Cold Spring 
Harbor Laboratory (1983). (DOE/ER/60098—1- -Vol.2; 
CONF-82061 14—Pt.2). T183015605 
From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Sp pring Harbor, NY, USA (2 Jun 1982). 
Normal diploid cells at several points in their replicative life- 
spans were examined. An increase in extrachromosomal Inter-Alu 





molecules per cell was generally observed at late passage, and in 
several instances this was shown to occur progressively. The ex- 
trachromosomal increase was sometimes associated with a moderate 
loss of Inter-Alu hybridization at the chromosomal band position. 
Transposition of these sequences to multiple chromosomal loci, at 
random, might appear as loss from a restriction band in digested 
DNA. However, the diminished hybridization to high-molecular- 
weight DNA, observed in undigested DNA samples from late-pas- 
sage cells, suggests that chromosomally integrated copies of Inter- 
Alu were actually lost from the genomes of several fibroblast 
strains. 22 references, 4 figures. 


DNA structures: the fourth approach to compara- 

biology. Schopf, T.J.M. (Univ. of Chicago, IL). pp 

1159-1164 of Cold Spring Harbor symposia on quantitative 

biology. Volume XLVII, Part 2. Structures of DNA. Cold 

Spring Harbor, NY; Cold Spring Harbor Laboratory (1983). 

(DOE/ER/60098—1-Vol.2; CONF-82061 14—Pt.2). 
1183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

The comparative study of proteins began in the mid-1950s 
and as with comparative morphology, and less so with comparative 
embryology, is an active field today. This has led to the current 
comparative study of DNA, which in the 1980s is in the process of 
developing. This paper assesses the problems and utility of compar- 
ative analysis of gene structure and DNA sequences. 35 references, 
1 figure. 


41352 Localization and sequence analysis of yeast origins 
of DNA replication. Broach, J.R.; Li, Y.Y.; Feldman, J.; 
Jayaram, M.; Abraham, J.; Nasmyth, K.A.; Hicks, J.B. 
(State Univ. of New York, Stony Brook). pp 1165-1173 of 


Cold Spring Harbor symposia on quantitative biology. 
Volume XLVII, Part 2. Structures of DNA. Cold Spring 
Harbor, NY; Cold Spring Harbor Laboratory (1983). 


(DOE/ER/60098—1-Vol.2; 
T1I83015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

In the course of studies of the yeast plasmid 2-ym circle and 
of the silent mating-type loci, HML and HMR, several autono- 
mously replicating sequences (ARS) were identified, localized, and 
sequenced. Results from these analyses, indicate that ARS sites can 
be localized to sequences as short as 75 bp. Several features 
common to them and to other ARS sequences, including an 11-bp 
consensus sequence were identified. A strict correspondence be- 
tween the ARS sequences associated with HML and HMR and the 
regulatory sites required for repression of transcription of the 
mating-type cassettes resident at these loci was observed. 46 refer- 
ences, 4 figures, 1 table. 


CONF-8206114—Pt.2 


41353 Structural analysis and sequence organization of 
yeast centromeres. Bloom, K.S.; Fitzgerald-Hayes, M_.; 
Carbon, J. (Univ. of California, Santa Barbara). pp 1175- 
1185 of Cold Spring Harbor symposia on quantitative biol- 
ogy. Volume XLVII, Part 2. Structures of DNA. Cold 
Spring Harbor, NY; Cold Spring Harbor Laboratory (1983). 

E/ER/60098—1-Vol.2; CONF-8206114—Pt.2). 
1183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

We have used mitotic stabilization of autonomously replicat- 
ing plasmids as a functional assay for centromeric activity in the 
yeast S. cerevisiae. By constructing deletion mutants in CEN DNA, 
we demonstrated that the smallest fragments capable of conferring 
centromeric function in yeast include sequences extending from ele- 
ment I through the A + T-rich element II to just beyond element 
III. This region was found by comparison of nucleotide sequences 
to exhibit the highest degree of homology (71%) between CEN3 
and CEN11. 34 references, 10 figures. 
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41354 Replication and resolution of telomeres in yeast. 
Szostak, J.W. (Harvard Medical School, Boston, MA). pp 
1187-1194 of Cold Spring Harbor symposia on quantitative 
biology. Volume XLVII, Part 2. Structures of DNA. Cold 
Spring Harbor, NY; Cold Spring Harbor Laboratory (1983). 
(DOE/ER/60098— 1-Vol.2; CONF-8206114—Pt.2). 
1183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

Models of telomere resolution are described. To approach 
this question experimentally, an in vitro a set of inverted repeat 
DNA molecules from Tetrahymena rDNA sequences were con- 
tracted. These inverted repeats are shown to resolve into stable 
DNA ends after introduction into yeast by transformation. These 
experiments begin to delimit the structural requirements for a DNA 
sequence that is a substrate for the normal telomere-resolution path- 
way of yeast and promise to be useful in determining the mecha- 
nism of telomere resolution. 24 references, 9 figures. 


41355 DNA termini in ciliate macronuclei. Blackburn, 
E.H.; Budarf, M.L.; Challoner, P.B.; Cherry, J.M.; Howard, 
E.A.; Katzen, A.L.; Pan, W.C.; Ryan, T. (Univ. of Califor- 
nia, Berkeley). pp 1195-1207 of Cold Spring Harbor sympo- 
sia on quantitative biology. Volume XLVII, Part 2. Struc- 
tures of DNA. Cold Spring Harbor, NY; Cold Spring 
Harbor Laboratory (1983). (DOE/ER/60098—1-Vol.2; 
CONF-8206114—Pt.2). T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

Results of experiments that further define the molecular 
nature of the extreme termini of the macronuclear DNA telomeres 
are presented. No detectable tightly or covalently bound proteins at 
the Tetrahymena rDNA termini were found. The molecular inter- 
mediates of the developmental pathway whose end result is site- 
specific fragmentation of the micronuclear genome to form the ma- 
cronuclear complement of subchromosomal DNA molecules have 
been partially characterized. 46 references, 10 figures, 2 tables. 


41356 Structures of DNA: a summary. Klug, A. (Medi- 
cal Research Council Lab., Cambridge, England). pp 1215- 
1223 of Cold Spring Harbor symposia on quantitative biol- 
ogy. Volume XLVII, Part 2. Structures of DNA. Cold 
Spring Harbor, NY; Cold Spring Harbor Laboratory (1983). 
(DOE/ER/60098—1-Vol.2; CONF-8206114—Pt.2). 
TI83015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

The object of this Cold Spring Harbor Symposium was to 
discuss the structures of DNA at various levels, ranging from pre- 
cise crystallographic analysis through the nature of DNA while it is 
being either replicated or transcribed and then on to the organiza- 
tion, both genetic and physical, of higher chromosomes. The title 
of the Symposium - Structures of DNA - reflects the fact that now, 
almost 30 years after its discovery, the simple double helix is 
known to be only one of the conformations or configurations that 
DNA can adopt. The range covered has been a very wide one, and 
it has taken more than 100 papers to do so. 12 references. 


5503 Cytology 
REFER ALSO TO CITATION(S) 41353, 41424 


41357 (AD-A—140365/8) Relationship between erythro- 
cyte volume and cell age in humans and baboons. Technical 
report. Thompson, C.B.; Galli, R.L.; Melaragno, A.J.; 
Valeri, C.R. (Boston Univ.. MA (USA). School of Medi- 
cine). 30 Mar 1983. 21p. NTIS, PC A02/MF AO1. 

The relationship of red blood cell size to age during steady- 
state hematopoiesis has been studied using erythrocytes separated 
on the basis of size using counterflow centrifugation. The ratio of 
the age-related enzyme, erythrocyte glutamic oxaloacetic transfer- 
ase (EGOT), to hemoglobin (Hb) increased progressively through 
the fractions, suggesting a correlation between erythrocyte volume 
and age. Reticulocytes, while present in all fractions, were selec- 
tively enriched in the larger subpopulations. To verify the bio- 





chemical evidence that erythrocytes decrease in volume with aging, 
in vivo cohort labeling of red blood cells with 59Fe was performed 
in baboons. A similar relationship of EGOT to Hb was observed to 
that in the human subpopulations. While a certain amount of eryth- 
rocyte volume heterogeneity seems to be present as a result of 
erythropoeisis, our data support the hypothesis that red blood cells 
decrease in volume as they age. 


41358 (AD-A—140459/9) Platelet size does not correlate 
with age. Technical report. Thompson, C.B.; Love, D.G-.; 
Quinn, P.G.; Valeri, C.R. (Boston Univ., MA (USA). 
— of Medicine). 10 Mar 1983. 3lp. NTIS, PC A03/MF 
AOl. 

The relationship between platelet size and in vivo aging was 
investigated in the baboon using size-dependent platelet subpopula- 
tions separated by counterflow centrifugation. The separation char- 
acteristics, size, LDH activity, and dense body content of the 
baboon platelet subpopulations were similar to those previously ob- 
served in studies of human platelets. Three independent labeling 
techniques were used: (1) in vivo labeling with 75 Se-methionine; 
(2) in vitro labeling with 51 Cr; and (3) in vivo labeling with 14 C- 
serotonin. Maximal incorporation of all three labels showed a close 
correlation between the mean platelet volume (MPV) of each frac- 
tion and the platelet radioactivity. The onset of incorporation and 
rate of accumulation of 75 Se-methionine were comparable in all 
fractions when corrected for differences in volume, suggesting that 
platelet size heterogeneity was present from the time of release of 
the platelets from the bone marrow. 


41359 (DOE/ER/10700—T2) Fluorescence photobleach- 
ing measurements of plant membrane viscosity: effects of en- 
vironmental stress. Progress report. Breidenbach, R.W. (Cali- 
fornia Univ., Davis (USA)). 1984. Contract ATO03- 
80ER10700. 6p. NTIS, PC A02; 3; GPO Dep. Order 
Number DE84015483. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Research progress is reported in the following areas: (1) the 
instrument - the new laser and optical mounts are installed; (2) non- 
internalizing lipid and carbohydrate labels are being developed; (3) 
a new theory of the mechanism which elicits trigger phytoalexin 
production in plants; (4) characterization of surface labeling agents; 
and (5) monoclonal antibody labels. (ACR) 


41360 Spontaneous mutation of DNA transfected into 
mammalian cells. Lebkowski, J.; Botchan, M.; Calos, M. 
(Stanford Univ. School of Medicine, CA; Univ. of Califor- 
nia, Berkeley). pp 603-614 of Cellular responses to DNA 
damage. Friedberg, E.C.; Bridges, B.A. (eds.). New York, 
NY; Alan R. Liss, "Inc. (1983). (CONF-830440—). 
T18400951 1 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

We have used the lacI gene of E. coli to score mutation in 
mammalian cells. LacI was placed on SV40-based recombinant 
DNA vectors that can replicate in both bacterial and mammalian 
cells. Plasmid DNA was introduced into COS7 simian cells by 
DEAE-dextran transfection, allowed to replicate, then returned to 
E. coli for analysis of mutations. Approximately 1% of the plasmid 
pool contained mutations in lacI, consisting of base substitutions 
and rearrangements including deletions, duplications, and insertions 
of host DNA. We also present the results of in situ hybridization 
studies of transfected DNA, which suggest that a large proportion 
of the mutations probably resulted from nuclear processing of 
damage incurred by passage of the DNA through the cytoplasm. 
We discuss the significance of these results for DNA repair and for 
experiments involving DNA transfer. 27 references, 2 figures, 1 
table. 
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REFER ALSO TO CITATION(S) 41297, 41298, 41311, 41319, 41324, 41345, 
41347, 41495 


41361 Drosophila melanogaster: a model eukaryote for 
the study of DNA repair. Boyd, J.B.; Harris, P.V.; Presley, 
J.M.; Narachi, M. (Univ. of California, Davis). pp 107-123 
of Cellular responses to DNA e. Friedberg, E.C.; 
Bridges, B.A. (eds.). New York, NY; Alan R. Liss, Inc. 
(1983). (CONF-830440—). TI84009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

Mutants of Drosophila which render larvae 
hypersensitive to mutagen treatment have been identified at 30 dif- 
ferent genetic loci. Meiotic recombination is strongly reduced in 
mutants at four loci, and seven additional genes are represented by 
mutants which moderately disrupt meiosis. In addition, mutants at 
about one-half of the investigated loci exhibit somatic chromosome 
instability. This mutant collection, therefore, identifies genes which 
are potentially involved in DNA exchange as well as in the repair 
of spontaneous and induced damage. Excision of pyrimidine dimers 
has been analyzed in organ or cell cultures of mutants at about one- 
half of the currently recognized loci. Mutants in two genes lack ex- 
cision repair altogether, whereas five genes are associated with par- 
tial defects in that process. Alkaline elution has been employed to 
monitor DNA interruptions associated with excision repair. This 
approach has defined at least four different genetic blocks in the in- 
cision step of excision repair. Mutants in four complementation 
groups exhibit a strong deficiency in postreplication repair follow- 
ing uv treatment. Six additional nonallelic mutants are somewhat 
less defective in that process. Among the strongly deficient mu- 
tants, two are also excision deficient. Recent studies identifying a 
photorepair deficient mutant are described. Preliminary evidence 
revealing an altered accessibility of DNA damage to exogenous 
repair enzymes is also presented. 5 figures, 2 tables. 


41362 Identification of the regulatory regions of the uvrC 
gene of Escherichia coli. Sharma, S.; Moses, R.E. (Baylor 
College of Medicine, Houston, TX). pp 145-151 of Cellular 
responses to DNA damage. Friedberg, E.C.; Brid A. 
(eds.). New York, NY; Alan R. Liss, Inc. (1983). (CONF- 
830440—). T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

A hybrid uvrC* plasmid, pUV7, containing an Escherichia 
coli DNA fragment (4.3 Kb) that complements defects in the uvrC 
gene and restores ultraviolet (uv) resistant phenotype to uvrC™ 
cells, has been isolated. Using this plasmid we have established that 
the uvrC gene is located on a 1.9 Kb DNA fragment and codes for 
a 66,000 monomer molecular weight protein. To identify the regu- 
latory regions of the uvrC gene, we have screened the upstream 
region by subcloning the chromosomal DNA in plasmid pUV7. 
Our results indicate that a required uvrC promoter is located fur- 
ther away from the structural gene (at least 1 Kb). To rule out the 
possibility that this required uvrC promoter is not immediately ad- 
jacent to the structural gene, we have deleted the 1 Kb interposed 
DNA sequence and have fused the distal promoter to the structural 
gene. The resulting plasmids are proficient in complementing the 
uvrC defect. 


41363 Homologous association of chromosomal DNA 
during yeast meiosis. Bell, L.R.; Byers, B. (Univ. of Wash- 
ington, Seattle). pp 829-840 of Cold Spring Harbor sympo- 
pe on quantitative biology. Volume XLVII, Part 2. Struc- 

of D DNA. Cold Spring Harbor, NY; Cold Spring 
ais Laboratory (1983). (DOE/ER/60098—1-Vol. ” = 
CONF-82061 14—Pt.2). T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; = Spring Harbor, NY, USA (2 Jun 1982). 

In the present study, we have assumed that interactions be- 

tween homologous genes would involve duplexes joined at a 
branched junction. We cross-linked the DNA with psoralen to pro- 
tect unstable junctions from extensive branch migration, cleaved 
with a restriction endonuclease, and separated branched and linear 
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fragments by a two-dimensional electrophoretic technique de- 
scribed here. Examination of nonlinear forms by electron microsco- 
py revealed bilaterally symmetrical, four-armed chi forms indicative 
of homologous interactions. Observations of several types of X- 
shaped forms within DNA from pachytene cells, including eye 
loops.and fused junctions, are described in this paper. 53 references, 
7 figures, 3 tables. 


41364 Analysis of spontaneous deletions and gene ampli- 
fication in the lac region of Escherichia coli. Albertini, A.M.; 
Hofer, M.; Calos, M.P.; Tisty, T.D.; Miller, J.H. (Universite 
de Geneve, Switzerland). pp 841-850 of Cold Spring Harbor 
symposia on quantitative biology. Volume XLVII, Part 2. 
Structures of DNA. Cold Spring Harbor, NY; Cold Spring 
Harbor Laboratory (1983). (DOE/ER/60098—1-Vol. i 
CONF-8206114—Pt.2). T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

Spontaneous rearrangements, such as large deletions and du- 
plications, have important implications for the structure of the 
genome. It is therefore of great interest to analyze these events at 
the molecular level. We have constructed derivatives of a lacI-Z 
fusion strain, which allow us to study deletions in a more systemat- 
ic manner than was previously possible. These derivatives have 
been used to investigate how frequently larger deletions (> 700 bp) 
occur between short homologies on both recA and recA” strains 
and to determine the effect of the lengths of the short homologies 
and of the distance between homologies on the frequency of dele- 
tion formation. 38 references, 11 figures. 


41365 Directed-mutagenesis method for the analysis for 
ultraviolet-induced mutagenesis. Livneh, Z. (Stanford Univ. 
School of Medicine, CA). pp 863-866 of Cold Spring 
Harbor symposia on quantitative biology. Volume XLVII, 
Part 2. Structures of DNA. Cold Spring Harbor, NY; Cold 
Spring Harbor Laboratory (1983). (DOE/ER/60098—1- 
Vol.2; CONF-8206114—Pt.2). T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

The directed-mutagenesis method described here offers ad- 
vantages in studying the mutational spectra of various mutagens. 
Mvtations at any point within a given sequence are detected, rather 
than those occurring at specific sites. All types of mutations, transi- 
tions, transversions, frameshifts, deletions, and insertions can be de- 
tected. Different phenotypic mutations can be screened. Different 
sequences within different genes can be easily checked to detect the 


effect of sequence on the mutational spectrum. 31 references, 2 fig- 
ures. 


41366 Genes of the major histocompatibility complex. 
Hood, L.; Steinmetz, M.; Goodenow, R.; Eakle, K.; Fisher, 


D.; Kobori, J.; Malissen, B.; Malissen, M.; McMillan, M.; 
McNicholas, J. (California Inst. of Tech., Pasadena; Univ. 
of Southern California, Los Angeles; Stanford Univ., CA). 
pp 1051-1065 of Cold Spring Harbor symposia on quantita- 
tive biology. Volume XLVII, Part 2. Structures of DNA. 
Cold Spring Harbor, NY; Cold Spring Harbor Laboratory 
(1983). (DOE/ER/60098—1-Vol.2; CONF-82061 14—Pt.2). 
1183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

We have cloned more than 1000 kb of DNA from the MHC 
of the BALB/c mouse. We have identified 40 class-I and class-II 
genes. It has been possible through chromosomal walking to clone 
much of the I region. It appears feasible to carry out a chromosom- 
al walk across the entire MHC. A correlation between the genetic 
and molecular maps of the I region has demonstrated a hot spot of 
recombination that poses serious questions about the correlations of 
recombination or genetic maps and molecular or cloning maps. The 
techniques of gene transfer into mammalian cells and embryos cou- 
pled together with an in vitro mutagenesis (e.g., exon shuffling, de- 
letions, and point mutations) should permit us to approach effec- 
tively an understanding of how the class-I and class-II gene prod- 
ucts actually carry out their functions as cell-cell interaction mole- 
cules. 39 references, 14 figures, 1 table. 
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41367 Dispersed repetitive sequences in eukaryotic gen- 
omes and their possible biological significance. Georgiev, 
G.P.; Kramerov, D.A.; Ryskov, A.P.; Skryabin, K.G.; Lu- 
kanidin, E.M. (Inst. of Molecular Biology, Moscow, USSR). 
pp 1109-1121 of Cold Spring Harbor symposia on quantita- 
tive biology. Volume XLVII, Part 2. Structures of DNA. 
Cold Spring Harbor, NY; Cold Spring Harbor Laboratory 
(1983). (DOE/ER/60098—1-Vol.2; CONF-8206114—Pt.2). 
T1I83015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; = Spring Harbor, NY, USA (2 Jun 1982). 

in this paper is described the properties of a novel mouse 

aaittae element, the A2 sequence, which is the most abundant re- 
petitive sequence. We also characterized an ubiquitous B2 sequence 
that represents, after Bl, the dominant family among the short 
interspersed repeats of the mouse genome. The existence of some 
putative transposition intermediates was shown for repeats of both 
A and B types of the mouse genome. These are closed circular 
DNA of the A type and small polyadenylated Bt RNAs. The fun- 
damental question that arises is whether these sequences are simply 
selfish DNA capable of transpositions or do they fulfill some useful 
biological functions within the genome. 66 references, 11 figures, 1 
table. 


41368 Either gene amplification or gene conversion may 
maintain the homogeneity of the multigene family encoding 
human U1 small nuclear RNA. Weiner, A.M.; Denison, R.A. 
(Yale Medical School, New Haven, CT). pp 1141-1149 of 
Cold Spring Harbor symposia on quantitative biology. 
Volume XLVII, Part 2. Structures of DNA. Cold Spring 
Harbor, NY; Cold Spring Harbor Laboratory (1983). 
(DOE/ER/60098—1-Vol.2; CONF-8206114—Pt.2). 
T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

Most of the stable RNA species in a eukaryotic cell are so 
abundant that transcription of a single-copy gene is not sufficient to 
meet the needs of the cell. Although the existence of multigene 
families is thus easily rationalized in terms of their ability to in- 
crease production of specific gene products, multigene families pose 
a difficult genetic problem. How can the powers of natural selec- 
tion be brought to bear on individual members of a large multigene 
family when the presence of many functional wild-type gene copies 
tends to shelter both favorable and unfavorable mutations. There is 
ample evidence that most stable cellular RNA species display very 
little, if any, minor sequence heterogeneity. This suggests that eu- 
karyotes have devised a mechanism for maintaining the homogenei- 
ty of multigene families. This paper addresses, theoretically, how 
homogenization of multiple gene copies enables the cell to reduce a 
multigene family to a single-copy gene on which natural selection 
can act as on any true single-copy locus. 46 references, 2 figures. 


5505 Metabolism 
REFER ALSO TO CITATION(S) 41393, 41398 


41369 (PB—84-193762) Metabolism and distribution of 
two 14C-benzidine-congener-based dyes in rats as determined 
by gas chromatography, high-pressure liquid chromatography, 
and radioassays. Final report Jan-Oct 81. Oller, W.L. (Na- 
tional Center for Toxicological Research, Jefferson, AR 
(USA)). Apr 1983. 60p. NTIS, PC A04/MF AO1. 

Pub. in Jnl. of Analytical Toxicology 6, p164-174, 1982. 

Absorption, metabolism, and tissue distribution studies were 
conducted in the rat with 'C-biphenyl ring-labeled Direct Blue 15, 
a 3,3’-dimethoxybenzidine (DiMxBzd) based azo dye; Direct Red 2, 
based on 3,3’-dimethylbenzidine (DiMeBzd) and the corresponding 
benzidine congener amines. Single oral doses of the ‘C-labeled 
dyes (12 mg/kg, 62 micro Ci/kg) and molar equivalent doses of the 
respective amines were administered and urine and fecal samples 
collected at intervals up to 192 hours. Urine and fecal samples were 
analyzed for C content. Most of the ™C present in the urine 
could not be extracted with benzene nor chloroform, indicating 
high polarity. Distribution studies conducted with both dyes 
showed that liver, kidney, and lung accumulated and retained 
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higher levels of ‘*C than other tissues (at 72 hrs). Peak levels of 
4C, which occurred 8-12 hours after dosing, were significantly 
higher with Direct Red 2 than Direct Blue 15. Tissue distribution 
data (72 hr) for rats dosed with the free amines compared with the 
dyes showed a generally lower but similar distribution pattern. 


5506 Medicine 


REFER ALSO TO CITATION(S) 40772, 40773, 40776, 40777, 40786, 41397 


41370 (AD-A—139977/3) Clinical Investigation program 
report. Annual report for FY83. (Letterman Army Medical 
Center, San Francisco, CA (USA)). 1 Oct 1983. 202p. 
(MED—300). NTIS, PC A10/MF A0O1. 

This report identifies the research activities conducted by 
Letterman Army Medical Center investigators through protocols 
approved by the Clinical Investigation, Human and Animal Use 
Committees during FY 1983. 


41371 (AD-A—140419/3) Therapeutic effectiveness of 
cryopreserved autologous platelets in the treatment of throm- 
bocytopenic dogs. Technical report. Melaragno, A.J.; Doty, 
A.J.; Dittmer, J.; Vecchione, J.J.; Valeri, C.R. (Boston 
Univ., MA (USA). School of Medicine). 8 Apr 1982. 25p. 
NTIS, PC A02/MF AO1. 

Canine platelets were preserved in the frozen state with 6% 
DMSO in a -80 C mechanical freezer. The recovery of platelets 
after the freeze-thaw-wash procedure was about 70%, and post- 
transfusion recovery values were about 40% those of fresh plate- 
lets. The washed previously frozen platelets were hemostatically ef- 
fective in supporting lethally irradiated dogs through prolonged pe- 
riods of thrombocytopenia. 


41372 (AD-A—140484/7) Sutureless vascular end-to-end 
anastomosis. Final technical report Jan 82-Dec 83. Wozniak, 
J.J. (Johns Hopkins Univ., Laurel, MD (USA). Applied 
Physics Lab.). 22 Mar 1984. 16p. NTIS, PC A02/MF AOl1. 
The objective of this project was to develop a means of re- 
joining severed vessels (end-to-end anastomosis) without using su- 
tures. Two essential elements in the concept, an instrument to evert 
the vessel and a biocompatible, low-temperature (130 F/54 C), 
heat-shrinkage sleeve were developed. The sleeve, which contracts 
to accomplish the anastomosis, was developed by crosslinking (with 
ionizing gamma radiation) synthetic trans-1,4 polyisoprene. The 
crosslinked polymer was subjected to an acute toxicity screening 
program and proved to be highly biocompatible. The sutureless 
anastomosis technique was tested in-vitro on freshly excised pig ca- 
rotid arteries however, there was insufficient funding available to 
provide for an evaluation of the technique in laboratory animals. 


41373 (CEA-CONF—7094) Usefulness of brain SPECT 
with 123-I-I[AMP and HIPDM. Raynaud, C.; Rancurel, G.; 
Kieffer, E.; Soussaline, F.; Ricard, S.; Askienazy, S.; Mor- 
etti, J.L.; Bourdoiseau, M.; Rapin, J. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)). Oct 
1983. 16p. (CONF-8310274_1). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84751383. 

From International symposium on cerebral blood flow and 
metabolism; Heidelberg, F.R. Germany (9 Oct 1983). 

I-123-isopropyl amphetamine {LAMP) and I-123 trimethyl 
propane diamine (HIPDM) are the first two brain indicators la- 
belled with a gamma emitter. The brain activity curve reaches a 
value of 5% of the injected dose after 30 minutes and tomographic 
images of the brain can be obtained. Hypofixation is observed in 
brain lesions such as tumors or infarcts. At present, applications of 
brain eae using [AMP or HIPDM are limited to focal epi- 
lepsy and Alzheimer disease. However, results obtained in cerebro- 
vascular patients are encouraging and could become the most im- 
portant applications of these two substances. 


41374 (INIS-mf—8978, pp ce Effects of dose, time 
factor and fractionation on in tumour tissue volume. 
Dubinin, I. (Radiologicka Klinika Fakultni Nemocnice s Po- 
liklinikou, Brno (Czechoslovakia)). 1981. (In Czech). NTIS 
(US Sales Only), PC A10/MF AOl. Order Number 
DE84780385. (CONF-8109254—Absts.). 
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From 5. Czechoslovak radiological congress; Bratislava, 
aang = Sep 1981). 
lished in summary form only. 


41375 (INIS-mf—8978, pp 213) Our experience with 
therapy of malignant larynx tumours. Fischer, J.; Hybl, M.; 
Rubes, R.; Zikmund, J. (Radioterapeuticke Oddeleni Ne- 
mocnice s Poliklinikou, Ceske Budejovice (Czechoslova- 
kia)). 1981. (in Czech). NTIS (US Sales Only), PC A10/MF 
— oe Number DE84780385. (CONF-8109254— 
Absts.). 

From 5. Czechoslovak radiological congress; Bratislava, 
Czechoslovakia (2 Sep 1981). 

Published in summary form only. 


(INIS-mf—9032, pp vp) Methods and instrumen- 

imaging radioactive substance distribution in orga- 
nism. Ullmann, V. (Krajska Nemocnice s Poliklinikou, Os- Os- 
trava (Czechoslovakia)); Husak, V. (Fakultni Nemocnice, 
Olomouc (Czechoslovakia). Oddeleni Nuklearni Mediciny). 
1981. (In Czech). NTIS (US Sales Only), PC A06/MF AO1. 
Order Number DE84780517. (CONF-8108164—Pt.2). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 

The most important method in nuclear medicine is scintigra- 
phy which makes possible imaging of the distribution of the radio- 
active substance in the organism. The most widespread instruments 
Operating on this principle are the gamma scanners. Their short- 
coming is that they require a relatively long time for imaging espe- 
cially for larger low-level radioactivity objects. They can therefore 
not be used for quick dynamic studies. These shortcomings are re- 
moved in static scintillation cameras. In order to further process 
scintigraphic modern instruments digitize camera pulses using com- 
puters, thus producing a digitized image. 


41377 (iS-M—512) Graph theoretical mg to struc- 
oe studies: search for optimal antitumor compounds. 
Randic, M. (Drake Univ., Des Moines, IA (USA); Ames 
Lab., IA (USA)). 1984. "Contract W-7405-ENG-82. 10p. 
(CONF-8405214—1). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. Order Number DE84014823. 

From Molecular basis of cancer conference; Buffalo, NY, 
USA (29 May 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

An approach based on graph theoretical methods for search- 
ing the most potent drug among numerous candidate structures is 
outlined. First, we identify the strategic fragment and describe it by 
suitable graph theoretical invariants. We have adopted path num- 
bers derived from suitably weighted bonds as basic invariants. Simi- 
larity among structures is quantitatively derived from similarity and 
differences in atomic path numbers for the strategic fragment. The 
approach is illustrated on a selection of antitumor phenyldialkyltria- 
zenes for which log(1/C) are known. By starting the search with an 
unsubstituted parent compound, in few steps we located 1-(4- 
NHCOCH3-Pheny])-3,3-dialkyltriazene as the most potent drug 
among those considered. 13 references, 5 tables. 


41378 (JPRS-USB—84-003) USSR report: Space biology 
and aerospace medicine, tables of contents, volume 16, No. 6, 
November-December 1982-volume 17, No. 5, September-Octo- 
ber 1983. (Joint Publications Research Service, Arlington, 
VA (USA)). 10 Apr 1984. 14p. NTIS, PC A02. 

Trans. of Russian reports, 1983. 

The report contains tables of contents of translations from 
the USSR on space biology and medicine. 


41379 (PB—84-179647) Selection of patients for x-ray 
examinations: Chest x-ray screening examinations. (National 
Center for Devices and Radiological Health, Rockville, MD 
(USA)). Aug 1983. 58p. (FDA—83-8204). NTIS, PC A04/ 
MF AOl1. 


See also PB81-113490. 

Five chest x-ray referral criteria statements have been devel- 
oped and unanimously endorsed by a panel of physicians convened 
as part of a major voluntary cooperative effort between FDA's Na- 
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tional Center for Devices and Radiological Health (NCDRH) and 
the medical professional community. The referral criteria state- 
ments include recommendations concerning the following applica- 
tions of chest x-ray screening: mandated routine chest x-ray screen- 
ing examinations, routine prenatal chest x-ray examinations, routine 
hospital admission chest x-ray examinations, chest x-ray examina- 
tions for tuberculosis detection and control, and routine chest x-ray 
examinations for occupational medicine. The complete text of the 
five referral criterial statements plus a brief discussion of the ration- 
ale for the development of each statement is presented. 


41380 (PB—84-190784) Craniofacial norms in white adult 
males. Final report 1 Oct 80-30 Sep 83. Kapur, K.K.; Les- 
trel, P. (Veterans Administration Medical Center, Sepulve- 
da, CA (USA)). 1983. 30p. NTIS, PC AC3/MF AOl1. 

The objective of this investigation was to establish clinical 
‘norms’ of craniofacial skeletal orientation and the associated soft 
tissue facial profile for adult white males. Lateral and frontal cepha- 
lometric radiographs and study casts taken on 305 white males, 
with 28 or more teeth and 25-75 years of age, were used to develop 
these craniofacial standards. The goal of the research program has 
been to develop a computerized approach based upon dentofacial 
templates for the fabrication of complete dentures and to define 
clinical standards that can be applied in assessing the prosthodontic 
and orthodontic treatment needs of adult patients. 


41381 (PB—84-190958) Routine compliance testing for 
diagnostic x-ray systems or components of diagnostic x-ray 
systems to which 21 CFR subchapter J is applicable. (Nation- 
al Center for Devices and Radiological Health, Rockville, 
MD (USA)). Dec 1983. 270p. NTIS, PC A12/MF AOI. 

Supersedes PB81-201501. 

This manual has been developed by the NCDRH (formerly 
the Bureau of Radiological Health), FDA, to establish procedures 
for routine testing of diagnostic x-ray systems for compliance with 
Federal Performance Standard 21 CFR 1020.30. It has been pre- 
pared to instruct FDA personnel and state officials who assist FDA 
in its functions in the use of the various devices that FDA may pro- 
cure. The procedures and routine test equipment will be used for 
screening diagnostic x-ray systems for evidence of noncompliance 
with the Performance Standard. More rigorous followup testing 
will be performed as required. The manual has two major subject 
areas: (1) testing procedures and (2) test equipment. The first sec- 
tion presently contains procedures that provide efficient means of 
testing against many performance requirements and are applicable 
to many different types of x-ray systems. The second section de- 
scribes each component of the routine compliance test system. It in- 
cludes detailed drawings of the routine compliance test stand, oper- 
ating manuals for the x-ray exposure monitor and the photometer, 
and descriptions of how to use the direct-print paper. 


41382 (STB—1/83) Assessment of a Picker Centrix com- 
bined X-ray tube and Bucky stand. (Department of Health 
and Social Security, London (UK). Scientific and Technical 
Branch). Mar 1983. 37p. British Library Lending Division, 
Boston Spa, Wetherby LS23 7BQ. 

KCARE assessment report No. 18. 

The Centrix is a 'U’ arm combined X-ray tube and Bucky 
stand, manufactured by Allmec S R L, Lissone, Italy. The X-ray 
tube is mounted on one arm and a tilting Bucky assembly is mount- 
ed on the other. The focus film distance (FFD) can be varied and 
the ‘U’ arm can be varied and the 'U’ arm assembly rotated and 
moved vertically up and down the main column which is affixed to 
the floor and wall. Users at KCARE, King’s College Hospital, 
found that, although the Centrix was capable of a wide range of 
examinations, the manipulation necessary to achieve a routine pro- 
jection made the unit tedious and time consuming to use. To 
achieve versatility, it was necessary to use the patient trolley both 
along and perpendicular to the U arm axis of rotation. Sufficient 
space must therefore be allowed for this to be done. Difficulties 
were exacerbated by the brake for the rotational movement of the 
U arm being designed only for use as a lock, the coarseness of the 
rotational adjustment of the tube head and Bucky in the vicinity of 
the click stops, and difficulties in positioning the patient table with 
an average adult on it. 
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41383 (STB—6/83) Comparative assessment of a range of 
100mm and 105mm fluorographic films. (Department of 
Health and Social Security, London (UK). Scientific and 
Technical Branch). May 1983. 24p. British Library Lending 
Division, Boston Spa, Wetherby LS23 7BQ. 

FAXIL assessment report No. 12. 

The sensitometric curves of the various films are plotted, ac- 
companied by the manufacturer’s data where available. For com- 
parison, a rough figure of merit was arrived at by taking the prod- 
uct of the average gradient and the relative speed; this figure of 
merit did not vary widely from film to film, except for the Fuji 
RX-F, which has a low speed and gradient but a rather wider lati- 
tude. 


41384 (STB—9/82) Assessment of the Philips BT-S4 
Bucky tomography system. (Department of Health and 
Social Security, London (UK). Scientific and Technical 
Branch). Oct 1982. 51p. British Library Lending Division, 
Boston Spa, Wetherby LS23 7BQ. 

KCARE assessment report No. 15. 

The BT-S4 system is a microprocessor controlled tomo- 
graphic unit with a wide range of other radiographic applications. 
It was assessed with a Philips TM 100 generator which has the ca- 
pability of controlling X-ray tube voltage and current during the 
exposure. The results from the BT-S4 system were, in general, 
good and up to the standard of those from other systems, though 
one assessor thought the images to be less sharp. For linear tomog- 
raphy, an extra angle to get a thickness of cut between the extremes 
available was thought desirable. The assessment report recommends 
a number of design improvements for which the need became ap- 
parent during use of the equipment in KCARE, King’s College 
Hospital. 


41385 Improved calibration for the in vivo determination 
of body nitrogen, hydrogen, and fat. Vartsky, D.; Ellis, K.J.; 
Vaswani, A.N.; Yasumura, S.; Cohn, S.H. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). Physics in Medicine and Bi- 
ology; 29: No. 3, 209-218(Mar 1984). 

In the present technique, total body nitrogen, hydrogen, and 
fat were derived, simultaneously, from data obtained by neutron 
capture gamma-ray analysis combined with the measurements of 
body weight, total body water, and total body calcium. In this im- 
proved calibration technique total body nitrogen is more accurately 
measured, not only in normal subjects, but also in obese subjects 
and in patients with marked changes in hydration, such as cancer 
patients. The fat values are calculated as the difference between 
body weight and the sum of body water, protein and bone mineral 
ash. This improved technique has been applied to the study of three 
groups of subjects, the general population with a normal weight 
distribution and two extremes represented by obese and cancer pa- 
tients. 


41386 Factors affecting the cerebral uptake of gallium 
complexes. Moerlein, S.M.; Dischino, D.D.; Raymond, 
K.N.; Weitl, F.L.; Welch, M.J. (Washington Univ. School 
of Medicine, St. Louis, MO). Journal of Labelled Compounds 
and Radiopharmaceuticals; 19: No. 11-12, 1421-1422(1984). 

There is currently great interest in the use of positron emis- 
sion tomography for the quantitation of regional cerebral hemodyn- 
amics. The development of a freely-diffusible Ga-68 complex linear 
tricatecholamide (LICAM) ligands have been shown to coordinate 
Ga(III) with large formation constants, so their applicability as Ga- 
68 binding cerebral perfusion agents was investigated. 
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REFER ALSO TO CITATION(S) 39573, 39825, 39835, 39860, 39868, 39869, 
39870, 39871, 39872, 39873, 39874, 39875, 39876, 39877, 39878, 39879, 41296, 
oon 41305, 41307, 41308, 41309, 41310, 41313, 41315, 41316, 41340, 41341, 


41387 (AD-A—139669/6) Comparative studies on the 
structure of human adenovirus 4, 7 and 21. Annual 
progress report 1 Feb 80-2 Feb 81. Padmanabhan, R. (Mary- 
land Univ., Baltimore (USA). Dept. of Biological Chemis- 
try). 1 Feb 1980. 41p. NTIS, PC A03/MF AO0O1. 

A sensitive method was developed to label the 5’ termini of 
Ad DNA which was found to be applicable to Ad 7, Ad 4 and Ad 
21 DNA due to the presence of a tyrosine-containing peptide cova- 
lently attached to these DNA molecules. Ad 7 vaccine strain was 
passaged in 293 cells and then grown in large amounts in suspen- 
sion cultures of KB cells. The DNA was extracted and purified. 
Restriction enzyme analysis of vaccine and Greider Ad 7 strains re- 
vealed that the two strains gave identical cleavage patterns with 8 
restriction enzymes. Ad 4 prototype strain (ATCC) have been pas- 
saged in 293 cells and then grown in large amounts in suspension 
cultures of human KB cells. The DNA from these virions have 
been extracted and purified. Ad 21 vaccine strain has been passaged 
in 293 cells and then the virus was grown in KB cell suspension 
cultures. We are currently in the process of isolating the DNA and 
analyzing its genomic organization with several restriction enzymes. 
We analyzed the efficiencies of different protocols for titering the 
live Ad vaccine strains Ad 4, Ad 7 and Ad 21 present in enteric 
coated tablets. 


41388 (CONF-8406160—1) Effect of soil dilution on the 
growth and response of Agropyron smithii to mutualistic asso- 
ciation with Glomus mosseae/monosporum. Jarstfer, A.G.; 
Miller, R.M. (Argonne National Lab., IL (USA)). 1984. 
Contract W-31-109-ENG-38. 2p. NTIS, PC A02/MF A01; 
1; GPO Dep. Order Number DE84014540. 

From 6. North American conference on mycorrhiza; Bend, 
OR, USA (25 Jun 1984). 

Portions are illegible in microfiche products. 

A significant soil dilution and inoculation response was 
found for growth and morphology characteristics after 10 weeks 
growth. The response to inoculation for most growth parameters 
was positive. Root to shoot ratios for mycorrhizal plants were 
closer to 1 than nonmycorrhizal plants. Mycorrhizal plants also 
produced greater biomass, leaf surface area and root length. The 
major finding was a growth strategy change for mycorrhizal plants 
where an increase in tiller production occurred at all P levels. 2 fig- 
ures. (MF) 


41389 (CONF-8406160—2) Effect of endomycorrhizae on 
interactions between mycorrhizal and nonmycorrhizal plants. 
Franson, R.; Miller, R.M. (Argonne National Lab., IL 
(USA)). 1984. Contract W-31-109-ENG-38. 2p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. Order Number DE84014541. 

From 6. North American conference on mycorrhiza; Bend, 
OR, USA (25 Jun 1984). 

Portions are illegible in microfiche products. 

An investigation on how infection with vesicular-arbuscular 
mycorrhizal fungi (VAM) changes interactions between plants was 
initiated. Specifically addressed were how does the presence or ab- 
sence of VAM affect: (1) a species that typically shows little or no 
infection; and (2) a species that typically possesses moderate levels 
of infection. Results show: roots for inoculated species were higher 
than uninoculated treatments; the above ground dry weight gain 
were significantly higher with inoculation. The growth response of 
both species suggests a fungus-to-plant interaction even though in- 
fection, as measured by arbuscules a vesicles, was not always 
present. 2 figures. (MF) 


41390 (CONF-8406160—3) Progress in the development 
of a chitin assay technique for measuring extraradical soil- 
borne mycelium of V-A mycorrhizal fungi. Jarstfer, A.G.; 
Miller, R.M. (Argonne National Lab., IL (USA)). 1984. 
Contract W-31-109-ENG-38. 2p. NTIS, PC A02/MF A01; 
1; GPO Dep. Order Number DE84014476. 
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From 6. North American conference on mycorrhiza; Bend, 
OR, USA (25 Jun 1984). 

Portions are illegible in microfiche products. 

This investigation was conducted to replicate a chitin extrac- 
tion procedure, used to identify extraradical fungal biomass, on var- 
ious soil media to which chitin standards had been added. The pro- 
cedure for chitin in the field soil failed each time performed. This 
failure is due to an incomplete reaction or a failure of nitrous acid 
to form in the soil media. 6 references, 1 table. (MF) 


pp 170-177) Microalgal 

of lipid trigger 

mechanisms in ee 

transition from rapid growth to rapid lipid accumula- 

tion. Walsh, R.G. May 1984. NTIS, PC All/MF AOl1. 
Order Number DE83012000. 

In Aquatic species program review. Proceedings of the April 
1984 principal investigators meeting. 

Efforts to date have centered on determining the presence of 
key enzymes which might be involved in pathways of acetyl-CoA 
formation in microalgae. Focus has been on analyzing whole cell 
extracts of selected species, grown under different growth condi- 
tions, for enzyme activities associated with ATP:citrate lyase, 
acetyl-CoA hydrolase, and acetyl-CoA synthetase. It appears in 
some cases that enzyme expression may be tied to growth condi- 
tions. The presence of acetyl-CoA hydrolase and acetyl-CoA syn- 
thetase in extracts of senescent Chlorella pyrenoidosa indicates op- 
eration of a pathway similar to spinach leaf, while the absence of 
these enzymes in continuously cultured C. pyrenoidosa or exponen- 
tially grown Phaeodactylum tricornutum represents a situation simi- 
lar to pea leaf. The inability to demonstrate ATP:citrate lyase in 
any extract argues against operation of a system similar. to oleagen- 
ous yeast in microalgae. However, this as well as other data, are 
subject to reexamination as assay conditions become refined. 8 ref- 
erences, 2 figures, 1 table. 


41391 (SERI/CP—231-2341, 
technology — at SERI: 


41392 a > of immobilized 8-D-glu- 
cosidase mobilis in calcium al- 
ginate. Lee, J.M.; ig fee he J. (Oak Ridge National Lab., 
TN). Biotechnology and Bioengineering; 25: No. 10, 2441- 
2451(Oct 1983). 

The enzyme £-D-glucosidase has been immobilized on con- 
canavalin A-Sepharose to give a maximum loading of 2050 units/g 
dry weight of support material. The immobilized 8-D-glucosidase 
was also entrapped within calcium alginate gel spheres with appar- 
ently only 35% retention of activity when assayed with 10mM< cel- 
lobiose. However, it was discovered that, unlike the immobilized 
enzyme, the entrapped immobilized enzyme was not subject to sub- 
strate inhibition up to 100mM< cellobiose, suggesting that a concen- 
tration gradient of cellobiose existed between the bulk solution and 
the interior of the gel sphere. Thus, the activity of the entrapped 
immobilized enzyme was almost twice as high as that of the immo- 
bilized enzyme when assayed with 100mM cellobiose. Concanavalin 
A-Sepharose-immobilized 8-D-glucosidase and the bacterium Zy- 
momonas mobilis coimmobilized in calcium alginate gel spheres 
converted cellobiose to ethanol in both batch and continuous-flow 
fermentation systems. (Refs. 20). 


5508 Morphology 
REFER ALSO TO CITATION(S) 41321, 41328 


41393 (PB—84-186055) Autoradiographic location of 
multiple serotonin receptors. Final report. Nelson, D.L.G. 
(Arizona Univ., Tucson (USA)). Feb 1983. 10p. NTIS, PC 
A02/MF AOl1. 

Autoradiographic localization of receptors in an attempt to 
determine the locations of different populations of serotonin (SHT) 
receptors in the CNS was examined. Data confirmed that the auto 
radiographic technique for visualizing ligand-binding sites can be 
used to localize SHT-1 receptors within very small regions of the 
brain. The hypothesis that it should be possible to use this tech- 
nique to localize different populations of the SHT-1 sites based on 
their differential sensitivities to drugs was also confirmed. 
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5509 Pathology 
REFER ALSO TO CITATION(S) 41297, 41504 


41394 (CONF-840773—1) Pathogenesis of acute and 
chronic lung injury induced by foreign compounds. Witschi, 
H.P.; Lindenschmidt, R.C. (Oak Ridge National Lab., TN 
(USA)). 1984. Contract AC05-840R21400. 29p. NTIS, PC 
A03/MF AO01; 1; GPO Dep. Order Number DE84015375. 

From Symposium of the National Academy of Clinical Bio- 
chemistry; Washington, DC, USA (27 Jul 1984). 

Portions are illegible in microfiche products. 

The lung may become damaged by both airborne or blood- 
borne agents. Mechanisms implicated in the pathogenesis of lung 
injury include formation of highly reactive metabolites formed by 
pulmonary mixed function oxidases or formation of free oxygen 
radicals. Acute and chronic damage can be evaluated by several 
methods, such as histology and quantitative morphometry, non-in- 
vasive and non-destructive respiratory function tests, and with bio- 
chemical techniques that include measuring lavage enzyme levels or 
quantitating the presence of macromolecules such as collagen. In 
addition, cell kinetics provide an additional method to explore 
events following lung damage. 34 references. 


41395 Direct binding of radioiodinated monoclonal anti- 
body to tumor cells: significance of antibody purity and affini- 
ty for drug targeting or tumor imaging. Kennel, S.J.; Foote, 
L.J.; Lankford, P.K.; Johnson, M.; Mitchell, T.; Braslawsky, 
G.R. (Oak Ridge National Lab., TN). Hybridoma; 2: No. 3, 
297-310(1983). 

For MoAb to be used efficiently for drug targeting and 
tumor imaging, the fraction of antibody binding to tumor cells must 
be maximized. The authors have studied the binding of 1*I MoAb 
in three different tumor systems. The fraction of antibody that 
could be bound to the cell surface was directly proportional to the 
antibody purity. The affinity constant also limits the fraction of 
antibody that can bind to cells at a given antigen concentration. Re- 
arrangement of the standard expression for univalent equilibrium 
binding between two reactants shows that in antigen excess, the 
maximum fraction of antibody that can bind =Kal[Ag total]/1 + 
Ka[Ag total]. Binding data using four different MoAb with three 
cell systems confirm this relationship. Estimates for reasonable con- 
centrations of tumor antigens in vivo indicate that antibodies with 
binding constants less than 10° M~? are not likely to be useful for 
drug targeting or tumor imaging. 


5510 Physiological Systems 
REFER ALSO TO CITATION(S) 41393 


41396 (AD-A—140400/3) Effect of an electrical left ven- 
tricular assist device on red blood cell and platelet survival in 
the cow. Technical report. Melaragno, A.J.; Vecchione, J.J.; 
Katchis, R.J.; Abdu, W.A.; Ouellet, R.P. (Boston Univ., 
MA (USA). School of Medicine). 23 Apr 1982. 22p. NTIS, 
PC A02/MF AOl1. 

Blood volume measurements were made in cows after infu- 
sion of human 125 iodine albumin and autologous 51 chromium-la- 
beled red blood cells. Repeated intravenous infusions of iodinated 
human albumin did not appear to isosensitize the cows. When the 
cow red blood cells were incubated at 37 C after labeling with 51 
chromium, there was elution of the 51 chromium, and the 51 chro- 
mium T 50 values were 45 hours in both healthy cows and cows 
with LVAD’s. Measurements also were made in the cow platelets 
labeled with 51 chromium or 111 Indium-oxine. The platelets la- 
beled with 51 chromium had T 50 values of 4 days, and platelets 
labeled with 111 Indium-oxine had T 50 values of 0.9 to 2.7 days. 
51 chromium-labeled platelets had similar T 50 values in healthy 
cows and cows with LVAD’s. Bovine platelets isolated from units 
of biood using serial differential centrifugation were labeled with 51 
chromium or with 111 Indium-oxine, and after infusion in healthy 
cows and cows with LVAD’s measurements were made of platelet 
circulation and distribution. The disappearance of platelet radioac- 
tivity from the blood was linear with time, and the platelet lifespan 
was 6-10 days. The presence of an LVAD did not affect initial re- 
covery or lifespan of cow platelets. 
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41397 (AD-A—140458/1) Measurement of the distribu- 
tion of indium-111 on human plasma proteins using chroma- 
tography and immunoprecipitation. Technical report. Weib- 
len, B.J.; Melaragno, A.J.; Catsimpoolas, N.; Valeri, C.R. 
(Boston Univ., MA (USA). School 1 of Medicine). 13 May 
1982. 26p. NTIS, PC A03/MF AOl1. 

The distribution of radioactivity on plasma proteins labeled 
by addition of Indium-111-oxine to citrated plasma was investigat- 
ed. Analysis of plasma proteins separated on Sephadex G-200 col- 
umns showed that 23-36% of the In-111 was associated with pro- 
teins with molecular weight greater than 20,000 daltons and the re- 
maining In-111 was associated with proteins with molecular weight 
less than 100,000 daltons, presumably transferrin. Affinity chroma- 
tography experiments showed that less than 2% of the radioactivity 
was associated with albumin. Further identification of the labeled 
proteins and quantitation of associated radioactivity was performed 
by precipitating specific proteins with antibodies. These studies 
showed that the In-111 was distributed on transferrin (54-76%), fi- 
brinogen (11-24%), IgM (8-20%), C3 (10-21%), and haptoglobin (3- 
8%). In-111 associated with fibrinogen, IgM, and haptoglobin was 
overestimated in some experiments due to binding of In-111 labeled 
C32 to the antigen-antibody precipitates. 


41398 Extracellular and intracellular space measured by 
total body neutron activation. Cohn, S.H.; Yasumura, S.; 
Ellis, K.J. (Brookhaven National Lab., Upton, NY). pp 
3562-3563 of Nuclear medicine and biology. Elmsford, NY; 
Pergamon Press, Inc. (1982). (CONF-820804—). 

From 3. world congress of nuclear medicine and biology; 
Paris, France (29 Aug 1982). 

Although total body neutron activation analysis (TBNAA) 
has been use primarily to measure total body calcium and nitrogen 
composition, the present study emphasizes the potential application 
of total body chloride data for determining the volumes of body 
water compartments. Because of the good correlation with more 
conventional iosotope dilution methods, the range of studies to 
which TBC can be applied is vastly extended. The determination 
of extracellular space by TBNAA has the advantage over conven- 
tional isotope dilution in that it is a direct, noninvasive measure 
with small error. Further, the equilibrium of all elements is assured, 
and non-specific isotope exchange need not be considered. 
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REFER ALSO TO CITATION(S) 40421, 40677, 41243, 41388, 41433, 41512, 
41514, 41515 


41399 (AD-A—953136/9) Field method of radioisotope 
marking arctic mosquitoes. Medical Division report 6 Jun-10 
Jul 49, Jenkins, D.W. (Chemical Corps, Army Chemicai 
Center, MD (USA)). 10 Jul 1949. 10p. NTIS, PC A02/MF 
AOl. 


41400 (CONF-8307132—1) Can modelling improve crop- 
ping efficiency. Smith, O.L. (Oak Ridge National Lab., TN 
(USA)). Jul 1983. Contract AC05-840R21400. 15p. NTIS, 
PC A02/MF AOl; 1; GPO Dep. Order Number 
DE84015406. 

From NIFTAL conference on nitrogen cycling in the trop- 
ics; Emmaus, PA, USA (13 Jul 1983). 

Portions are illegible in microfiche products. 

The report discusses the desirability of constructing and 
using mathematical models to improve cropping efficiency in devel- 
oping countries. 4 references, 10 figures. (ACR) 


41401 (IAEA-TECDOC—290, pp 29-46) Anticipated 
consumer reaction to irradiated foods. Young, M. (Food 
Policy Committee, Consumer’s Association of Canada, 
Nepean, Ontario). Jul 1983. NTIS (US Sales Only), PC 
A06/MF AOl. Order Number 1184780378. (CONF- 
8209227—). 

From Consultants’ meeting on marketing, market testing and 
consumer acceptance of irradiated foods; Vienna, Austria (27 Sep 
1982). 
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The reaction on first hearing of food irradiation is horror, re- 
vulsion, and disbelief that we could seriously anticipate such a 
thing. Ignorance coupled with fear of anything to do with the nu- 
clear industry is the reason for such extreme reaction. Before 
anyone rushes into marketing irradiated foods, a lot of careful prep- 
aration must be done. A consumer education program is essential. 
The consumers must be told why it is proposed to irradiate food, 
what benefits it will bring to the public. Enough need will have to 
be demonstrated to overcome the supposed risk factor. Symbol on 
all irradiated foods must not be used to alert or alarm the consumer 
but rather as a piece of information. It will be necessary to be ever 
vigilant, to keep up the diligent training of food irradiators, food 
handlers and food inspectors. Irradiation is not a substitute for good 
manufacturing practice. So by using a different name or symbol, ir- 
radiated foods will soon be a part of our lives. 


41402 prc pce eg ae 55-73) Strategies in 
marketing new food products. U R.W. (Castle and 
Cooke, Inc., San Francisco, CA USA). Jul 1983. NTIS 
(US Sales Only), PC A06/MF AOl. Order Number 
T184780378. (CONF-8209227—). 

From Consultants’ meeting on marketing, market testing and 
consumer acceptance of irradiated foods; Vienna, Austria (27 Sep 
1982). 

' It is critical to the successful commercialization of the irradi- 
ated food process to secure either a full-time marketing person or a 
consulting organization to aid food industries in the successful 
world-wide commercialization of new irradiated food products. 
Expert advice/guidance is needed to help attain the goals on com- 
mercialization of this new product. 


41403 (IAEA-TECDOC—290, pp 75-101) Experience in 
marketing irradiated food in South Africa. Webb, C.P.N. 
(OK Bazaars (1929) Ltd., Johannesburg (South Africa)). Jul 
1983. NTIS (US Sales Only), PC A06/MF AOI. Order 
Number T184780378. (CONF-8209227—). 

From Consultants’ meeting on marketing, market testing and 
consumer acceptance of irradiated foods; Vienna, Austria (27 Sep 
1982). 

South Africa is acknowledged as being one of the leaders in 
the field of food irradiation. This paper will be divided into three 
major sections: 1. A background of South African radiation facili- 
ties, population demographics and the retail market. 2. Commercial 
marketing trials, reasons and consumer reaction. 3. The future of 
radiation for possible food processing and its safe introduction to 
society. 


41404 (IAEA-TECDOC—290) Marketing and consumer 
acceptance of irradiated foods. Report of the op ae 
meeting on marketing, market testing and consumer accep 

ance of irradiated foods organized by the Joint FAO/IABA 
Division of Isotope and Radiation Applications of ao 
Energy for Food and Agricultural Development held 
Vienna, 27 September-1 October 1982. (Joint FAO/IAEA 
Div. of Isotope and Radiation Applications of Atomic 
Energy for Food and Agricultural Development, Vienna 
(Austria)). Jul 1983. 103p. (CONF-8209227—). NTIS (US 
Sales Only), A06/MF AOl. Order Number 
DE84780378. 

From Consultants’ meeting on marketing, market testing and 
consumer acceptance of irradiated foods; Vienna, Austria (27 Sep 
1982). 

' Items within the scope of EDB have been entered individ- 
ually into the data base. (ACR) 


41405 (IAEA-TECDOC—299, pp 179-184) Structural 
studies on the development of soybean rust (Phakopsora pa- 
chyrhizi Syd.) in susceptible soybean leaves. Koch, E.; Ebra- 
him-Nesbat, F.; Hoppe, H.H. (Institut fuer Pflanzenpatholo- 
gie und Pflanzenschutz, Georg-August-Universitaet Goettin- 
gen (Germany, F.R.)). Dec 1983. NTIS (US Sales Only), 
PC Ali/MF A0Ol. Order Number TI84780539. (CONF- 
8210262—). 

From 3. research co-ordination meeting on the use of in- 
duced mutations for improvement of grain legume production in 
South East Asia; Seoul, Korea (4 Oct 1982). 
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Where soybeans are cultivated in the tropics, soybean rust 
may cause heavy crop losses. Resistance found so far was only of 
local and temporary value. More substantial breeding efforts are 
needed, but these may require a better understanding of the 
pathogen’s biology and evolutionary capacity, the infection process 
and the host-pathogen relationships. The report deals with the in- 
fection process and the development of the fungus in a susceptible 
host variety. 


41406 (PB—84-163146) Salinity and temperature effects 
on and organic carbon release rates by select- 
ed benthic Yarish, C.; Heller, M. (Connecticut 
Univ., Storrs (USA). Inst. of Water Resources). Sep 1983. 
53p. NTIS, PC A04/MF AO1. 

Estuarine benthic macroalgae are excellent producers of new 
carbonaceous material through their high rates of photosynthesis. 
Under some circumstances, this organic carbon is liberated into the 
aquatic environment in dissolved form while the plant is actively 
photosynthesizing. This project established a protocol for examin- 
ing the effects of different combinations of salinity, temperature, 
and emergence/submergence regimes, determined the effects of 
antibiotics on the photosynthetic rate, and the extent to which these 
factors effect liberation of organics by selected estuarine benthic 
macroalgae. 


41407 (PB—84-193952) Integrated energy-agro-waste sys- 
tems for small-scale farms. Report on Phase I. Glaub, Ie. 
Savage, G.M.; Lafrenz, D.J.; Diaz, L.F. (Cal Recovery Sys- 
tems, Inc., Richmond, CA (USA)). Apr 1982. 186p. NTIS, 
PC A09/MF AOl1. 

The feasibility of integrated farming systems for small-scale 
farms, particularly those smaller than 100 acres, is investigated. 
Quantitative unit process models are developed for the following 
agricultural, aquacultural, and waste treatment processes: broiler 
chickens, layer chickens, beef cattle, dairy cattle, swine, catfish, 
carp, tilapia, alfalfa, barley, corn, oats, rice, sorghum, wheat, algae, 
and anaerobic digestion. These models are then combined into an 
integrated complex and mass balances of the entire complex are 
performed for each of the complexes considered. The most promis- 
ing integrated complexes are said to be swine-algae-carp-corn; 
swine-digester-algae-carp-corn; layer chicken-digester-corn; and 
layer chicken-algae-tilapia-corn. All of the complexes are said to be 
technically feasible. 


41408 Chromosomal structure and arrangement of repeat- 
ed DNA sequences in the telomeric heterochromatin of Secale 
cereale and its relatives. Jones, J.D.G.; Flavell, R.B. (Plant 
Breeding Inst., Cambridge, England). pp 1209-1213 of Cold 
Spring Harbor symposia on quantitative biology. Volume 
XLVII, Part 2. Structures of DNA. Cold Spring Harbor, 
NY; Cold Spring Harbor Laboratory (1983). (DOE/ER/ 
60098—1-Vol.2; CONF-82061 14—Pt.2). T183015605 

From 47. Cold Spring Harbor symposium - quantitative biol- 
ogy; Cold Spring Harbor, NY, USA (2 Jun 1982). 

Investigations carried out on the telomeres of rye and relat- 
ed species are related. The work described addresses situations 
where the same telomere shows sites of hybridization to more than 
one cloned repeated sequence, how much variation is possible both 
within and between different genotypes with respect to repeated se- 
quence composition and chromosomal distribution, and can any in- 
ferences be made from the analysis of such variation concerning re- 
peated sequence amplification and distribution through the genome 
during evolutionary time. 17 references, 3 figures, 1 table. 
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(PB—84-182690) Engineering control of ——- 
ecommendations 


tional safety and health hazards: R 

proving engineering practice, education, and research. First, 
C.E.; Harris, R.L. Jr.; Peterson, J.E. (Na- 
tional Inst. for Occupational Safety and Health, Cincinnati, 
OH (USA)). Jan 1984. 167p. NTIS, PC A08/MF AOl. 
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This document is based on a series of workshops conducted 
to improve engineering practice, education, and research in the 
field of occupational safety and health. Included are (1) a brief his- 
torical review of of occupational safety and health engineering, (2) 
an outline of occupational hazard control information needed by 
practicing engineers and related professionals, (3) a summary of 
educational needs in this field, (4) a discussion of needed research 
on engineering control, and (5) a consolidated list of high priority 
recommendations for action. 


5601 Radiation Effects 


REFER ALSO TO CITATION(S) 41179, 41265, 41266, 41268, 41269, 41270, 
41271, 41275, 41281, 41282, 41283, 41285, 41425 


41410 (AAEC/E—572) TISCON, a BASIC computer 
program for the calculation of the biodistribution of radionu- 
clide-labelled drugs in rats and mice. Maddalena, D.J. (Aus- 
tralian Atomic Energy Commission Research Establishment, 
Lucas Heights). Sep 1983. 23p. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84702015. 

BASIC; PDP11/45. 

Animal biodistribution studies on radionuclide-labelled drugs 
are labour-intensive and time-consuming. A method for rapidly car- 
rying out these studies on rats and mice is presented. An interactive 
computer program, written in BASIC, is used to calculate param- 
eters of interest, such as per cent injected dose (%ID),%ID per 
gram and target to non-target ratios. 


41411 (AD-A—139909/6) Nonlinear performance interac- 
tion upon exposure to anticholinesterase and ionizing radi- 
ation. Final report Jan-Apr 83. Wheeler, T.G.; Cordts, R.E. 
(School of Aerospace Medicine, Brooks AFB, TX (USA)). 


Feb 1984. 17p. NTIS, PC A02/MF AO1. 

Data on anticholinesterase- and radiation-induced perform- 
ance deficits suggest that combined exposures would prove more 
detrimental than either insult presented alone. This hypothesis was 
tested across radiation (0-7 Gy) and physostigmine (0-0.1 mg/kg) 
exposure levels and using a rodent rotarod task. The rat was 
trained to walk on a rotating rod which accelerated from 5 to 45 
rpm at 1 rpm/s. The measure of motor performance was the length 
of time that the animal could stay on the rod. Physostigmine was 
injected and performance measured at three postirradiation times 
(45 min and days 4 and 8). The physostigmine-only effect was dose 
dependent and consistent across test times. The radiation-only 
effect was also dose dependent, but the performance deficit was 
also postirradiation-time dependent. The effect of exposure to both 
radiation and physostigmine was not additive. At 45 min after irra- 
diation, the combined-treatment groups’ deficit was greater than 
either of the single-treatment groups’. However, by postirradiation 
day 4, the combined-treatment groups’ deficit was no greater than 
the greatest deficit observed for a single-treatment group. These 
data are discussed in terms of a possible adaptation mechanism for 
ionizing radiation as a generalized stressor. 


41412 (AD-A—140423/5) Factors governing the subcellu- 
lar distribution of indium-111 in human platelets. Technical 
report. Costa, J.L.; Rushin, C.; Vecchione, J.J.; Valeri, C.R. 
(Boston Univ., MA (USA). School of Medicine). 21 Jul 
1982. 20p. NTIS, PC A02/MF AO0O1. 

The subcellular distribution of indium-111 (In-111), and the 
effect of the metabolic inhibitors rotenone and 2-deoxyglucose on 
its uptake, retention, and subcellular distribution, have been investi- 
gated in human platelets using techniques which permit the mainte- 
nance of dense body integrity during fractionation. As with chromi- 
um-51 (Cr-51), the In-111 label appears to be located principally in 
the cytosolic (soluble) fraction. Equilibrium dialysis studies suggest 
that only 10-20% of the In-111 is associated noncovalently with 
non-microsomal proteins. There appears to be a relationship be- 
tween the metabolic pool of nucleotides and the uptake and reten- 
tion of In-111, since incubation of platelets at 37 C with metabolic 
inhibitors prior to labeling with In-111 reduces the amount of label 
taken up when compared to platelets incubated at 22 C. 
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41413 (AD-A—140456/5) BLISS: a computer program 
for the protection of blood donors. Technical report. Catsim- 
poolas, N.; Cooke, C.; Valeri, C.R. (Boston Univ., MA 
(USA). School of Medicine). 28 Jun 1982. 68p. NTIS, PC 
A04/MF AOl1. 

A BASIC program has been developed for the Hewlett- 
Packard Model 9845 desk-top computer which allows the creation 
of blood donor files for subsequent retrieval, update, and correc- 
tion. A similar modified version was developed for hte HP 9835 
Model. This software system has been called BLISS which stands 
for Blood Information and Security System. In addition to its func- 
tion as a file management system, BLISS provides warnings before 
a donation is performed to protect the donor from excessive expo- 
sure to radioactivity and DMSO levels, from too frequent of dona- 
tions of blood, and from adverse reactions. The program can also 
be used to select donors who have participated in specific studies 
and to list the experimental details which have been stored in the 
file. The BLISS system has been actively utilized at the Naval 
Blood Research Laboratory in Boston and contains the files of over 
750 donors. 


41414 (AD-A—141209/7) Motor performance in irradiat- 
ed rats as a function of radiation source, dose, and time since 
exposure. Final report Jan 83-Jan 84. Wheeler, T.G.; Hardy, 
K.A.; Anderson, L.B.; Richards, S. (School of Aerospace 
Medicine, Brooks AFB, TX (USA)). Mar 1984. 16p. NTIS, 
PC A02/MF AOl1. 

The study reported here has employed a single species (rats) 
and a single motor task (rotarod), and has evaluated performance as 
a function of time after irradiation exposure across a fixed dose 
range (0-1200 rads) using four radiation sources (electrons, neu- 
trons, protons, and X-rays). Only minor differences in performance 
were noted as a function of radiation source, with neutrons produc- 
ing the largest deficits. All sources produced a clear dose-response 
curve for each of the four times (1, 8, 15, and 22 days after irradi- 
taion). The LD50/15 for the various exposures were found to be: 
X-rays, 1125 rads; electrons, 810 rads; protons, 675 rads; and neu- 
trons, 265 rads. 


41415 (AD-P—003250/8) Comparative effects of brems- 
strahlung, gamma, and electron radiation on rat motor per- 
formance. Bogo, V. (Armed Forces Radiobiology Research 
Inst., Bethesda, MD (USA)). Apr 1984. 5p. NTIS, PC A02/ 
MF AOl1. 

This article is from ‘Proceedings of the Symposium: Psy- 
chology in the Department of Defense (9th) Held at Colorado 
Springs, Colorado on 18-20 April 1984’, AD-A141043, p68-72. 

The effects of rapidly delivered supralethal doses of brems- 
strahlung, electron, and gamma radiation were investigated on the 
performance of male Sprague Dawley rats exposed at a midline 
tissue dose (MTD) rate of 2000 rad/min. The bremsstrahlung and 
electron radiations were produced in a linear accelerator (LINAC), 
and the gamma radiation was produced in a Co facility. Relative 
radiation effects were determined by establishing median effective 
doses (ED50) for rats trained on the accelerod, a shock-avoidance 
test of motor performance. ED50’s were based on 10-min post-ex- 
posure performance. The ED50 was 8121 rad for the bremsstrah- 
lung field, 6110 rad for the electron radiation, and 3896 rad for the 
gamma photons. No significant difference was found between the 
bremsstrahlung and gamma radiations even though the physical 
characteristics used to achieve the two fields were less uniform in 
the bremsstrahlung exposures. However, the other EDS0’s translate 
into significantly different relative effectiveness of 1.35 between the 
bremsstrahlung and electron fields, and 1.45 between the electron 
and gamma radiations. The data imply that different radiation fields 
are not equally effective on behavior. 


41416 (AD-P—003251/6) Interactive effects of morphine 
and ionizing radiation on the latency of tail-withdrawal from 
warm water in the rat. Burghardt, W.F.; Hunt, W.A. 
(Armed Forces Radiobiology Research Inst., Bethesda, MD 
(USA)). Apr 1984. 4p. NTIS, PC A02/MF AO1. 

This article is from ‘Proceedings of the Symposium: Psy- 
chology in the Department of Defense (9th) Held at Colorado 
Springs, Colorado on 18-20 April 1984’, AD-A 141043, p73-76. 
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The analgesic effect of morphine was enhanced in rats ex- 
posed to ionizing radiation (250-5000) in a dose-dependent manner. 
This was indicated by an increase in the latency of tail-withdrawal 
from warm water, compared with animals receiving morphine 
alone. Radiation alone had no effect on latencies or on gross behav- 
ior. The enhancing effect of radiation was strongest at 24 hours 
after irradiation and was partially reversible with naloxone, an 
Opiate antagonist, at a dose of 2 mg/kg, i.m. No changes in survival 
time after irradiation were noted between animals receiving mor- 
phine and those receiving saline injections. The results of this study 
suggest that the effect of narcotic analgesics to relieve pain in casu- 
alties on a nuclear battlefield may be enhanced depending on the 
postirradiation interval. 


41417 (AD-P—003252/4) Quaternary naltrexone reverses 
radiogenic and morphine-induced locomotor hyperactivity. 
Mickley, G.A.; Stevens, K.E.; Galbraith, J.A.; White, G.A.; 
Gibbs, G.L. (Armed Forces Radiobiology Research Inst., 
Bethesda, MD (USA)). Apr 1984. 5p. NTIS, PC A02/MF 
AOl. 

This article is from ‘Proceedings of the Symposium: Psy- 
chology in the Department of Defense (9th) Held at Colorado 
Springs, Colorado on 18-20 April 1984’, AD-A141043, p77-81. 

The present study attempted to determine the relative role of 
the peripheral and central nervous system in the production of mor- 
phine-induced or radiation-induced locomotor hyperactivity of the 
mouse. Toward this end, we used a quaternary derivative of an 
opiate antagonist (naltrexone methobromide), which presumably 
does not cross the blood-brain barrier. Quaternary naltrexone was 
used to challenge the stereotypic locomotor response observed in 
these mice after either an i.p. injection of morphine or exposure to 
1500 rads Co. The quaternary derivative of naltrexone reversed 
the locomotor hyperactivity normally observed in the C57BL/6J 
mouse after an injection of morphine. It also significantly attenuat- 
ed radiation-induced locomotion. The data reported here support 
the hypothesis of endorphin involvement in radiation-induced and 
radiogenic behaviors. However, these conclusions are contingent 
upon further research which more fully evaluates naltrexone 
methobromide’s capacity to cross the blood-brain barrier. 


41418 (AD-P—003253/2) Defense Nuclear Agency inter- 
mediate dose program: an overview (effects of total-body irra- 
diation on the performance of personnel in Army combat 
crews). Young, R.W.; Auton, D.L. (Defense Nuclear 
Agency, Washington, DC (USA)). Apr 1984. Sp. NTIS, PC 
A02/MF AOl1. 

This article is from ‘Proceedings of the Symposium: Psy- 
chology in the Department of Defense (9th) Held at Colorado 
Springs, Colorado on 18-20 April 1984’, AD-A141043, p85-89. 

The objective of this research was to provide the quantita- 
tive basis for predicting performance decrement in Army crewmen 
irradiated with less than 4500 rads (cGy). The data were obtained 
using a questionnaire derived from detailed information on radiation 
sickness and analysis of 15 combat crew tasks. The questionnaire, 
which asked for quantitative information on the impact of radiation 
sickness symptoms on the performance of sub-tasks, was adminis- 
tered to experts in the performance of the combat tasks. The results 
obtained in this effort clearly demonstrate that this methodology 
can be used to obtain meaningful estimates of the impact of very 
hazardous environments on performance. Comparison of the results 
from this study with those from studies which have directly as- 
sessed the effects of sickness on performance suggests that this 
questionnaire approach could successfully be applied to the evalua- 
tion of other hazardous environments in other military systems. 


41419 (AD-P—003254/0) Questionnaire assessment of 
estimated radiation effects upon military task performance. 
Glickman, A.S.; Winne, P.S.; Morgan, B.B. Jr.; Moe, R.B. 
(Organization Research Group of Tidewater, Inc., Norfolk, 
VA (USA)). Apr 1984. 5p. NTIS, PC A02/MF A0O1 

This article is from ‘Proceedings of the Symposium: Psy- 
chology in the Department of Defense (9th) Held at Colorado 
Springs, Colorado on 18-20 April 1984’, AD-A141043, p90-94. 

One hundred twenty-five supervisors in four types of U.S. 
Army combat systems estimated the degree of degradation of mili- 
tary tasks for 30 descriptive symptom complexes associated with 
various radiation exposures. Results indicated that (a) the relative 
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order of symptom effects were highly consistent across positions 
and the types of systems, (b) performances were expected to be del- 
eteriously affected under most illness conditions, even mild ones, 
but incapacitation was not anticipated until illness conditions 
became quite severe, and (c) the most important factors in estimat- 
ing performances were fluid loss and fatigability/ weakness. 


41420 (AD-P—003295/3) Review and evaluation of re- 
search concerning the performance effects of nuclear radi- 
ation. Morgan, B.B. Jr.; Moe, R.B.; Freeman, F.G.; Philput, 
C.B. (Old Dominion Univ., Norfolk, VA (USA). Center fo for 
Applied Psychological Studies). Apr 1984. 5p. NTIS, PC 
A02/MF A0O1. 

This article is from ’ of the Symposium: Psy- 
chology in the Department of Defense (9th) Held at Colorado 
Springs, Colorado on 18-20 April 1984’, AD-A141043, p300-304. 

summarizes the findings of a review of studies of 


the effects of ionizing radiation on the task performances of prima- 
tes. This review indicates that muscular and cognitive performance 
are more sensitive to radiation effects than are sensory-perceptual 
or psychomotor performances. Within performance domains greater 
performance decrements were found to occur with higher exposure 
levels. A need is indicated for future research to expand the range 
of exposure levels and the performance tasks employed. 


41421 (AECL—5715(Rev.1)) Low-level radiation. A 
review of current estimates of hazards to human populations. 
Myers, D.K. (Atomic Energy of Canada Ltd., Chalk River, 
Ontario. Chalk River Nuclear Labs.). May 1982. 101p. 
NTIS (US Sales Only), PC A06/MF A01. Order Number 
DE84702117. 

It is known that the normal incidence of cancer in human 
populations is increased by exposure to moderately high doses of 
ionizing radiation. At background radiation levels or at radiation 
levels which are 100 times greater, the potential health risks are 
considered to be directly proportional to the total accumulated 
dose of radiation. Some of the uncertainties associated with this as- 
sumption and with the accepted risk estimates have been critically 
reviewed in this document. The general scientific consensus at 
present suggests that the accepted risk estimates may exaggerate the 
actual risk of low levels of sparsely ionizing radiations (beta-, 
gamma- or X-rays) somewhat but are unlikely to overestimate the 
actual risks of densely ionizing radiations (fast neutrons, alpha-parti- 
cles). At the maximum permissible levels of exposure for radiation 
workers in nuclear power stations, the potential health hazards in 
terms of life expectancy would be comparable to those encountered 
in transportation and public utilities or in the construction industry. 
At the average radiation received by these workers in 
practice, the potential health hazards are similar to those associated 
with safe categories of industries. Uranium mining remains a rela- 
tivly hazardous occupation. In terms of absolute numbers, the ge- 
netic hazards, which are less well established, are thought to be 
smaller than the carcinogenic hazards of radiation when only the 
first generation is considered but to be of the same order of magni- 
tude as the carcinogenic hazards when the total number of induced 
genetic disorders is summed over all generations. 


41422 (CONF-8310297—1) Radon and its daughters in 
vivo. Rundo, J. (Argonne National Lab., IL (USA)). 1983. 
Contract W-31-109-ENG-38. 14p. NTIS, PC A02/MF AOI; 
1; GPO Dep. Order Number D. 14725. 
From Annual mesting of the Cilness Society for Radiation 
China (11 Oct 1983). 

Fentenn ane’ ible in microfiche products. 

Some aspects of the behavior of radon and its short-lived 
daughters in vivo are described and a relationship between the 
radon exhalation rate and time after a meal is demonstrated. A 
major but short-lived postprandial increase in the exhalation rate of 
radon produced from skeletally-deposited radium was observed and 
a similar effect in exhalation rate of environmental radon by per- 
sons containing no radium was noted. Persons living in houses with 
elevated concentrations of radon may contain sufficient activity for 
its detection by external gamma-ray counting. Some of the activity 
observed is due to inhaled daughter-products in the chest, and some 
to daughter-products associated with and produced by the decay of 
radon throughout the body. 3 references, 8 figures. (MF) 
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41423 (EUR—8683) Bioavailability of the transuranic 
elements 7°7Pu and 7“1Am for the pond snail, Lymnaea stag- 
nalis L., and their behaviour in selected natural surface 
waters. Thiels, G.M. (Commission of the European Commu- 
nities, Luxembourg; Commission of the European Commu- 
nities, Ispra (Italy). Joint Research Centre). 1983. 300p. 
NTIS (US Sales Only), PC A13/MF A01. Order Number 
DE84702666. 

An attempt was made to characterise the bioavailability of 
237Py and **1Am for the pond snail Lymnaea stagnalis L. in select- 
ed surface waters. The uptake, distribution and retention patterns 
were studied through the contamination route water-snail. The ef- 
fects of a number of parameters, such as seasonal variation, water 
type (pH, conductivity, ionic composition) and presence of food, on 
the bioavailability of the transuranics were evaluated. Finally, an 
assessment was made concerning the chemical speciation of plutoni- 
um and americium in the selected freshwaters. 


41424 (IA—1386, pp 203) Inhibition of ornithine decar- 

boxylase induction by psoralen plus near ultraviolet light in 

human cells. The role of monoadducts versus DNA crosslinks. 

Prager, A.; Green, M.; Ben-Hur, E. Jul 1983. NTIS (US 

Sales Only), PC A15/MF AO01. Order Number T184780540. 
In Research laboratories annual report 1982. 


41425 (IA—1386, pp 203-204) Inhibition of DNA chain 
elongation in Chinese hamster cells at various times after 
photolysis of 5-bromodeoxyuridine incorporated during a 
pulse. Ben-Hur, E. (Israel Atomic Energy Commission, Tel 
Aviv); Suzuki, F. (Argonne National Lab., IL (USA)). Jul 
1983. NTIS (US Sales Only), PC A15/MF A011. Order 
Number T184780540. 


In Research laboratories annual report 1982. 


41426 (IA—1386, pp 211) Radiation protection of human 
lymphocytes by nicotinamide. Implication for DNA repair. 
Kol, R.; Ben-Hur, E. Jul 1983. NTIS (US Sales Only), PC 
A15/MF A0O1. Order Number T184780540. 


In Research laboratories annual report 1982. 


41427 (IA—1386, pp 215) Gamma irradiation induced ef- 
fects on the reproductive system of female rats. Freud, A. 
(Israel Atomic Energy Commission, Tel Aviv); Bedrak, E. 
(Ben-Gurion Univ. of the Negev, Beersheba (Israel)). Jul 
1983. NTIS (US Sales Only), PC A15/MF A0Ol. Order 
Number T1I84780540. 

Published in summary form only. 

In Research laboratories annual report 1982. 


41428 (IA—1386, pp 252-253) Measurment of penetrat- 


ing and non-penetrating doses. Ben-Shachar, B.; German, U.; 
Weiser, G. Jul 1983. NTIS (US Sales Only), PC A15/MF 
AO1. Order Number T184780540. 

Published in summary form only. 


In Research laboratories annual report 1982. 


41429 (IAE—3587/3) Technique of evaluation of individ- 
ual radiation doses to population from nuclear plant gaseous 
wastes. Kovalevich, O.M.; Shashkov, M.G.; Isaev, A.N. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1982. 35p. 
(In Russian). NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE84702119. 

A technique is considered of determination of individual ra- 
diation dose at the ground level from a whole-body exposure to ra- 
dioactive clouds and following inhalation during a short-term 
ground and high-altitude excursion at constant meteorological con- 
ditions. The Pasquill model is used to calculate radioactive product 
propagation in the atmosphere. Data essential for calculations are 
tabulated. The technique may be used for the calculation of individ- 
ual dose in the case of a long-term constant excursion. 
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41430 ((AEA-R—2743-F) Radiation resistance of Salmo- 
nellae in meat. Part of a coordinated programme on factors 
influencing the utilization of food irradiation processes. Final 
report for the period 1 December 1980-30 November 1983. 
Szczawinska, M. (International Atomic Energy Agency, 
Vienna (Austria)). Jan 1984. 21p. NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE84702017. 

Studies were made on the use of irradiation in combination 
with curing salts to control Salmonella in meat products. Irradia- 
tion of meat samples with a dose of 3kGy resulted in 3.6-7.1 log 
cycle reduction of different strains of Salmonella. Salmonella which 
survived irradiation treatment appeared to die at a faster rate at 0-2 
deg. C and showed retarded growth during storage at 8-10 deg. C 
as compared to untreated culture subjected to the same conditions. 
Irradiation at 1kGy and 3-6% NaCl had a strong influence on the 
reduction of Salmonella in ground meat. The addition of 200mg/kg 
of NaNO: or 200mg/kg NaNOz and 3% NaCl into ground meat 
irradiated with 1kGy and stored either at 0-2 deg. C or 20 deg. C 
had a synergistic effect on the reduction of Salmonella. Irradiation 
did not change the overall acceptability of the meat samples. A 
synergistic effect of irradiation and curing salts on the acceptability 
of ground meat stored at 0-2 deg. C was observed. However, when 
the samples were stored at 20 deg. C, no advantage from irradiation 
could be demonstrated on the shelf-life and acceptability. 


41431 (IAEA-R—2914-F) Sr-90 in the bone of reference 
Koreans. Final report for the period 1 November 1981-30 No- 
vember 1983. Yung Jim Kim. (International Atomic Energy 
Agency, Vienna (Austria)). Feb 1984. 12p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84703075. 

The determination of Sr-90 in 93 Korean vertebrae was car- 
ried out using modified methods of tri-n-butyl phosphate extraction. 
As a result, the average content of Sr-90 in Korean vertebrae was 
2.29 pCi/gCa in the female and 1.73 pCi/gCa in the male and the 
average level of both sexes was 2.01 pCi/gCa, which was slightly 
higher than those of other countries. On the other hand, the Sr-90 
injected into intraperitoneal cavity was accumulated in bones 
mostly and distributed evenly to various types of bones. The rate of 
accumulation and removal was not dependent on the amount of Sr- 
90 injected and over one half Sr-90 injected was accumulated in 
bones within one day and then it was removed gradually after two 
days from the injection. 


41432 (IAEA-RL—96) Report on intercomparison A-12 
of the determination of radionuclides in animal bone. Pszon- 
icki, L.; Hanna, A.N.; Suschny, O. (International Atomic 
Energy Agency, Seibersdorf (Austria). Laboratories). Dec 
1982. 38p. NTIS (US Sales Only), PC A03/MF A0O1. Order 
Number DE84702665. 

It is widely recognised that radionuclides contained in food 
are responsible for the major part of the radiation dose which the 
human population has received through the development of atomic 
energy for military purposes. Some of them, such as strontium-89 
and -90 or naturally occurring radium-226 and -228, follow calcium 
into bone and are retained there for long periods. Their expanded 
radiation may affect the bone and bone-marrow cells. Leukaemia 
and bone cancer are sometimes considered as a consequence of in- 
gestion of fission products. Many medical and biological laborato- 
ries are obliged to determine radionuclides in bone and have to 
check the accuracy of their results. To meet their needs, the 
IAEA's Analytical Quality Control Service organized intercompari- 
sons of the determination of fission products and natural radionu- 
clides in calcinated animal bone. 


41433 (IAEA-TECDOC—290, pp 47-54) Consumer atti- 
tudes towards irradiation of food (a pilot study in the Nether- 
lands) and some suggestions on how to achieve acceptance of 
irradiated food. Defesche, F.; Van Asperen de Boer (Young 
and Rubicam-Koster, B.V., Amsterdam (Netherlands)). Jul 
1983. NTIS (US Sales Only), PC A06/MF AOl. Order 
Number T184780378. (CONF-8209227—). 

From Consultants’ meeting on marketing, market testing and 
consumer acceptance of irradiated foods; Vienna, Austria (27 Sep 
1982). 





A pilot study on the reactions and opinions of consumers in 
the matter of irradiated food and on the underlying attitudes was 
carried out in the Netherlands by Young and Rubicam-Koster, b.v. 
in 1981. The method used was of a qualitative, small-scale nature 
using focus groups and in-depth interviews among Dutch house- 
wives. 


41434 (IAEA-TECDOC—299, pp 9-14) Improvement of 
mungbean by X-ray and thermal neutron irradiation. Kwon, 
S.H.; Oh, J.H. (Korea Advanced Energy Research Inst., 
Seoul (Republic of Korea)). Dec 1983. NTIS (US Sales 
Only), PC All/MF AOl. Order Number 1184780539. 
(CONF-8210262—). 

From 3. research co-ordination meeting on the use of in- 
duced mutations for improvement of grain legume production in 
South East Asia; Seoul, Korea (4 Oct 1982). 

With the aim of improving yield, resistance to Cercospora 
leaf spot and pod shattering, mungbean varieties Kyunggi No. 5 
and M-317 were irradiated with X-rays and thermal neutrons. High 
yielding mutant lines are generally characterized by a higher 
number of pods per plant. Better Cercospora resistance often ap- 
pears associated with later maturity. Satisfactory shattering resist- 
ance was not yet obtained. 


41435 (IAEA-TECDOC—299, pp 15-19) Varietal im- 
provement of mungbean and blackgram mutation 
breeding II. Nalampang, A.; Chareonsirisoonthorn, W.; Ek- 
somtrames, T. (Oil Crop Branch, Dept. of Agriculture, 
Bangkok (Thailand)). Dec 1983. NTIS (US Sales Only), PC 
All/MF AOl. Order Number 1184780539. (CONF- 
8210262—). 


From 3. research co-ordination meeting on the use of in- 
duced mutations for improvement of grain legume production in 
South East Asia; Seoul, Korea (4 Oct 1982). 

This report is in continuation of the one submitted to the 
Second Research Co-ordination Meeting in Chiangmai, Thailand, 
1981. Three generations of mungbean, Ms to Mz and one of black- 
gram M, were obtained. Of the breeding objectives outlined at the 
beginning, for mungbean seed size, earliness and yield were 
achieved. In blackgram, only earlier maturity was found. More em- 
phasis was given to mungbean in the hope that it might contribute 
to success in a large scale production in the future. A mutation 
breeding programme on mungbean and blackgram was initiated in 
1979 to supplement the conventional breeding programme. Seeds of 
the mungbean variety U-Thong 1 and the blackgram variety U- 
Thong 2, were gamma irradiated. Details and earlier results have 
been reported before, further results are here. 


41436 (IAEA-TECDOC—299, pp 21-32) Improvement 
of Phaseolus vulgaris as a grain legume crop in Malaysia: In- 
duction of an erect bush type. Cheah, C.H. (Jabatan Agron- 
omi dan Kulturakebunan, Universiti Pertanian Malaysia, 
Serdan, Selangor). Dec 1983. NTIS (US Sales Only), PC 
All/MF AOl. Order Number 1184780539. (CONF- 
8210262—). 

From 3. research co-ordination meeting on the use of in- 
duced mutations for improvement of grain legume production in 
South East Asia; Seoul, Korea (4 Oct 1982). 

A programme to improve on an introduced variety of dry 
bean was started in 1980. The variety is an indeterminate climber 
and the aim is to produce an erect bush type using the technique of 
mutation induction by gamma rays from a ®Co source. From the 
results of preliminary studies carried out under greenhouse and 
field conditions, a procedure for handling the Mi and Me genera- 
tions has been developed. A total of 2,264 cell initials irradiated 
with 30 Krads has been screened. A number of possible mutants 
have been selected from the single seed bulk (Bsub(s)) and the 
single pod bulk (Bsub(p)) of the Mea generation. These mutants are 
being tested in the field as progeny rows of the Ms generation. In 
addition, the paper discusses plant architecture, the current knowl- 
edge of the genetics of the characters which contribute to the ar- 
chitecture of the plant, its relationship to yield and breeding, and 
the breeding strategies that should be adopted in this programme. 


56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


41437 (IAEA-TECDOC—299, pp 33-46) Induced mu- 
tants in beans and peas resistant to rust. Fadl, F.A.M. (Insti- 
tute of Plant Pathology, Agriculture Research Center, Giza 
(Egypt)). Dec 1983. NTIS (US Sales Only), PC All/MF 
A01. Order Number T184780539. (CONF-8210262—). 

From 3. research co-ordination meeting on the use of in- 
duced mutations for improvement of grain legume production in 
South East Asia; Seoul, Korea (4 Oct 1982). 

Beans (Phaseolus vulgaris) and peas (Pisum sativum) are im- 
portant leguminous vegetable crops in Egypt. The area planted 
with beans is about 40,000 acres and peas 22,000 acres. These crops 
suffer from several diseases, particularly rusts, (Uromyces phaseoli/ 
Uromyces pisi), which are mainly spread in northern Egypt. In our 
mutation induction programme we used 60 Co gamma rays and 
ethyl methane sulphonate (EMS). Bean and pea seeds were soaked 
in water for two hours before exposure to 8, 10 and 12 krad. For 
chemical treatments, bean and pea seeds were soaked in water for 
eight hours and then treated with 0.5 and 1.5% EMS for four 
hours. The M; was cultivated in 1978. 


41438 (IAEA- aor a pp 47-54) Performance 
and agronomic potential of radiation-induced and collected 
genotypes of chickpea (Cicer arietinum). Shaikh, M.A.Q.; 
Bhuiya, A.D.; Saha, C.S.; Rahman, L. (Institute of Nuclear 
Agriculture, Mymensingh (Bangladesh)). Dec 1983. NTIS 
(US Sales Only), PC All1/MF A0Ol. Order Number 
T184780539. (CONF-8210262—). 

From 3. research co-ordination meeting on the use of in- 
duced mutations for improvement of grain legume production in 
South East Asia; Seoul, Korea (4 Oct 1982). 

In order to improve the yielding potential of chickpea in 
Bangladesh, both induction of mutations and collection of local and 
exotic germplasm have been undertaken. This paper presents the 
number and type of variants obtained in the Me, performance of Me 
plant-progeny rows in the Ms and also the yielding potential of the 
selected mutants in the M, generation compared to the collected 
germplasm. 


ee a ed pp 55-64) Use of induced 
mutations for the induction of resistance against a 
blight in chickpea (Cicer Arietinum). Hag, M.A.; Sadiq, M.; 
Hassan, M. (Nuclear Inst. for Agriculture and Biology, Fai- 
salabad (Pakistan)). Dec 1983. NTIS (US Sales Only), PC 
All/MF AOl. Order Number 1184780539. (CONF- 
8210262—). 

From 3. research co-ordination meeting on the use of in- 
duced mutations for improvement of grain legume production in 
South East Asia; Seoul, Korea (4 Oct 1982). 

Mutation induction experiments on chickpea using gamma 
rays and chemical mutagen, aiming at the induction of resistance 
against Ascochyta rabiei have been carried out at NIAB since 1977. 
A number of promising mutants have been selected and are being 
tested in advanced generations. The paper discusses the results of 
experiments conducted during rabi 1981-82. 


41440 Le pp 87-104) Breeding ap- 
pigeonpea 


proach for improvement of plant type and yield. 
Bala Ravi, S. (Indian Agricultural Research Inst., Hydera- 
bad. Regional Research Station). Dec 1983. NTIS (US Sales 
Only), PC Al1/MF AOl. Order Number T184780539. 
(CONF-8210262—). 

From 3. research co-ordination meeting on the use of in- 
duced mutations for improvement of grain legume production in 
South East Asia; Seoul, Korea (4 Oct 1982). 

Mutation breeding is useful in pigeonpea in generating varia- 
bility for grain yield and plant type attributes. Much of the early 
generation variability in yield was found not realisable in advanced 
generations. Selection among families was found to be more effec- 
tive than selection within in realising the limited yield variability 
available. A better intergeneration consistency in plant type varia- 
bility was observed. Although most of these plant type mutations 
had negative yield value, they could profitably be used in improve- 
ment through recombination breeding. An appropriate choice of 
mutation and recombination breeding would be a better approach 
for improvement of pigeonpea yield and plant architecture. Studies 
on 15 pigeonpea cultivars indicated that, on an average, 67.7% of 
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the total sulphur estimated on the meal is contributed by the two 
sulphur-containing amino acids. Total sulphur is significantly and 
positively correlated with methionine as well as methionine + cys- 
tine. Hence, either the total sulphur or methionine alone could be 
used as screening parameter to measure the variability in these lim- 
iting amino acids in pigeonpea. 


(IAEA-TECDOC—299, pp 105-117) Mutation 
es ree ee eee cowpea in 
Kenya. Moses Onim, J ent of Crop Science, 
Nairobi Univ. (Kenya)). oo 1983. NTIS (US Sales Only), 
PC All/MF AOl1. Order Number TI84780539. (CONF- 
8210262—). 

From 3. research co-ordination meeting on the use of in- 
duced mutations for improvement of grain legume production in 
South East Asia; Seoul, Korea (4 Oct 1982). 

Progress is being reported on a project aiming at genetic im- 
provement of cowpea and Phaseolus bean for better disease resist- 
ance using induced mutations. The diseases of concern are anthrac- 
nose, angular leaf spot, halo blight and bean rust. Selection was ef- 
fective in Ms and M, generations and provided some lines with dif- 
ferent resistance and yield levels, which will have to be examined 
further. 


41442 (IAEA-TECDOC—299, pp 119-121) Induced mu- 
tations for insect resistance in cowpea. Pathak, R.S. (Interna- 
tional Centre of Insect Physiology and Ecology (ICIPE), 
Nairobi (Kenya)). Dec 1983. NTIS (US Sales Only), PC 
All/MF AOl. Order Number 1184780539. (CONF- 
8210262—). 

From 3. research co-ordination meeting on the use of in- 
duced mutations for improvement of grain legume production in 
South East Asia; Seoul, Korea (4 Oct 1982). 

Heavy losses in grain yield are caused by pests in cowpea. 
Aphids, flower thrips, pod sucking bugs and pod borers are major 
constraints. Genetic resistance against these pests is scanty in the 
germplasm screened so far, therefore, a mutation breeding pro- 
gramme was initiated. Seeds of two locally adapted cultivars 
Katuli-107 and Emma-60 will be irradiated with 20, 25 and 30 kR 
of gamma rays. Screening of Mi, Me and further generations for re- 
sistance to aphids and Maruca pod borer will be carried out both 
under field and screenhouse conditions. An outline of the proposed 
programme is given. 


41443 (IAEA-TECDOC—299, pp 123-132) Grain 
legume improvement in Ghana with induced mutagenesis - 
special reference to winged bean Psophocarpus tetragonolobus 
(L.) DC and cowpea Vigna unguiculata (L) Walp. Acquaah, 
G. (School of Agriculture, Cape Coast Univ. (Ghana)); Klu, 
G.Y.P. (National Nuclear Research Centre, Ghana Atomic 
Energy Commission, Legon). Dec 1983. NTIS (US Sales 
Only), PC All1/MF AOl. Order Number 1184780539. 
(CONF-8210262—). 

From 3. research co-ordination meeting on the use of in- 
duced mutations for improvement of grain legume production in 
South East Asia; Seoul, Korea (4 Oct 1982). 

Two varieties each of winged bean and cowpea were ex- 
posed to various doses of gamma irradiation from a Co source. 
Seed emergence, seedling height, seedling survival, plant survival at 
maturity, and plant and pod fertility were all progressively reduced 
with increasing dosage of irradiation. Mutants isolated in th Me for 
winged bean included a single stem erect mutant, a multiple branch 
bush, early, extra long-poded, strap and a spectrum of seed size and 
colour mutants. In cowpea an erect mutant was isolated. 


41444 (AEA-TECDOC—299, pp 133-148) Induced mu- 
disease 


tation for soybean mosaic virus resistance in soybean. 
Oh, J.H. (Korea Advanced Energy Research Inst., Seoul 
(Republic of Korea)). Dec 1983. NTIS (US Sales Only), PC 
All/MF AOl. Order Number 1184780539. (CONF- 
8210262—). 

From 3. research co-ordination meeting on the use of in- 
duced mutations for improvement of grain legume production in 
South East Asia; Seoul, Korea (4 Oct 1982). 

This is a progress report of a project aiming at the improve- 
ment of virus resistance in soybean through induced mutations. 
Leading Korean soybean varieties were irradiated and selection 
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was applied in M, and Ms using artificial inoculation. Some more 
resistant lines were developed which also show promise regarding 
their yield capacity. 


41445 (IAEA-TECDOC—299, pp 149-154) Breeding 
improved soybean through induced mutations. Zakri, A.H.; 
Jalani, B.S. (Department of Genetics, Universiti Kebangsaan 
Malaysia, Bangi, Selangor); Ng, K.F. (Rubber Research 
Inst. of Malaysia, Sungei Buluh, Selangor). Dec 1983. NTIS 
(US Sales Only), PC All/MF A0Ol. Order Number 
1184780539. (CONF-8210262—). 

From 3. research co-ordination meeting on the use of in- 
duced mutations for improvement of grain legume production in 
South East Asia; Seoul, Korea (4 Oct 1982). 

EMS and gamma irradiation were respectively used as 
sources of mutation on approximately 300,000 seeds. Among sever- 
al mutant traits induced, three were discussed, namely, earliness 
(u=6.3x10~*), lateness (u=2.7x10~7), and gigas (7.3x10~*). Selec- 
tion and evaluation of grain yield were carried out up to the M4. 
Several promising mutant lines were recovered, with at least two 
lines exceeding the control by 3-fold. A longer maturation period 
of the mutants is one probable cause for the improved yield. 


41446 (IAEA-TECDOC—299, pp 155-162) Mutation 
breeding in soybean. Baradjanegara, A.A. (Research Centre 
for Nuclear Techniques, National Atomic Energy Agency, 
Bandung (Indonesia)). Dec 1983. NTIS (US Sales Only), 
PC All/MF AOl. Order Number T184780539. (CONF- 
8210262—). 

From 3. research co-ordination meeting on the use of in- 
duced mutations for improvement of grain legume production in 
South East Asia; Seoul, Korea (4 Oct 1982). 

In Indonesia, soybean is one of the important cror sce. 
It is generally cultivated in the lowlands and rarely in the high- 
lands. Seeds of soybean variety ORBA were treated with various 
doses of fast neutrons, gamma rays, EMS and NaN; with the aims 
of studying the mutagen effects in M-1 and M-2 generations and 
also to select mutants adapted to highland conditions. D-50 doses 
for gamma rays, fast neutrons and EMS were around 23 krad, 2,300 
rad, 0.3%, respectively. Much higher chlorophyll mutation frequen- 
cy was observed in EMS treatment of 0.3%. Seven mutants were 
shorter and four early mutants matured from 4 to 20 days earlier 
than the control plants. Two early mutants were quite adaptable in 
both the low and highlands and produced better yields than the pa- 
rental material. 


41447 (IAEA-TECDOC—299, pp 163-164) Soybean 
production improvement through induced mutations. Hen- 
dratno, K.; Ratma, R.; Gandanegara, S. (Centre for the Ap- 
plication of Isotopes and Radiation, Jakarta (Indonesia)). 
Dec 1983. NTIS (US Sales Only), PC All/MF A011. Order 
Number T184780539. (CONF-8210262—). 

From 3. research co-ordination meeting on the use of in- 
duced mutations for improvement of grain legume production in 
South East Asia; Seoul, Korea (4 Oct 1982). 

This is a progress report of a project aiming at the genetic 
improvement of soybeans by induced mutations with regard to 
grain yield, shorter stature, earlier maturity and better nitrogen fixa- 
tion. Promising mutants are under agronomic evaluation. Variation 
for nitrogen fixation has been found. 


41448 (IAEA-TECDOC—299, pp 165-169) Induced mu- 
tation breeding studies for soybean improvement. Rajput, 
M.A.; Siddiqui, K.A. (Atomic Energy Agricultural Re- 
search Centre, Tandojam (Pakistan)). Dec 1983. NTIS (US 
Sales Only), PC A1ll1/MF AO1. Order Number T184780539. 
(CONF-8210262—). 

From 3. research co-ordination meeting on the use of in- 
duced mutations for improvement of grain legume production in 
South East Asia; Seoul, Korea (4 Oct 1982). 

Radiation and chemical mutagens were used to induce muta- 
tions in soybean for adding desirable traits to currently cultivated 
varieties. Genetic variation was observed for a number of yield 
components. Mutants with earlier flowering, short stature, shatter- 
ing resistance, heavy bearing, long pods and higher yield have been 
selected. 
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41449 (IAEA-TECDOC—299, pp 171-177) Selection 
and evaluation of soybean lines derived from gamma irradia- 
tion for rust resistance. Smutkupt, S.; Wongpiyasatid, A.; 
Lamseejan, S. (Department of Applied Radiation and Iso- 
topes, Feculty of Science, Kasetsart Univ., Bangkok i 
land)). Dec 1983. NTIS (US Sales Only), PC All/MF AOl1. 
Order Number T184780539. (CONF-8210262—). 

From 3. research co-ordination meeting on the use of in- 
duced mutations for improvement of grain legume production in 
South East Asia; Seoul, Korea (4 Oct 1982). 

In 1979, seeds of 11 soybean cultivars were gamma irradiat- 
ed with 15 and 30 krad. Treated and control seeds of each cultivar 
were planted in the rainy season. In the rainy season of 1980, Ms 
populations were screened for rust resistance in Nong Hoi Valley 
and Mae Joe Experiment Station, both in Chiang Main province. 
The IWGSR rust rating system was used. Based upon the slow 
growth of rust on soybean plants, 6 and 115 plants were selected 
from 2,802 control plants and from 28,824 treated plants, respec- 
tively. Selected lines were evaluated in Nong Hoi Valley in the 
rainy season of 1981. Sixteen selections with average good seed 
yield per plant and low percentage of shrivelled seeds were ob- 
tained. Among them, two lines, namely G8586/Line number 81-1- 
072 and S.J. 4/Line number 81-1-037 gave the higher average seed 
yield per plant than other lines. They are at present in a prelimi- 
nary yield trial in Chiang Mai. 


41450 (IAEA-TECDOC—299, pp 185-194) Soybean and 
mungbean improvement programs at AVRDC. Shanmugasun- 
daram, S.; Ahn, G.S. (Asian Vegetable Research and Devel- 
opment Center (AVRDC), Shanhua (Taiwan)). Dec 1983. 
NTIS (US Sales Only), PC All1/MF A01. Order Number 
1184780539. (CONF-8210262—). 

From 3. research co-ordination meeting on the use of in- 
duced mutations for improvement of grain legume production in 
South East Asia; Seoul, Korea (4 Oct 1982). 

At the Asian Vegetable Research and Development Center 
(AVRDC) Soybean, Glycine max (L.) Merr. and mungbean, Vigna 
radiata (L.) Wilczek are included in the Legume Program for im- 
provement. Germplasm collection in soybean and mungbean are 
9,524 and 5,108 respectively. Developing improved selections with 
early, uniform maturity, high yield, wide adaptability and resistance 
to diseases and insects are the major breeding objectives for the 
tropics and subtropics. Genetic diversity and genetic resources are 
available in the germplasm for most of the desired traits both in 
soybean as well as mungbean. However, for traits such as soybean 
rust resistance in soybean and resistance to insects in mungbean are 
rare. Limited amount of radiation breeding is being employed in co- 
operation with Korean Atomic Energy Agency to obtain desirable 
genes in both species. A number of AVRDC identified accessions 
and breeding lines are being used by the national programs to de- 
velop improved cultivars. AVRDC developed breeding selections 
have been released as new cultivars in Costa Rica, Fiji, Korea, 
India, Indonesia, Malaysia and Taiwan. 


41451 (IAEA-TECDOC—299, pp 195-204) Mutation in- 
duction for genetic variability in groundnut (Arachis hypogaea 
L.). Pathirana, R.; Wijewickrama, P.J.A. (Agricultural Re- 
search Inst., Angunukolapelessa (Sri Lanka)). Dec 1983. 
NTIS (US Sales Only), PC All/MF A011. Order Number 
TI84780539. (CONF-8210262—). 

From 3. research co-ordination meeting on the use of in- 
duced mutations for improvement of grain legume production in 
South East Asia; Seoul, Korea (4 Oct 1982). 

A mutation induction experiment using ©°Co gamma irradia- 
tion was initiated in 1980 in order to improve the yield potential 
and adaptability of Groundnut cultivars to seasons of cultivation 
and cropping patterns. A considerable genetic variation was found 
in the Me generation. The response to selection was different in the 
two cultivars, with Vietnam showing better response than GN 13. 
The seed size, pod yield, number of pods per plant and the number 
of seeds per pod showed better response to selection than the shell- 
ing percentage and the number of primary branches in both varie- 
ties. Several advanced mutant lines out-yielded the parent varieties 
and the national check in replicated variety evaluation experiments 
conducted for two seasons. 
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41452 (IAEA-TECDOC—299, pp 205-220) Alterations 
in subspecific characters of groundnut. Mouli, C.; Patil, S.H.; 
Kale, D.M. (Bhabha Atomic Research Centre, Bombay 
(India). rag and Agriculture Div.). Dec 1983. NTIS 

S Sales Only), PC All1/MF AOl. Order Number 
T184780539. (CONF-8210262—). 

From 3. research co-ordination meeting on the use of in- 
duced mutations for improvement of grain legume production in 
South East Asia; Seoul, Korea (4 Oct 1982). 

Recombination of beneficial characters associated in the cul- 
tivars of groundnut (Arachis hypogaea, L.) belonging to the two 
subspecies hypogaea and fastigiata had little success in conventional 
breeding programme. The cultures of ssp. hypogaea have the desir- 
able characters for the crop improvement viz; various growth 
habits, profuse branching, large pod, seed dormancy and stress tol- 
erance. Sequential flowering, early maturity, compact fruiting habit 
and high kernel outturn are the other useful characters present in 
ssp. fastigiata cultures. Mutation research in a popular variety, 
Spanish Improved belonging to ssp. fastigiata led to the selection of 
various mutants. One among the mutants had large pod, a charac- 
teristic of hypogaea ssp. Hybridization among the mutants and im- 
proved cultivars as well as radiation treatment of selected cultures 
resulted in the isolation of cultures having not only combinations 
and alterations of characters in both subspecies, but also modifica- 
tions. These cultures are classified into major groups and their sig- 
nificance in the groundnut improvement is discussed. 


41453 (INIS-BR—128) Effect of the temperature and rel- 
ative humidity in dosemeters used for personnel monitoring. 
Antonio Filho, J. (Pernambuco Univ., Recife (Brazil). Dept. 
de Energia Nuclear). Dec 1982. 160p. (In Portuguese). 
NTIS (US Sales Only), PC A08/MF A0Ol1. Order Number 
DE84780525. 

The systematics of the combined effect of temperature and 
humidity on photographic dosimeters of the type Agfa-Gevaert, 
Kodak type II, III and the thermoluminescent dosimeters 
LiF:Mg,Ti (TLD-100, Harshaw), D-CaSO,:Dy-0,4 (Teledyne), e 
CaSO,:Dy+NaCl (IPEN), used in personal monitoring in Brazil 
was investigated, in the temperature range of 20°C to 50°C and rel- 
ative humidity of 65% to 95%, in order to determine the best 
manner of utilization of these detectors in Brazilian climatic condi- 
tions. The dosimeters were studied in different forms of packing- 
sheet such as aluminized paper and polyethylene. For the determi- 
nation of the systematics, the dosimeters were irradiated in three 
conditions: before, during and after storage in climatic chambers for 
a maximum period of 60 days. It was found that the dosimetric 
films and thermoluminescent dosimeter CaSOQ,:Dy+ NaCl without 
protection, presented a high dependence to temperature and humid- 
ity, and when protected presented good results. Therefore, the best 
manner of utilization of these monitors in environments with rela- 
tive humidity and temperature greater them 75% and 30°C respec- 
tively, is achieved with the protection of aluminized paper. The 
LiF:Mg,Ti and D+CaSO,:Dy-0,4 dosimeters can be utilized in 
their original form because they presented low dependence with 
humidity and temperature in the range studied. 


41454 (INIS-mf—8978) V. Czechoslovak radiological 
congress with international participation. Abstracts. (Slo- 
venska Lekarska Spolocnost, Bratislava (Czechoslovakia)). 
1981. 213p. (in Czech). (CONF-8109254—Absts.). NTIS 
(US Sales Only), PC Al0/MF AOl. Order Number 
DE84780385. 

From 5. Czechoslovak radiological congress; Bratislava, 
Czechoslovakia (2 Sep 1981). 

Items within scope of EDB have been entered individ- 
ually into the data base. 


41455 (INIS-mf—9009) Recovery of the spermatogenetic 
epithelium in the mouse after irradiation with 1-MeV fission 
neutrons, van den Aardweg, G.J.M.J. (Rijksuniversiteit 
Utrecht (Netherlands)). 17 May 1983. 123p. (in Dutch). 
NTIS (US Sales Only), PC A06/MF A0Ol. Order Number 
DE84780502. 

Dutch thesis containing English papers, published/to be pub- 
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In this thesis the recovery of the spermatogenetic epithelium 
in the mouse is studied after damage with 1-MeV fission neutrons. 
A severe depletion of A-spermatogonia and radiosensitive stem 
cells occurs after neutron irradiation. Recovery of the epithelium is 
initiated by surviving radioresistant stem cells giving rise to colo- 
nies, which grow into the empty seminiferous tubules. After dis- 
cussing properties of normal and irradiated spermatogenetic epithe- 
lium, the growth and the differentiation of spermatogenetic colonies 
in the mouse testis after irradiation, as well as response and kinetics 
of colony-forming spermatogonial stem cells in CBA mice up to 30 
weeks after a first neutron dose and recovery of the epithelium 
after a second irradiation are investigated. These four subjects are 
dealt with in separate papers. Finally, a discussion and a summary 
of these studies is presented. 


41456 (JINR—19-83-491) Determination of the DNA 
double-strand break yield in Chinese hamster cells after the 
irradiation with heavy ions. Erzgraeber, G.; Lapidus, I.L.; 
Eichorn, K. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1983. 8p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84702661. 

An attempt is made to determine the yield of the DNA 
double strand breaks in Chinese hamster cells (V79-4) after the irra- 
diation with accelerated '1*C and ‘*O ions by determining the per- 
centage of DNA released due to these breaks. The results of the 
analysis are compared with the data, which the authors obtained 
with the help of the same samples by the traditional method of 
sedimentation in the sucrose neutral density gradient. Yields of the 
DNA double-strand breaks determined by the two independent 
methods are in good coincidence, which makes it possible to study 
the DNA double-strand breaks induction and repair with the help 
of a simple and more reliable method of the DNA release. 


41457 (JINR—19-83-509) Investigation of radiosensiti- 
vity and growth dynamics for callus tissues Crepis Capillaris, 
Haplopappus gracilis, Phasolium vulgaris exposed to gamma 
radiation. Gatsek, Eh.; Glinkova, E.; Ismailova, Eh.N. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1983. 10p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE84702662. 

Submitted to the journal Radiobiology. 

Radiosensitivity of three kinds of callus tissues (Crepis capil- 
laris, Haplopappus gracilis, Phasolium vulgaris) manifested in the 
change of fresh weight after y-irradiation has been investigated. Ir- 
radiated callus arowth showed decrease with increasing doses. It is 
shown that the radiosensitivity of young callus tissues is determined 
by the kind of the plant. Callus of Phaseolis has been found to have 
the highest radioresistance, while that of Crepis has the lowest one. 
Radiosensitivity of old callus tissues is the same for all kinds. Poten- 
tial mechanism of radiosensitivity of callus tissues are discussed. 


41458 (JINR—19-83-715) Role of DNA repair in the re- 
alization of oxygen effect in Escherichia coli after irradiation 
with ionizing radiation with different LET. (Theoretical anal- 
ysis). The determination of model parameters. Kozubek, S.; 
Krasavin, E.A. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1983. 10p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702663. 

Submitted to the journal Radiobiologya. 

The induction of basic types of DNA damage in E. coli cells 
in the both presence and absence of oxygen has been considered. A 
new model explaining oxygen effect after y-irradiation for different 
mutants of E. coli is proposed. The model parameters have been 
determined from available experimental data for various mutants of 
E. coli. On considering repair possibilities the numbers of various 
types of DNA damage have been calculated and compared with ex- 
perimental data. Good agreement is demonstrated. 
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41459 (JINR—19-83-716) Role of DNA repair in the re- 
alization of oxygen effect in Escherichia coli after irradiation 
with ionizing radiation with different LET (Theoretical analy- 
sis). The oxygen effect after gamma-irradiation. Kozubek, S.; 
Krasavin, E.A. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1983. 6p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702664. 

Submitted to the journal Radiobiology. 

On the basis of a model approach, the character of DNA 
damage induction after y-irradiation and its repair of different mu- 
tants of Escherichia coli is considered. The relations between single 
strand breaks repairable and irrepairable by fast repair in the pres- 
ence or absence of oxygen have been analysed. The role of the bal- 
ance between fast and slow repair in the oxygen effect for different 
mutants of E. coli is discussed. 


41460 (JINR—E-19-83-493) Induction and repair of dam- 
ages of chromatin supercoiled subunits after ‘y-irradiation. 
Erzgraeber, G.; Lapidus, I.L.; Abel, H. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Problems). 
1983. 6p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702660. 

The induction and repair of the DNA single-strand breaks 
during -irradiation of the Chinese hamster cells (V79-4) have been 
investigated using the method of the DNA-membrane complex 
sedimentation. For the first time this method has been employed for 
the case of high-dose y-irradiation of cells; the curve is presented, 
which characterises the sedimentation behaviour of DNA-mem- 
brane complexes from cells irradiated with doses from 0 to 3000 
Gy. An assumption is put forward concerning the role of DNA 
double-strand breaks in changing the relative sedimentation velocity 
of complexes during the irradiation of cells with doses over 50 Gy. 


41461 (PB—84-187053) Genetic studies: dominant lethal 


study, sex linked recessive lethal, ames mutagenicity, and 
heritable translocation test of thermal processed, frozen, elec- 
tron irradiated, and gamma irradiated chicken. Final report 
Jun 76-Aug 83. Sullivan, D.; Lusskin, R.M.; Thomson, 


G.M.; Kuzdas, C.D.; Ronning, D.C. (Raltech Scientific 
Services, Inc., St. Louis, MO (USA)). 1983. 406p. NTIS, 
PC E15/MF E02. 

Includes rept. Nos. ERRC/ARS-68, ERRC/ARS-70, 
ERRC/ARS-72, and ERRC/ARS-74. See also PB84-186998. 

Four samples of chicken meat identified as the frozen con- 
trol, thermally processed, gamma sterilized (5.9 Mrad), and electron 
sterilized (5.9 MeV), along with negative and positive controls, 
were evaluated for genetic activity. The samples were evaluated for 
ability to induce dominant lethal mutations in spermatid and sper- 
matozoan stages of spermatogenesis in mice fed 35 percent chicken 
meat. The test meat samples were not observed to have an effect 
on the incidence of the dominant lethal mutations. However, the 
positive control failed to give a positive response. The meat sam- 
ples were investigated for mutagenic activity employing Drosophila 
melanogaster in the sex linked recessive lethal test. The samples 
were determined to be nonmutagenic in this test and the positive 
control gave a significant response. Reduced production of off- 
spring in cultures of Drosophila reared on gamma irradiated chick- 
en which could not be overcome by the addition of vitamins was 
observed. Pre-incubation tests with and without added mutagens re- 
vealed that in no case was a positive result observed in the Ames 
test from chicken meat without an added mutagen. The manner in 
which chicken meat was processed had no effect upon the response 
to the Ames test. A heritable translocation test in mice failed to 
reveal any cytological evidence of translocation heterozygosity in 
any of the chicken-containing diets. 


41462 (PB—84-187087) Evaluation of the health aspects 
of radiolytic compounds found in irradiated beef. Final report 
Jun 76-Apr 79. Chinn, H.J. (Federation of America Soci- 
eties for Experimental Biology, Bethesda, MD. Life Scienc- 
— Office). Mar 1979. 184p. NTIS, PC E10/MF 


Includes rept. Nos. ERRC/ARS-79 through ERRC/ARS- 
81. 
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Sixty-five compounds were identified in irradiated beef. The 
concentrations of the individual compounds ranged from 1 to 700 
micrograms per kilogram beef with a total concentration of 9.4 mg 
per kg. Tetrachloroethylene and benzene were scrutinized with spe- 
cial care because of their possible carcinogenicity. The available 
evidence demonstrated that the tetrachloroethylene found in irradi- 
ated beef samples was not a radiolytic product but was a contami- 
nant arising from its use as a cleaning agent in the processing plant. 
The authors concluded that there was no evidence that consump- 
tion of reasonable quantities of beef irradiated in the described 
manner would constitute a hazard of health from the volatile radio- 
lytic products. 


41463 (PB—84-187095) Radiolysis compounds in bacon 
and chicken. Final report 18 Sep 81-20 Sep 82. Merritt, C. Jr. 
(Army Natick Research and Development Labs., MA 
(USA)). Jan 1984. 468p. NTIS, PC E15/MF AO01. 

The results of this study are in agreement with the precepts 
established in studies published previously on beef, chicken, ham, 
and pork. The radiolysis compounds from bacon, chicken, ham, and 
pork are comparable in identity and amounts to those found in irra- 
diated beef for comparable compositions and irradiation parameters 
(temperature, dose, etc.). The results of this study support the con- 
clusions drawn in the CORC report of ‘commonality in chemistry, 
predictability of products, and extrapolation of results.’ Consequent- 
ly, the same conclusions can be drawn concerning the wholesome- 
ness of irradiated bacon, chicken, ham, and pork as for other irradi- 
ated meat products of similar composition and irradiation param- 
eters as reported in the FASEB report and its supplements (I and 
II) on irradiated beef. 


41464 (PB—84-189281) Nationwide evaluation of X-Ray 
trends (NEXT): eight years of data (1974-1981). (National 
Center for Devices and Radiological Health, Rockville, MD 
(USA)). Apr 1984. 75p. (FDA—84-8229). NTIS, PC A04/ 


MF AOl1. 

Production of radiologic images of acceptable diagnostic 
quality obtained with minimum radiation exposure to patients is a 
basic goal of the Center for Devices and Radiological Health 
(CDRH). The Office of Training and Assistance (OTA) of the 
CDRH conducts a number of educational programs to meet this 
goal. These programs have provided guidance to practices which 
promote the safe and effective use of radiation in the ordering, con- 
duct, and interpretation of diagnostic radiology examinations. 
NEXT has provided much useful information in the past and is 
now undergoing revision to increase the specificity of the individ- 
ual facility data as well as to improve the statistical validity of the 
cumulative results in order to provide more accurate national indi- 
ces of patient exposure and dose. In view of the coming changes in 
NEXT, it seemed particularly appropriate that a summary of past 
activities and findings should be provided to the state agencies 
whose activities have been essential to the success of the program 


and to other interested parties. This publication is intended to serve 
that purpose. 


41465 (PB—84-190248) Radiation hazard test facilities at 
the Denver Research Center. Information circular/1984. 
Droullard, R.F.; Davis, T.H.; Smith, E.E.; Holub, R.F. 
(Bureau of Mines, Denver, CO (USA). Denver Mining Re- 
search Center). 1984. 29p. NTIS, PC A03/MF AO1. 

Library of Congress catalog card No. 83-600315. 

The Bureau of Mines has developed test facilities for use in a 
research program that deals with radiation hazards in mining. This 
report describes the radon test chamber located at the Denver Re- 


search Center and the Twilight experimental mine located near 
Uravan, CO. 


41466 (PB—84-190677) Basic ionizing radiation measure- 
ments course. (Brookhaven National Lab., Upton, NY 
(USA)). Aug 1972. 117p. NTIS, PC A06/MF A011. 

Portions of this document are not fully legible. 

This course was developed in response to the training re- 
quirements implicit in the Occupational Safety and Health Act of 
1970. It consists of a basic program of instruction in ionizing radi- 
ation protection and measurements. Contained in this document are 
the necessary lesson plans, lecture outlines, and laboratory exercises 
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for a series of five lectures and two laboratory sessions. The materi- 
al is suitable for presentation at the two-year college level. In most 
cases the presentations are self-sufficient and a specific sequence 
need not be followed. The instructor should feel free to alter the 
sequence to fit particular needs. The level of the presentations may 
also be adjusted to meet specific requirements, especially in those 
areas where needs are less rigorous. 


logical study. Final report. Rasmussen, S.; Neuberg, D.; Du- 
Mouchel, W.; Kleitman, D.; Chernoff, H. (Massachusetts 
Inst. of Tech., Cambridge (USA)). 1981. 62p. NTIS, PC 
A04/MF AOl1. 

This report describes a study to assess the feasibility of an 
epidemiologic investigation of the relationship between residential 
radon exposure and lung cancer. Field measurements of residential 
radon levels in the State of Maine are described. Using these radon 
measurements and BEIR, 1980 risk assessments, it is estimated that 
at most 10% of lung cancers in Maine can be considered attributa- 
ble to residential radon exposure. Calculations are made of sample 
sizes necessary for a case-control study of radon and lung cancer, 
for several levels of radon and smoking health effects. The effects 
of misclassification of exposure variables on the probability of de- 
tecting a radon health effect are discussed. A comparison is made 
of three different mathematical models which could be used for 
sample size estimation. Dollar cost estimates are given for conduct- 
ing an epidemiologic case-control study of the relationship between 
residential radon exposure and lung cancer. 


(PB—84-194463) Analysis of costs for compliance 
with Federal Radiation Protection Guidance for Occupational 
See ee cost of compliance with proposed radi- 

ation protection for workers. (Faucett (Jack) Asso- 
ciates, Inc., Chevy Chase, MD (USA)). Nov 1983. 148p. 
NTIS, PC A07/MF AOl. 

See also Volume 2, PB84-194471. Prepared in cooperation 
with Cohen (S.) and Associates, Inc., McLean, VA. 

On January 23, 1981 the Office of Radiation Programs, U.S. 
Environmental Protection Agency published in the Federal Regis- 
ter proposals for revisions in the existing Federal Radiation Protec- 
tion Guidance for Occupational Exposures. This report is a part of 
the continuing analysis by EPA of the cost/feasibility of the pro- 
posed revisions. Specifically, the report evaluates each of the pro- 
posed changes in the guidance to estimate the cost of compliance to 
all segments of the private sector wherein impacts are expected to 
be significant. This study concentrates its effort on estimating the 
direct resource costs for each industry that must comply with the 
regulations that result from the revision to the guidance. These 
costs that are met by industry participants will account for a signifi- 
cant portion of the total costs associated with the guidance. These 
costs were estimated through a series of case studies and independ- 
ent research. 


(PB—84-194471) Analysis of costs for compliance 
with Federal Radiation Protection Guidance for Occupational 
Exposure. Volume 2: case study analysis of the impacts of 
proposed radiation protection guidance for workers. (Faucett 
(Jack) Associates, Inc., Chevy Chase, MD (USA)). Nov 
1983. 241p. NTIS, PC All/MF AOl. 

See also Volume 1, PB84-194463. Prepared in cooperation 
with Cohen (S.) and Associates, Inc., McLean, VA. 

This report contains the writeups of case studies conducted 
in support of an effort to estimate costs and economic impacts of 
proposed Federal Radiation Protection Guidance for Occupational 
Exposures. The purpose of the case studies was to develop back- 
ground information on representative organizations necessary to de- 
termine the impact of the proposed guidelines on selected indus- 
tries. This information was used, together with other data, to esti- 
mate the aggregate costs of compliance with the proposed guide- 
lines. The cost estimates are contained in a companion report. 


41470 (PNL—5000-Pt.1, pp 1-2) Statistical health-effects 
study. Gilbert, E.S.; Sever, L.E. Feb 1984. NTIS, PC A07/ 
MF AO1. Order Number DE84007437. 
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In Pacific Northwest Laboratory annual report for 1983 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

The principal objective of this program is to analyze the 
mortality of Hanford workers and to determine the effects of radi- 
ation exposure in this population. A secondary purpose is to im- 
prove methodology for assessing health effects of chronic, low- 
level exposure to harmful agents or substances, particularly in an 
occupational setting. In the past year, results of updated mortality 
analyses have been published; documentation of the computer pro- 
gram used for these analyses has been completed; and an article en- 
couraging the type of methodology used by the program is near 
completion. Research methods to better characterize uncertainties 
in the analysis and limitations in the use of the Hanford mortality 
data have been initiated. In addition, identification of cases for the 
birth-defects case-control study has been completed. 


41471 (PNL—5000-Pt.1, pp 13-22) Inhaled plutonium 
oxide in dogs. Park, J.F. Feb 1984. NTIS, PC A07/MF AOl1. 
Order Number DE84007437. 

In Pacific Northwest Laboratory annual report for 1983 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

This project is concerned with long-term experiments to de- 
termine the lifespan dose-effect relationships of inhaled 7*°PuO. and 
238PyO, in beagles. The data will be used to estimate the health ef- 
fects of inhaled transuranics. 3 figures, 6 tables. 


41472 (PNL—5000-Pt.1, pp 23-26) Inhaled plutonium ni- 
trate in dogs. Dagle, G.E. Feb 1984. NTIS, PC A07/MF 
A01. Order Number DE84007437. 

In Pacific Northwest Laboratory annual report for 1983 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

The major objective of this project is to determine dose- 
effect relationships of inhaled plutonium nitrate in dogs to aid in 
predicting health effects of accidental exposure in man. For lifespan 
dose-effect studies, beagle dogs were given a single inhalation expo- 
sure to °Pu(Nos)s, in 1976 and 1977. The earliest biological effect 
was on the hematopoietic system; as described in previous Annual 
Reports, lymphopenia and neutropenia occurred at the two highest 
dose levels. We have also observed radiation pneumonitis, lung 
cancer, and bone cancer at the highest dose levels. 1 figure, 2 
tables. 


41473 (PNL—5000-Pt.1, pp 27) Inhaled transuranics 
rodents. Sanders, C.L. Feb 1984, NTIS, PC A07/MF AOl. 
Order Number DE84007437. 

In Pacific Northwest Laboratory annual report for 1983 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

This project examines the interactions of external and inter- 
nal radiation from mixtures of radionuclides that might be released 
from the nuclear fuel inventory. To investigate such potential ef- 
fects, groups of Wistar rats were exposed to aerosols of high-fired 
239PuO2, *CmO2, and a PuO:-CmO2 mixture (1:1 activity ratio 
and 1355:1 mass ratio). Some groups also received acute, whole- 
body exposure to ®Co gamma rays (440 R) immediately prior to 
inhalation exposure. Chain-aggregate aerosols result from high-tem- 
perature vaporization of liquid metal fast breeder reactor (LMFBR) 
fuels. The behavior of these aerosols in the respiratory tract may be 
different from that seen for single-particle fuel aerosols. Young 
adult rats were exposed to an aerosol produced by laser vaporiza- 
tion of LMFBR fuel that was, by weight, 17.3% 7®PuQ, and 
79.7% *®UO:. (Extended abstract). 1 figure, 1 table. 


41474 (PNL—5000-Pt.1, pp 29-31) Low-level 7°°PuO. 
lifespan studies. Sanders, C.L. Feb 1984. NTIS, PC A07/ 
MF AO1. Order Number DE84007437. 

In Pacific Northwest Laboratory annual report for 1983 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

This project will produce data to generate a dose-response 
curve for lung-tumor incidence in rats following inhalation of 
73°PuO, at levels producing a lifespan radiation dose to the lung of 
<5 to >2000 rad. A total of 2138 exposed rats and 1070 sham-ex- 
posed rats are on lifespan study. Individual initial alveolar deposi- 
tions and radiation doses are estimated determined from ‘Yb 
whole-body counts, using a 7*°Pu master lung-clearance curve and 
correcting for early differences in lung weight. 2 figures, 3 tables. 


41475 (PNL—5000-Pt.1, pp 33-34) Cigarette smoke and 
plutonium. Filipy, R.E. Feb 1984. NTIS, PC A07/MF AOl1. 
Order Number DE84007437. 

In Pacific Northwest Laboratory annual report for 1983 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

Cigarette-smoke-exposed rats and beagle dogs retain greater 
amounts of inhaled *®PuOz in their lungs than do animals with no 
smoke exposure. Autoradiographic techniques with liquid photo- 
graphic emulsion and cellulose nitrate track-etch film are being 
used to determine what effect cigarette-smoke exposure has on spa- 
tial distribution of plutonium particles in the lung. 3 figures. 


41476 (PNL—S5000-Pt.1, pp 35) Toxicology of krypton- 
85. Ballou, J.E. Feb 1984. NTIS, PC A07/MF AO1. Order 
Number DE84007437. 

In Pacific Northwest Laboratory annual report for 1983 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

The purpose of this research is to obtain biological data to 
supplement earlier evaluations of the hazards of **Kr exposure. The 
studies include both short-term and chronic exposures of rats, dogs 
and sheep to determine tissue distribution and retention kinetics for 
metabolic modeling. We have also included dose-effect studies in 
tats exposed acutely as newborns or chronically for most of their 
life span to identify tissues at risk and determine tumorigenic poten- 
cy. 


41477 (PNL—5000-Pt.1, pp 37-39) Toxicology of thori- 
um cycle nuclides. Ballou, J.E. Feb 1984. NTIS, PC A07/ 
MF AO1. Order Number DE84007437. 

In Pacific Northwest Laboratory annual report for 1983 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

The purpose of this project is to investigate the biological 
hazards associated with uranium-thorium breeder fuels and fuel re- 
cycle process solutions. Initial studies emphasize the metabolism 
and long-term biological effects of inhaled 7**U-7°?U nitrate and 
oxide fuel materials and of **4Pa, a major, long-lived, radioactive 
waste product. 1 figure, 3 tables. 


41478 (PNL—5000-Pt.1, pp 41-44) Inhalation hazards to 
uranium miners. Cross, F.T. Feb 1984. NTIS, PC A07/MF 
AO1. Order Number DE84007437. 

In Pacific Northwest Laboratory annual report for 1983 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

This project is investigating levels of uranium mine air con- 
taminants, using both large and small experimental animals to 
model human respiratory system disease. Lung cancer and deaths 
by degenerative lung disease have reached epidemic proportions 
among uranium miners, but the cause-effect relationships for these 
diseases are based on inadequate epidemiological data. This project 
identifies agents or combinations of agents (both chemical and radi- 
ological), and their exposure levels, that produce respiratory tract 
lesions, including respiratory epithelial carcinoma, pneumoconiosis, 
and emphysema. 6 tables. 


41479 (PNL—S5000-Pt.1, pp 45-50) Fetal and juvenile ra- 
diotoxicity. Sikov, M.R. Feb 1984. NTIS, PC A07/MF AOl1. 
Order Number DE84007437. 

In Pacific Northwest Laboratory annual report for 1983 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

This project is directed at obtaining detailed comparative in- 
formation on the deposition, distribution, retention, and toxicity of 
radionuclides in the prenatal and juvenile mammal. Because quanti- 
tative data cannot necessarily be extrapolated to man, emphasis is 
also directed toward establishing patterns, phenomenologic interac- 
tions, and relationships which will be useful in determining appro- 
priate exposure levels for the rapidly growing infant or child and 
for pregnant women. An experiment to evaluate the effects of 
foster-rearing of newborn rats on the lifetime effects of 7°°Pu expo- 
sure has demonstrated that, while longevity is primarily dependent 
on radiation history, growth rate and adult body weight are related 
to the exposure and fitness of the foster dam. Results from an ongo- 
ing comparison of the dosimetry and embryotoxicity of °Pu and 
241Am confirm that the former has a greater effect on the concep- 
tus, on the basis of dose administered to the dam. Studies in the 
guinea-pig perfusion system have confirmed that maternal blood 
flow to the placenta is decreased by intravenous doses of 30 nCi/g 





23°Pu and suggest that the threshold lies at approximately 5 nCi/g 
body weight. A dose of 30 nCi/g of ***Am does not affect blood 
flow. Clearance of the two actinides is similar when blood flow ef- 
fects are not considered. 3 figures, 3 tables. 


41480 (PNL—5000-Pt.1, pp 61-64) Gut-related studies of 
radionuclide toxicity. Sullivan, M.F. Feb 1984. NTIS, PC 
A07/MF A0O1. Order Number DE84007437. 

In Pacific Northwest Laboratory annual report for 1983 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

This project is concerned with the behavior of radioactive 
materials that may be ingested as a consequence of a reactor acci- 
dent, unavoidable occupational exposure, or after release to the en- 
vironment and incorporation into the food chain. Current emphasis 
is on evaluating hazards from ingested actinides as a function of 
animal age, species, nutrition, and diet, or chemicophysical state of 
the actinide. We are also concerned with the behavior of actinides 
that are inhaled and pass through the gastrointestinal (GI) tract 
after clearance from the lungs. 1 figure, 5 tables. 


41481 (PNL—S5000-Pt.1, pp 65-66) Modifying radionu- 
clide effects. Sasser, L.B. Feb 1984. NTIS, PC A07/MF 
A01. Order Number DE84007437. 

In Pacific Northwest Laboratory annual report for 1983 to 
the DOE Offfice of Energy Research. Part 1. Biomedical sciences. 

This project involves a study of the relationships of physio- 
logical, environmental, and nutritional factors that may affect the 
metabolism and toxicity of radionuclides, with the aim of identify- 
ing segments of the population that may be particularly sensitive to 
radionuclides. We have studied placental transport and suckling as 
pathways for americium entry into the newborn or juvenile rat. 
The relative amount of Am reaching the offspring was depend- 
ent on the time of dosing in relation to the pregnancy; larger 
amounts were transferred via nursing than across the placenta. 1 
table. 


41482 (PNL—5000-Pt.1, pp 95) Blood irradiator develop- 
ment. Hungate, F.P. Feb 1984. NTIS, PC A07/MF AOl1. 
Order Number DE84007437. 

In Pacific Northwest Laboratory annual report for 1983 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

Efficacy of chronic blood irradiation in suppressing early re- 
jection of kidney transplants is still being tested. In these new tests, 
donor kidneys are obtained from strains of dogs other than those in 
the PNL beagle colony. Assessment of stray radiation dose has in- 
dicated a need both for additional shielding and a more efficient 
distribution of shielding mass. Hardware design is being adapted to 
provide for effective irradiation of blood volumes in humans, which 
are greater than those in dogs. Work is in progress to develop ana- 
lytical techniques in dogs similar to those now available for evalu- 
ating lymphocyte populations in mice and in man. 


41483 (RERF-TR—24-81) Comparison of type and fre- 
quency of chromosome aberrations by conventional and G- 
staining methods in atomic bomb survivors. 
Ohtaki, Kazuo; Shimba, Hachiro; Sofuni, Toshio; Awa, 
A.A. (Radiation Effects Research Foundation, 
(Japan)). Jul 1982. 13p. (In Japanese, English). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702014. 

Somatic chromosomes derived from cultured lymphocytes of 
23 atomic bomb survivors of Hiroshima were analyzed to deter- 
mine the type and frequency of radiation-induced structural aberra- 
tions, using in sequence the ordinary staining method (O-method) 
and the trypsin G-banding method (G-method). Of 896 cells exam- 
ined, 342 were found to contain induced aberrations, including 31 
cells in which the precise identification of the type of aberrations 
was not possible even by the G-method. The number of chromo- 
some aberrations observed was 376 in the 311 cells where aberrant 
precise identification was possible. The majority (288 or 76.6%) 
were intra- or inter-chromosomal symmetric exchanges due to a 
two-break event, while only 24 were found to be asymmetric ex- 
changes (dicentrics, rings, and interstitial deletions). Further, there 
were 28 aberrations showing acentric fragments and terminal dele- 
tions, and the remaining 36 were complex intra- and inter-chromo- 
somal exchanges involving three or more breaks which result in in- 
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sertions and double translocations. A comparative karyotype analy- 
sis of the same metaphases examined by the sequential 0- And G- 
methods was carried out independently on 361 aberrations, mostly 
of the symmetric type. It was found that 78 (21.6%) of the 361 
were detected only by the G-method; among these were 14 para- 
centric inversions, 48 reciprocal interchanges of chromosome seg- 
ments with either equal length (11) or unequal length (37), 14 minor 
deletions and 2 complex rearrangements, all of which were never- 
theless judged to fall within the normal range of variation by theO- 
method. In contrast, 25 aberrations detected in O-method chromo- 
somes which were overcontracted or twisted, were shown to have 
normal banding patterns by the G-method. 


41484 (TVA/PUB—84/64) QWATA documentation. Re- 
vision 1. Matheny, M.D. (Tennessee Valley Authority, 
Muscle Shoals, AL (USA). Health Physics Services). Jan 
1984. 158p. NTIS MF A0O1. Order Number DE84901757. 
Microfiche only, copy does not permit paper copy reproduc- 


This code provides estimates of individual and 
scence aaeaemmamaaae ania, 
clides from nuclear power plants. Using the methodology of Regu- 
latory Guide 1.109, doses are calculated for water ingestion, fish in- 
gestion, and recreation pathways. The code is presently capable of 
estimating doses for releases from the Browns Ferry, Sequoyah, 
Watts Bar, and Bellefonte nuclear plants. To assess releases from 
facilities into a river other than the Tennessee River, moderate 
modifications to the code will be required. This revision of 
QWATA which was created from the original version of QWATA, 
includes the child ge group. Forty-one new nuclides were added to 
the original ninety-seven to increase the versatility of the code. The 
expanded nuclide list includes many natural series and transuranic 
isotopes. 


(UCRL—88645) Effects of radiation on frequency 
of chromosomal aberrations and sister chromatid exchange in 
the benthic worm Neanthes arenaceodentata. Harrison, F.L.; 
Rice, D.W. Jr.; Moore, D.H.; Varela, M. (Lawrence Liver- 
more National Lab., CA (USA); Environmental Protection 
Agency, Washington, DC (USA). Office of Radiation Pro- 
grams). Apr 1983. Contract W-7405-ENG-48. 43p. (CONF- 
830424—2). NTIS, PC A03/MF A0O1; 1; GPO Dep. Order 
Number DE84014520. 

From 4. international ocean disposal symposium; Devon, UK 
(11 Apr 1983). 

Portions are illegible in microfiche products. 

Traditional bioassays are unsuitable for assessing sublethal ef- 
fects of low levels of radioactivity because mortality and phenoty- 
pic responses are not anticipated. We compared the usefulness of 
chromosomal aberration (CA) and sister chromatid exchange (SCE) 
induction as measures of low-level radiation effects in a sediment- 
dwelling marine worm, Neanthes arenaceodentata. Newly hatched 
larvae were exposed to two radiation exposure regimes. Groups of 
100 larvae were exposed to either x rays delivered at high dose 
rates (0.7 Gy min™') or to ®Co gamma rays delivered at low dose 
rates (4.8 X 1075 to 1.2 X 107' Gy h“*). After irradiation, the 
larvae were exposed to 3 X 10°5M bromodeoxyuridine (BrdUrd) 
for 28 h (x-ray-irradiated larvae) or for 54 h (®Co-irradiated 
larvae). Slides of larval cells were prepared for observation of CAs 
e aammdcenramantaaaaenmamals 

cells; frequencies of SCEs were determined in second division cells. 
Results from x-ray irradiation indicated that dose-related increases 
occur in chromosome and chromatid deletions, but an x-ray dose = 
2 Gy was required to observe a significant increase. Worm larvae 
receiving ©Co irradiation showed elevated SCE frequencies; a sig- 
nificant increase in SCE frequency was observed at 0.6 Gy. 49 ref- 
erences, 2 figures. 


41486 Mortality from cancers of major sites in female 
radium dial workers. Stebbings, J.H.; Lucas, H.F.; Stehney, 
A.F. (Center for Human Radiobiology, Argonne National 
Laboratory, IL). American Journal of Industrial Medicine; 5: 
No. 6, 435-459(1984). 

The female radium dial workers have now experienced sig- 
nificant mortality from cancers other than the bone sarcomas and 
head carcinomas long known to be radium induced. The relation- 
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ships of radium exposure to mortality from cancers of the stomach, 
pancreas, colon, rectum, liver, lung, breast, cervix, and corpus 
uteri, and from leukemia were studied in 1,285 pre-1939 dial work- 
ers. Mortality was compared with that expected from rates for US 
white females, with and without adjustment for local area mortality 
rates, and with mortality in dial workers exposed from 1930 to 
1949. For the 693 cases whose body content of radium has been 
measured since 1955, dose-response relationships of cancer to sys- 
temic intake of radium and duration of employment were examined. 
Liver, pancreatic, cervical, and uterine cancers were clearly unre- 
lated to radium exposure. Other cancers of the digestive tract ap- 
peared to be indirectly, if at all, associated with work in radium fa- 
cilities. Lung cancer requires further investigation; inhalation expo- 
sures of the dial workers were reviewed. Analyses of the breast 
cancer data uncovered several observations inconsistent with the 
previously suggested causal association with radium exposure. Mul- 
tiple myeloma was also reviewed. A threefold excess risk of death 
due to multiple myeloma has occurred, but is more closely correlat- 
ed with duration of employment (a surrogate for external gamma 
radiation) than with radium intake. 


41487 Site specificity of ultraviolet light induced muta- 
genesis. Haseltine, W.A. (Dana-Farber Cancer Institute, 
Boston, MA). pp 3-22 of Cellular responses to DNA 
damage. Friedberg, E.C.; Bridges, B.A. (eds.). New York, 
NY; Alan R. Liss, Inc. (1983). (CONF-830440—). 
1184009511 

From UCLA symposia on molecular and cellular biology; 
ae. CO, USA (10 Apr 1983). 

New methods for site by site correlation for DNA damage 
frequency with mutation frequency have been developed. Applied 
to the problem of uv-induced mutagenesis, such methods showed 
that whereas no simple correlation can be drawn between the muta- 
tion frequency and the relative distribution of cyclobutane pyrimi- 
dine dimers, there is good correlation between such mutations and 
the relative distribution of (6 to 4) photoproducts. Certain aspects 
of uv-mutagenesis are better explained by postulating a mutagenic 
role for the (6 to 4) photoproducts than such a role for cyclobutane 
pyrimidine dimers. It is likely that although cyclobutane dimers 
constitute the major lethal consequence of uv irradiation, the (6 to 
4) photoproducts are the major mutagenic lesions. 5 figures, 2 
tables. 


41488 uvrD gene of E. coli: molecular cloning and ex- 
pression. Kumura, K.; Oeda, K.; Akiyama, M.; Horiuchi, T.; 
Sekiguchi, M. (Kyushu Univ., Fukuoka, Japan). pp 51-62 of 
Cellular responses to DNA damage. Friedberg, E.C.; 
Bridges, B.A. (eds.). New York, NY; Alan R. Liss, Inc. 
(1983). (CONF-830440—). T184009511 

From UCLA symposia on molecular and cellular biology; 
——— CO, USA (10 Apr 1983). 

We have cloned the uvrD gene of Escherichia coli in phage 
and plasmid vectors and identified the gene product. The uvrD 
protein whose molecular weight is 75,000 dalton has been purified 
to apparent physical homogeneity. The uvrD protein possessed 
DNA-dependent ATPase and DNA unwinding activities and may 
be identical to DNA-dependent ATPase I and DNA helicase II. 
Expression of the uvrD gene was stimulated by exposure of bacte- 
ria to DNA-damaging agents. 6 figures. 


41489 Approaching the biochemistry of excision repair in 
eukaryotic cells: the use of cloned genes from Saccharomyces 
cerevisiae. Friedberg, E.C.; Naumovski, L.; Yang, E.; Pure, 
G.A.; Schultz, R.A.; Weiss, W.; Love, J.D. (Stanford Univ., 
CA). pp 63-75 of Cellular responses to DNA damage. 
Friedberg, E.C.; Bridges, B.A. (eds.). New York, NY; Alan 
R. Liss, Inc. (1983). (CONF-830440—). Contract AMO03- 
76SF00326.T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

The approach of studying the biochemistry of nucleotide ex- 
cision repair in eukaryotes by expressing proteins from cloned 
genes seems promising. At present, we have isolated 3 of the 5 
genes postulated to be required for the specific incision of damaged 
DNA in yeast. Preliminary studies indicate that pNF100 likely con- 
tains the cloned RAD10 gene and there is reason to believe that 
pR169 contains at least part of RAD4. We plan to subclone all of 


these genes and place the coding region of each under the control 
of strong exogenous yeast promoters in order to over-express the 
genes in yeast. Hopefully this will facilitate the isolation of large 
quantities of RAD proteins for detailed biochemical studies. 


41490 Enzymatic properties of the purified Escherichia 
coli uvrABC complex. Yeung, A.T.; Mattes, W.B.; Oh, E.Y.; 
Grossman, L. (Johns Hopkins Univ., Baltimore, MD). pp 
77-86 of Cellular responses to DNA damage. Friedberg, 
E.C.; Bridges, B.A. (eds.). New York, NY; Alan R. Liss, 
Inc. (1983). (CONF-830440—). Contract AC02- 
76EV02814.TI84009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

The cloned uvrA and uvrB genes of E. coli K12 DNA were 
amplified by linkage to the p/sub L/ promoter of pKC30. The 
uvrC gene was amplified in the high-copy number plasmid pRLM 
24. The three gene products, purified in each case to greater than 
95% purity, and the presence of ATP are required to effectively 
incise uv damaged DNAs. The uvrABC complex binds tightly to 
damaged sites in DNA requiring the initial attachment of the uvrA 
protein in the presence of ATP before productive binding of the 
uvrB and uvrC proteins. Using a cloned tandem double insert of 
the lac p-o region as a damaged DNA substrate for the uvrABC 
complex, it was found that one break occurs 7 nucleotides 5’ to a 
pyrimidine dimer and a second break is made 3 to 4 nucleotides 3’- 
from the same pair of pyrimidines in the dimer. The size of the py- 
rimidine dimer-containing oligonucleotide product, p(dN);T/sub p/ 
T(dN)/sub 3-4'/1 suggests that incision may be coupled to excision 
reactions in repair processes. 4 figures. 


41491 New patient with both xeroderma pigmentosum 
and Cockayne syndrome establishes the new xeroderma pig- 
mentosum complementation group H. Moshell, A.N.; Ganges, 
M.B.; Lutzner, M.A.; Coon, H.G.; Barrett, S.F.; Dupuy, 
J.M.; Robbins, J.H. (National Institutes of Health, Bethesda, 
MD). pp 209-213 of Cellular responses to DNA damage. 
Friedberg, E.C.; Bridges, B.A. (eds.). New York, NY; Alan 
R. Lass, Inc. (1983). (CONF- 830440—). TI84009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

A second patient, XP-CS-2, has been discovered with both 
xeroderma pigmentosum and Cockayne syndrome. His fibroblasts 
have 30% of the normal rate of uv-induced unscheduled DNA syn- 
thesis. His fibroblasts were fused with those from each of the xero- 
derma pigmentosum groups A through G. His cells complemented 
every cell line, since in each case there were obtained multinucleate 
cells which had a normal amount of uv-induced unscheduled DNA 
synthesis. Since the XP-CS-2 cells complement all the currently es- 
tablished xeroderma pigmentosum complementation groups, this 
new XP-CS patient is in a new group which we designate group H. 
10 references, 1 figure. 


41492 Mitotic transmission of induced recombinational 
ability in yeast. Fabre, F. (Centre Universitaire, Orsay, 
France). pp 379-384 of Cellular responses to DNA damage. 
Friedberg, E.C.; Bridges, B.A. (eds.). New York, NY; Alan 
R. Liss, Inc. (1983). (CONF-830440—). T1I84009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

The ability of vegetative yeast to perform homologous re- 
combination is repressed in the major part of the cell population. 
This ability is induced by DNA damaging treatment. It is shown 
here that following irradiation, the cell population retains an in- 
creased rate of gene conversion during ensuing mitotic divisions. 
This is likely due to stable subpopulations which remain dere- 
pressed. 9 references, 2 figures. 


41493 Effect of uv-irradiation on genetic recombination 
of Simian virus 40 mutants. Gentil, A.; Margot, A.; Sarasin, 
A. (Institut de Recherches Scientifiques sur le Cancer, Vil- 
lejuif Cedex, France). pp 385-396 of Cellular responses to 
DNA damage. Friedberg, E.C.; Bridges, B.A. (eds.). New 
York, NY; Alan R. Liss, Inc. (1983). (CONF-830440—). 
TI84009511 





From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

Genetic recombination in monkey kidney cells has been stud- 
ied using Simian virus 40 (SV40) as a molecular probe. Control or 
uv-irradiated cells have been co-infected with two thermosensitive 
mutants of SV40, tsA58 and tsA30. Recombination between the 
two viral genomes gives rise to a wild type virus phenotype, able 
to grow at the restrictive temperature of 41°C, which was taken as 
a measure of the recombination activity of the host cells. Results 
show that recombination takes place at a low frequency when vi- 
ruses are not uv-irradiated. Irradiation of one or both viruses in- 
creases drastically recombination frequency. Pretreatment of the 
host cells with uv-light or mitomycin C 24 hours before being in- 
fected does not increase recombination frequency measured in our 
experimental conditions. 23 references, 5 tables. 


41494 Escherichia coli K-12 radC102: isolation, charac- 
terization and interaction with different mutations. Felzensz- 
walb, 1; Sargentini, N.J.; Smith K.C. (Stanford Univ. 
School of Medicine, CA). pp 409-416 of Cellular 

to DNA damage. Friedberg, E.C.; Bridges, B.A. (eds.). 
New York, NY; Alan R. Liss, Inc. (1983). (CONF-830440— 
). T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

A new radiation-sensitive mutant (radC102) was isolated in 
Escherichia coli K-12. The radC gene is located at 81.0 min on the 
linkage map. The radC mutant showed normal radiation-induced 
DNA degradation, host cell reactivation and gamma radiation mu- 
tagenesis, but was partially deficient in uv radiation mutagenesis 
and recombination ability. The radC gene is suggested to play a 
role in recA gene-dependent DNA repair after x irradiation, and in 
postreplication repair after uv irradiation, since the radC mutation 
did not sensitize a recA strain, but did sensitize a polA strain to x 
and uv radiation, and a uvrA strain to uv radiation. 11 references, 2 
figures, 2 tables. 


41495 Cloning of yeast recombination repair genes and 
evidence that several are nonessential genes. Schild, D.; Cal- 
deron, I.L.; Contopoulou, C.R.; Mortimer, R.K. (Univ. of 
California, Berkeley). pp 417-427 of Cellular responses to 
DNA damage. Friedberg, E.C.; Bridges, B.A. (eds.). New 
York, NY; Alan R. Liss, Inc. (1983). (CONF-830440—). 
Contract AC03-76SF00098.T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

Plasmids have been isolated which complement mutations in 
the yeast RADSO, RADS1, RAD52, RADS4, RADS55 and RAD57 
genes (1,2). Genetic mapping of integration events have shown that 
the RAD51, RADS2, RADS4, and RADSS structural genes have 
been cloned. None of the plasmids which complement the rad50 
mutation integrate at the chromosomal location of RADSO, indicat- 
ing that the RADSO gene has not been cloned. Evidence is present- 
ed that the RADSO, RAD52 and RADS4 genes of yeast are not es- 
sential genes for vegetative growth. 23 references, 2 figures. 


41496 Expression of cloned bacteriophage T4 uvsW and 
uvsY recombination repair genes. DeVries, J.K.; Laspia, 
M.F.; Wallace, S.S. (New York Medical College, Valhalla). 
pp 429-436 of Cellular responses to DNA damage. Fried- 
berg, E.C.; Bridges, B.A. (eds.). New York, NY; Alan R. 
Liss, Inc. (1983). (CONF-830440—). TI84009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

T4 uvsY and uvsW are present on certain T4 hybrid plas- 
mids as shown by the ability of strains containing these plasmids to 
increase the survival of uv-irradiated T4 uvsY and uvsW mutant 
phage. Also a hybrid plasmid containing both the uvsW and uvsY 
genes increases the survival of uv-irradiated, MMS- or EMS-treated 
recA hosts. 18 references, 4 figures. 
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41497 Negative complementation of the Escherichia coli 
recA* gene: its use in separating inducible DNA repair and 
mutagenesis. Sedgwick, S.G.; Yarranton, G.T. (National 
Inst. for Medical Research, London, England). pp 437-445 
of Cellular to DNA damage. Friedberg, E.C.; 
Bridges, B.A. (eds.). New York, NY; Alan R. Liss, Inc. 
(1983). (CONF-830440—). T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

Plasmids encoding an amino terminal fragment of either 
recA* or recA441 protein cause uv sensitization of E. coli by inhib- 
iting recombinational repair. No sensitization occurs with a plasmid 
synthesizing a carboxy-terminal fragment of recA* protein. Sensi- 
tization of wild-type cells is not accompanied by an equivalent loss 
of uv-induced mutagenesis. It is concluded that the major inducible 
processes promoting cellular survival and mutagenesis are different. 
21 references, 5 figures. 


41498 Is W in uv-irradiated bacterio- 
phage lambda a myth. Bridges, B.A. (Univ. of Sussex, Brigh- 
ton, England). pp 541- 345 of Cellular responses to DNA 
damage. Friedberg, E.C.; Bridges, B.A. (eds.). New York, 
NY; Alan R. Liss, "Inc. (1983). 
T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

It is argued that Weigle-mutagenesis, a higher mutation fre- 
quency observed when uv-irradiated are allowed to infect uv-irradi- 
ated bacteria, is often a trivial artifact rather than a manifestation of 
an error-prone bacterial DNA repair. It may occur due to the 
slower replication of irradiated phages which results in more repli- 
cation taking place when a mutator polymerase activity has become 
induced and expressed than is the case with intact phages. The mu- 
tator polymerase activity is inducible in recA* cells but it is not 
under the control of the lexA repressor. Weigle-mutagenesis under 
these conditions is untargeted and is not a good model for bacterial 
uv mutagenesis. 12 references. 


(CONF-830440—). 


41499 Inducible responses to DNA damage: workshop 
summary. Devoret, R. (CNRS, Gif-sur-Yvette, France). pp 
571-576 of Cellular responses to DNA damage. Friedberg, 
E.C.; Bridges, B.A. (eds.). New York, NY; Alan R. Liss, 
Inc. (1983). (CONF-830440—). T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

Four problems are discussed in this report. They are (1) the 
molecular nature of the SOS signal in vivo, (2) the time required 
for LexA protein to again repress SOS genes once DNA damage 
has been eliminated, (3) the subunit structure of RecA protease in 
vivo, and (4) the regulation of SOS functions during mutagenesis. 


41500 Recombinational repair: workshop summary. 
Howard-Flanders, P. (Yale Univ., New Haven, CT). pp 
577-583 of Cellular responses to DNA damage. Friedberg, 
E.C.; Bridges, B.A. (eds.). New York, NY; Alan R. Liss, 
Inc. (1983). (CONF-830440—). TI84009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

Recombinational repair may or may not be synonymous 
with postreplication repair. Considerable progress has been made in 
the study of the relevant enzymes, particularly those from bacteria. 
In this workshop we focus on the recombination enzyme RecA 
protein. What structural changes take place in the protein and in 
DNA during repair? How does homologous pairing take place? 
How is ATP hydrolysis coupled to the stand exchange reaction and 
the formation of heteroduplx DNA? Turning to another enzyme 
needed for certain kinds of bacterial recombination, we will ask 
whether the purified recB protein and recC protein complement 
each other and are sufficient for exonuclease V activity? In higher 
cells, we would like to know whether sister exchanges, which 
occur in bacteria after uv irradiation, are also seen in animal cells? 
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41501 Mutational hotspots: workshop summary. Glick- 
man, B.W. (National Inst. of Environmental Health Scienc- 
es, Research Triangle Park, NC). pp 585-589 of Cellular re- 
sponses to DNA damage. Friedberg, E.C.; Bridges, B.A. 
oo New York, NY; Alan R. Liss, Inc. (1983). (CONF- 
30440—). T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

Rapid improvements in molecular technology are opening 
new doors in the study of mutational mechanisms. A number of 
laboratories are in the process of developing genetic systems and 
shuttle vectors for the study of mutational specificity in mammalian 
systems. In this workshop, such systems presently under develop- 
ment are discussed. 


41502 DNA-mediated gene transfer of a human DNA 
repair gene(s) into DNA repair deficient Chinese hamster 
ovary cells. Rubin, J.S.; Joyner, A.L.; Bernstein, A.; Whit- 
‘more, G.F. (Univ. of Toronto, Ontario; Ontario Cancer 
Inst., Toronto). pp 615-624 of Cellular responses to DNA 
damage. Friedberg, E.C.; Bridges, B.A. (eds.). New York, 
NY; Alan R. Liss, "Inc. (1983). (CONF-830440—). 
T1I84009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

Chinese hamster ovary ce lines deficient in the initial inci- 
sion step of DNA repair have been used as recipients for DNA 
transfer. Using high molecular weight human HeLa DNA, a 
number of DNA repair proficient transformants have been generat- 
ed. Analysis of cellular DNA from independent transformants dem- 
onstrates a common set of human specific restriction fragments, 
thus allowing for the initial molecular characterization of a human 
DNA repair gene. 12 references, 4 figures. 


41503 Hypersensitivity to DNA-damaging agents in pri- 
mary degenerations of excitable tissue. Robbins, J.H. (Na- 
tional Institutes of Health, Bethesda, MD). pp 671-700 of 
Cellular responses to DNA damage. Friedberg, E.C.; 
Bridges, B.A. (eds.). New York, NY; Alan R. Liss, Inc. 
(1983). (CONF-830440—). TI84009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

Defects in DNA-repair mechanisms render xeroderma pig- 
mentosum cells hypersensitive to killing by the uv-type of DNA- 
damaging agent. Some xeroderma pigmentosum patients develop a 
primary neuronal degeneration, and cell lines from patients with the 
earliest onset of neurodegeneration are the most sensitive to killing 
by uv radiation. These findings led to the neuronal DNA integrity 
theory which holds that when the integrity of neuronal DNA is de- 
stroyed by the accumulation of unrepaired DNA damaged sponta- 
neously or by endogenous metabolites, the neurons will undergo a 
primary degeneration. Cells from patients with Cockayne syn- 
drome, a demyelinating disorder with a primary retinal degenera- 
tion, are also hypersensitive to the uv-type of DNA-damaging 
agent. Cells from patients with the primary neuronal degeneration 
of ataxia telangiectasia are hypersensitive to the x-ray-type of 
DNA-damaging agent. Cells from other patients with primary de- 
generation of excitable tissue also have hypersensitivity to the x- 
ray-type of DNA-damaging agent. These disorders include (1) pri- 
mary neuronal degenerations which are either genetic (e.g., Hun- 
tington disease, familial dysautonomia, Friedreich ataxia) or sporad- 
ic (e.g., Alzheimer disease, Parkinson disease), (2) primary muscle 
degenerations (e.g., Duchenne muscular dystrophy), and (3) a pri- 
mary retinal degeneration (Usher syndrome). Death of excitable 
tissue in vivo in these radiosensitive diseases may result from unre- 
paired DNA. This hypersensitivity provides the basis for develop- 
ing suitable presymptomatic and prenatal tests for these diseases, for 
elucidating their pathogenesis, and for developing future therapies. 
119 references, 3 figures, 3 tables. 


41504 Nervous system disease associated with dominant 
cellular radiosensitivity. Kidson, C.; Chen, P.; Imray, F.P.; 
Gipps, E. (Queensland Inst. of Medical Research, Brisbane, 
Australia). pp 721-729 of Cellular responses to DNA 
damage. Friedberg, E.C.; Bridges, B.A. (eds.). New York, 
NY; Alan R. Liss, Inc. (1983). (CONF-830440—). 
1184009511 
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From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

Ionizing radiation sensitivity has been demonstrated in the 
following neurological diseases: sporadic and familial Alzheimer’s 
disease, familial non-specific dementia, amyotrophic lateral sclerosis 
and Parkinsonism dementia of Guam, Huntington's disease, multiple 
sclerosis. Family studies in many cases give data consistent with 
dominant genetics, as does cell fusion analysis in the one disease so 
studied. In no case was there an absolute association between radio- 
sensitivity and a given neurological disease. It is proposed that the 
underlying mutations are in genes controlling facets of nervous or 
immune system differentiation and development. 15 references, 2 
tables. 


41505 Radiation oncogenesis in cell culture. Borek, C. 
(Columbia Univ., New York, NY). Advances in Cancer Re- 
search; 37: 159-232(1982). Contract AC02-78EV04733. 

This review article examines the oncogenic effects of radi- 
ation with emphasis on ionizing radiations. Cell transformation in 
vitro is examined with respect to culture systems currently used in 
these studies, initiation and phenotypic expression of transformation 
and criteria for transformation. The section of radiation oncogenesis 
in vitro includes ionizing and nonionizing radiation studies and co- 
carcinogens and modulators of radiogenic transformations. 
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41506 Cryobiology of isolated protoplasts. Steponkus, 
P.L.; Dowgert, M.F.; Evans, R.Y.; Gordon-Kamm, W. 
(Cornell Univ., Ithaca, NY). pp 459-474 of Plant cold hardi- 
ness and freezing stress. New York, NY; Academic Press, 
Inc. (1982). Contract AC02-81ER10917. 

During a freeze-thaw cycle, isolated protoplasts are subject- 
ed to a spectrum of thermal, mechanical, and chemical perturba- 
tions. Disruption of the plasma membrane is a primary conse- 
quence, but the specific form of injury depends on the freeze-thaw 
protocol and the hardiness of the tissue from which the protoplasts 
were isolated. In protoplasts isolated from non-acclimated tissues 
and cooled at fast cooling rates (>5°C/min) to low temperatures 
(>-10°C), intracellular ice formation is the result of a temperature 
dependent nucleation event - possibly due to a thermally induced 
breakdown of the plasma membrane. Cold acclimation decreases 
the temperature of nucleation. When cooled at slow rates (<3°C/ 
min) to temperatures near the LTso (-2 to -5°C), injury is the result 
of incompletely reversible surface area contraction incurred by the 
plasma membrane which results in expansion-induced lysis during 
warming. Cold acclimation increases the tolerance of the plasma 
membrane to the mechanical perturbation incurred during contrac- 
tion and expansion. In protoplasts isolated from acclimated tissues, 
the predominant form of injury at the LTso (-25°C) is the complete 
loss of osmotic responsiveness following cooling. 
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REFER ALSO TO CITATION(S) 39395, 39567, 39569, 39572, 40375, 41165, 
41166, 41168, 41202, 41263, 41264, 41266, 41291, 41294, 41394, 41411, 41413, 
41416, 41417, 41467, 41470 


41507 (AD-A—139650/6) Inhibition of xenobiotic-de- 
grading hydrolases by organophosphinates. Annual progress 
report No. 1 Jul 82-1 Jul 83. Brown, T.M.; Zimmerman, 
J.K.; Bryson, P.K.; Grothusen, J.R. (Clemson Univ., SC 
(USA). Dept. of Entomology, Fisheries and Wildlife). Jul 
1983. 40p. NTIS, PC A03/MF AOl1. 

Organophosphinate pretreatment agents for chemical war- 
fare defense inhibited carboxylester hydrolase from porcine liver 
and from rabbit liver. Recovery of rabbit liver monomeric carboxy- 
lester hydrolase to at least 30% of its initial activity was observed 
48 hr. after inhibition by certain 4-nitrophenyl 
alkyl(phenyl)phosphinates and analogues. When ranked according 
to the initial rates at which their phosphinylated enzymes recov- 
ered, they were methyl(phenyl)>methyl(2-thienyl) >methyl(2- 
furyl) >ethyl(phenyl) > di-2-thienyl>diphenyl. Recovery was less 
than 20% in 96 hr. following inhibition by methyl(naphthyl),di-2- 





furyl, isopropyl(phenyl), dichloromethyl(phenyl), and bis chloro- 
methyl substituted analogues. High performance liquid chromatog- 
raphy on silica using 10% to 20% 2-propanol in hexane as mobile 
phase resulted in satisfactory chromatograms for all except the 
most polar phosphinates. This method was useful in determining 
purity and decomposition of the compounds. Arylester hydrolase 
was purified 30-fold from rabbit serum by a sequence of polyethyl- 
ene glycol fractionation, ion exchange chromatography, ammonium 
sulfate fractionation, molecular exclusion chromatography and 
pseudo-affinity chromatography. The partially purified enzyme was 
activated by 2.5 mM divalent calcium. 


41508 (AD-P—003059/3) Endangered species legislation. 
Pulliam, J.J. III. (Fish and Wildlife Service, Jackson, MS 
(USA)). Oct 1983. 7p. NTIS, PC A02/MF AO0O1. 

This article is from ‘Report of Fresh Water Mussels Work- 
shop Held at St. Louis, Missouri on 26-27 October 1982,’ AD- 
A139620, p35-41. 

This presentation talks about endangered species legislation. 
Because of habitat changes such as dams, agriculture, logging, and 
pollution in the rivers of the United States, many species of fresh 
water mussels have become extinct or are threatened with extinc- 
tion. These factors bring the Endangered Species Act and fresh 
water mussels together. Presently there are 25 species of mussels 
listed as endangered under the Act. There are an additional 48 
mussel species in the Southeast alone that are being considered as 
candidates for listing. Eleven of these are thought to be already ex- 
tinct. 


41509 (CONF-8208184—, pp 3-9) Rising atmospheric 
CO, and crop productivity. Wittmer, S.H. (Michigan State 
Univ., East Lansing). 11 Aug 1982. NTIS, PC A02/MF 
A01. Order Number T184900937. 

From Symposium on impact of world atmospheric modifica- 
tion on plant growth and productivity; Ames, IA, USA (11 Aug 
1982). 

, Biologists and horticulturists view the rising level of atmos- 
pheric CO: as not all bad. The current level of CO: is suboptimal 
for photosynthesis and resultant primary productivity, biomass ac- 
cumulation, and crop yields. This paper presents a discussion of the 
effects of rising atmospheric CO2 on crop productivity. 84 refer- 
ences, 4 tables. (ACR) 


41510 (CONF-8208184—, pp 10-11) Air pollution and 
horticulture: an overview. MacLean, D.C. (Cornell Univ., 
Ithaca, NY). 11 Aug 1982. NTIS, PC A02/MF AO1. Order 
Number T184900937. 

From Symposium on impact of world atmospheric modifica- 
tion on plant growth and productivity; Ames, IA, USA (11 Aug 
1982). 

Current interest in air pollution effects on vegetation is de- 
rived from economic, aesthetic and ecologic concerns. This over- 
view discusses some general concepts with respect to pollutant-in- 
duced effects on plants, and an approach to assessing these effects. 
8 references, 2 figures. (ACR) 


41511 (CONF-8208184—, pp 11-16) Mode of action of 
air pollutants in injuring horticultural plants. Tibbitts, T.W.; 
Kobriger, J.M. (Univ. of Wisconsin, Madison). 11 Aug 
1982. NTIS, PC A02/MF AOl1. Order Number T184900937. 

From Symposium on impact of world atmospheric modifica- 
tion on plant growth and productivity; Ames, IA, USA (11 Aug 
1982). 

. The mode of action of SO., Os, PAN, HF, and NO: on 
plants is discussed. The effects are traced from initial uptake, 
through the major metabolic reactions within the plant, to cell 
injury and economic loss. 25 references, 7 figures. (ACR) 


41512 (CONF-8208184—, pp 16-20) Remedial measures 
to reduce air pollution losses in horticulture. Kender, W.J.; 
Forsline, P.L. (New York State Agricultural Experiment 
Station, Geneva). 11 Aug 1982. NTIS, PC A02/MF AO1. 
Order Number T184900937. 

From Symposium on impact of world atmospheric modifica- 
tion on plant growth and productivity; Ames, IA, USA (11 Aug 
1982). 
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Attempts have been made to control or to ameliorate the 
damage caused by gaseous air pollutants, but only a few instances 
can be cited where specific recommendations are made to produc- 
ers of horticultural crops. Little is known concerning the mode of 
action of pollutants at the subcellular and cellular level. Studies 
must be done to clarify these processes so that more educated ap- 
proaches can be devised to develop measures to reduce air pollu- 
tion effects on plants. Until that time we should attempt to consoli- 
date our present knowledge to provide effective solutions to these 
problems. An integrated approach to horticultural crop manage- 
ment using all available resources is essential to counteract the im- 
pacts of air pollution in areas of high pollutant stress. Such a 
system should involve measurement of climatic variability, monitor- 
ing air quality and pollutant dose, prediction of pollutant episodes, 
site selection, use of resistant cultivars, protectants, and various cul- 
tural practices. Cooperative research and extension programs 
among federal and state agencies, university scientists, and industry 
is needed to accelerate technical advances. 78 references, 3 tables. 


41513 (AEA-RL—67) WHO/IAEA joint research pro- 
cardiovascular diseases. 


(Austria). Laboratories; World Health Or, 
(Switzerland)). Mar 1980. 26p. NTIS wes Sales “Cul. Fo 
A03/MF AO1. Order Number DE84702667. 

After several years of support by WHO and IAEA for the 
joint research programme on trace elements in cardiovascular dis- 
eases, a consultants’ meeting was held (1) to examine the present 
status of the programme with a view to advising on actions neces- 
sary for its completion, and (2) to advise on the form, content and 
timing of a final report. The meeting was attended by the invited 
experts and other persons. The main work of this research pro- 
gramme is divided, as before, between two projects, (1) on Cd, Cr, 
Cu, Se, Zn and other elements in relation to ischaemic heart dis- 
ease, and (2) on Cd, Se and Zn in relation to arterial hypertension. 


41514 (IAEA- ng ga pp 65-75) Mutation stud- 
grain legumes. 


ies and mutation breeding in Sharma, B.; 
Kharkwal, M.C. (Indian Agricultural Research Inst., New 
Delhi. Div. of Genetics). Dec 1983. NTIS (US Sales Only), 
PC All1/MF AOl. Order Number TI84780539. (CONF- 
8210262—). 

From 3. research co-ordination meeting on the use of in- 
duced mutations for improvement of grain legume production in 
South East Asia; Seoul, Korea (4 Oct 1982). 

Mutation induction experiments with pea and lentil use 
ethyl-methane sulphonate (EMS) and N-nitrosoethyl urea (NEH). It 
was observed that extended washing after the mutagen treatment 
improves germination, fertility and survival, but decreases mutation 
rate. From previous mutation induction experiments, 5 promising 
mutants of lentil are under field evaluation. In cowpea, three 
mutant strains, developed from an induced mutator system, were al- 
ready successfully tested under All-India Co-ordinated Trials. Sev- 
eral chickpea mutant lines have shown yields superior to the check 
variety. 


41515 (IAEA-TECDOC—299, pp 77-85) Effects of 
chemical mutagens on four species of grain legumes. Shaikh, 
M.A.Q.; Khanum, S.; Begum, S.; Ahmed, Z.U.; Majid, 
M.A.; Zaman, KMS. itute of Nuclear iculture, 
Mymensingh (Bangladesh)). Dec 1983. NTIS (US Sales 
Only), PC All1/MF AOl. Order Number 1184780539. 
(CONF-8210262—). 

From 3. research co-ordination meeting on the use of in- 
duced mutations for improvement of grain legume production in 
South East Asia; Seoul, Korea (4 Oct 1982). 

The grain legumes cultivated in Bangladesh have narrow ge- 
netic bases. A mutation breeding programme was therefore initiated 
using NaN; and EMS. Optimum working dose ranges of these 
chemical mutagens for four grain legumes were determined and 
their biological effects on the M; generation are reported here. 
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41516 (PB—84-181304) Control technology assessment 
for coal ) sng and liquefaction processes: Report of site 
visit on Apeton, Pennsylvania. (Enviro Control, Inc., Rock- 
ville, MD (USA)). Mar 1980. 23p. NTIS, PC A02/MF AOl. 

A survey was conducted at the Synthane Pilot Facility (SIC- 
516i) in Bruceton, Pensylvania on April 5, 1979. The operation of 
the facility was discontinued in 1978; however, it was included in 
the study of control technology because certain aspects of the proc- 
ess were important to development of coal gasification technology 
and because of relevant process modifications. The facility had 
maintained a high pressure, deep injection, fluidized bed gasification 
process designed to convert caking, bituminous and subbituminous 
coals and lignite to pipeline quality substitute natural gas. Major 
hazards of the process were carbon-monoxide (630080) and hydro- 
gen-sulfide (7783064). Nickel-carbonyl (13463393) formation in the 
methanation unit was also a hazard. A safety supervisor was re- 
sponsible for the work environment. Safety policies and standards 
were set by a safety committee. Inspections and accident reporting 
and investigations were stressed. A full time nurse and a part time 
doctor were available. Preemployment, annual, and termination 
physical examinations were given to all employees. The author con- 
cludes that because the facility was not in operation, a thorough as- 
sessment was not possible. They recommend surge tankage increase 
to prevent process upsets, installation of remote control shutoff 
valves, and completion of design work to reduce material sifting 
through baghouse bags. 


41517 (PB—84-183193) Control technology assessment 
for coal gasification and liquefaction processes, Solvent Re- 
fined Coal Pilot Plant, Wilsonville, Alabama, November 1979. 
Final report. Telesca, D.R. (Dynamac Corp., Rockville, 
MD (USA). Enviro Control Div.). Feb 1982. 50p. NTIS, 
PC A03/MF AOl1. 

A control technology survey was conducted at the Solvent 
Refined Coal Pilot Facility (SIC-5161) at Wilsonville, Alabama on 
October 10 and 11 and November 12 and 13, 1979. The purpose of 
the initial visit was to discuss instrumentation, operation, and main- 
tenance of the facility. An assessment was conducted at the second 
visit. Hazards inherent at the facility included dust, noise, and spon- 
taneous combustion, as well as carbon-monoxide (630080) and hy- 
drogen-sulfide (7783064) exposures. The hazards of greatest con- 
cern were inhalation and dermal contact with polynuclear aromat- 
ics, aromatic amines, benzene (71432), toluene (108883), and xylene 
(1330207). Monitors were provided in areas of potential hydrogen- 
sulfide exposure. Respirators were used in any areas of exposure to 
carbon-monoxide or hydrogen-sulfide. Clean clothes, protective 
creams, and hand cleaners were provided to employees exposed to 
coal derived liquids. Annual physical examinations were given. A 
quarterly examination for skin abnormalities was also provided. The 
presence of aromatics and polynuclear aromatics was well below 
detectable limits. The author concludes that the inherent danger of 
exposure to polynuclear aromatics dictates the need for safety pre- 
cautions until there is more information available. 


41518 (PB—84-183300) Control technology assessment 
for coal gasification and liquefaction processes, Cresap Test 
Facility, Cresap, West Virginia, April 1979. Final report. 
Telesca, D.R. (Dynamac Corp., Rockville, MD (USA). 
oo” Control Div.). Mar 1982. 59p. NTIS, PC A04/MF 
AOl. 

A survey was conducted of control technologies at the 
Cresap Test Facility, Liquefied Coal Development Corporation 
(SIC-5161), in Cresap, West Virginia on April 16 to 19, 1979. The 
control of worker exposures to hazardous chemical and physical 
agents was assessed. In the coal preparation area, potential hazards 
were dust, noise, trace elements, and ionizing radiation. In the frac- 
tionation and hydrogenation section, hazards arose from polynu- 
clear aromatics, aromatic amines, and other solvents and hydrogen- 
sulfide (7783064) (H2S). In the carbonization section, there were the 
hazards mentioned in addition to trace elements and ionizing radi- 
ation. Mercaptans, noise, and H2S were hazards in the environmen- 
tal units. There was an established program for personal protective 
equipment. The tank and vessel entry permit procedures and respi- 
rator program were rated above average. The author recommends 
comprehensive industrial hygiene monitoring to establish baseline 
measurements and to characterize all suspected hazards. A stand- 
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ardized checklist of examinations and diagnostic tests is recom- 
mended for use by the company physician. 


41519 (PB—84-183649) Immunotoxicity of air pollutants. 
Graham, J.A.; Gardner, D.E. (Health Effects Research 
Lab., Research Triangle Park, NC (USA)). 1984. 48p. 
(EPA—600/D-84-096). NTIS, PC A03/MF AO1. 

Prepared in cooperation with Northrop Services, Inc., Re- 
search Triangle Park, NC. 

The most common ubiquitous air pollutants, as well as some 
point source (e.g. metals) air pollutants, decrease the function of 
pulmonary host defense mechanisms against infection. Most of this 
knowledge is based on animal studies and involves cellular antibac- 
terial defenses such as alveolar macrophages and mucociliary clear- 
ance. Information on viral infectivity is more sparse. Since there is 
no routine treatment for viral infections which have a relatively 
high rate of occurrence, this gap in knowledge is of concern. Given 
the major gaps in knowledge, resaonably accurate assessment of the 
immunotoxicity of air pollutants is not possible. When the limited 
data base is reviewed relative to ambient levels of the common pol- 
lutants, it appears that acute exposures to O3 and H2SO4 and 
chronic exposures to NO2 are the major exposures of concern for 
immunotoxic effects. It is critical to point out, however, that until 
information is available for chronic exposures to low levels of 
metals and for exposures to common organic vapors, the immuno- 
toxicity of air pollutants cannot be assessed adequately. 


41520 (PB—84-184068) Control technology assessment 
for coal gasification and liquefaction processes, Tennessee 
Valley Authority National Fertilizer Development Center, 
Coal Gasification and Gas Purification Unit (CGGPU) 
Muscle Shoals, Alabama, 1981. Final report. Telesca, D.R. 
(Dynamac Corp., Rockville, MD (USA). Enviro Control 
Div.). Apr 1982. 47p. NTIS, PC A03/MF AO1. 

A control technology assessment was conducted at the Ten- 
nessee Valley Authority, National Fertilizer Development Center 
(SIC-3312), Muscle Shoals, Alabama in September 1981. The pur- 
pose of the visit was to study control technologies for preventing 
exposures to hazardous agents in coal conversion facilities. An in- 
dustrial hygiene program was developed that was to be implement- 
ed when the facility achieved a steady state of operation. The pro- 
gram consisted of continuous area monitoring, compliance surveil- 
lance, and research monitoring. Continuous monitoring for hydro- 
gen-sulfide (7783064), carbon-monoxide (630080), and combustible 
gases was conducted. The author concludes that existing work 
practices and protective clothing requirements should provide ade- 
quate protection against dermal contact with polynuclear aromatics. 
Barrier creams may also be effective. Escape type respirators are 
recommended and air purifying respirators may be used under cer- 
tain conditions. Fresh air supplied equipment should be used with 
hydrogen-sulfide and carbon-monoxide. 


41521 (PB—84-184571) Control technology assessment 
for coal gasification and liquefaction processes, Exxon Coal 
Liquefaction Pilot Plant (ECLP), Baytown, Texas, 1981. 
Final report. Telesca, D.R. (Dynamac Corp., Rockville, 
MD (USA). Enviro Control Div.). Apr 1982. 49p. NTIS, 
PC A03/MF AOl1. 

A control technology survey was conducted at Exxon Coal 
Liquefaction Pilot Facility (SIC-5161), Baytown, Texas in Septem- 
ber, 1981, to assess methods used to prevent worker exposure to 
hazardous agents in coal conversion facilities. Distinguishing fea- 
tures of the Exxon process were the use of a hydrogen donor sol- 
vent in the liquefaction reactor, catalytic hydrogenation of solids 
free spent solvent, and the use of vacuum distillation for the separa- 
tion of solids and liquids. Potential hazards included exposures to 
polynuclear aromatics, fire, noise, coal dust, phenols, aromatic 
amines, ammonia (7664417), hydrogen-sulfide (7783064), and hydro- 
carbon vapors. Housekeeping techniques were used to reduce con- 
tact with coal-tars. Tools were cleaned daily. Pressure safety relief 
valves were inspected regularly. An automatic corrosion monitor- 
ing system was used. Entry into the process area was regulated and 
required protective equipment. A comprehensive program was in 
effect for area sampling and personal monitoring. Personal hygiene 
and employee education and training were stressed. A medical sur- 
veillance program included physical and skin examination, medical 





history, and clinical tests. The author concludes that the work prac- 
tices and engineering controls observed have made the facility a 
clean and safe place to work and should be considered for incorpo- 
ration into the design of future commercial operations. 


41522 (PB—84-187426) National Toxicology Program 


. (National Toxicology Program, 
Triangle Park, NC (USA)). 1984. 389p. NTIS, PC A17/MF 
AOl1. 

See also PB82-180761. 

The charter of the National Toxicology Program (NTP) re- 
quires that the Annual Plan include a review of current Depart- 
ment of Health and Human Services (DHHS) research as it relates 
to toxicology. This is the sixth review of DHHS research related to 
toxicology, and includes for the fourth time a review of toxicology- 
related research of the Department of Energy (DOE) and the Envi- 
ronmental Protection Agency (EPA). 


41523 (PB—84-187681) Polychlorinated biphenyls in the 
workplace: Special course. (National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA)). Aug 1980. 365p. 
NTIS, PC A16/MF AOI. 

A manual to accompany a course entitled ‘Polychlorinated 
Biphenyls (PCBs) in the Workplace’ given by NIOSH in associa- 
tion with the General Services Administration (GSA), Washington, 
D.C., in August 1980 is presented. Course topics include: general 
background on PCBs; general requirements for compliance with 
federal laws governing PCB use; PCB filled transformers; sonPCB 
transformers; PCB filled capacitors; underground mining machinery 
using PCB fluids; PCB use in electromagnets; PCB containing heat 
transfer fluids; PCB containing hydraulic fluids; and PCB contami- 
nation of waste oils. EPA regulations governing each category of 
use, emergency spill response, and recommendations are given. A 
transcript of a question and answer session in which the final EPA 
rules on PCB manufacture, processing, commercial distribution, and 
restrictions on use were discussed, is included. The criteria docu- 
ment for developing the NIOSH standard for PCB exposure is 
given. Sampling procedures and analytical methods for the determi- 
nation of PCB concentrations are also presented. General instruc- 
tions for preparing a Materials Safety Data Sheet are discussed. 


41524 (PB—84-191584) Residential wood and coal com- 
bustion. Task 3. Health effects literature search. Final report. 
Burton, B.; Senzel, A. (Green (Del) Associates, Inc., Salem, 
OR (USA). Environmental Technology Div.). Feb 1984. 
88p. NTIS, PC A05/MF AO0O1. 

See also PB84-191576. 

This report is a compilation of titles and abstracts which is 
the result of a literature search for information on adverse health 
effects due to air emissions (indoor or outdoor) from the residential 
combustion of coal and wood. Abstracts are presented alphabetical- 
ly according to the first author’s surname. This search included the 
files of the Combustion Research Branch, Industrial Environmental 
Research Laboratory, Office of Research and Development, U.S. 
Environmental Protection Agency, Research Triangle Park, N.C.; 
and Environmental Technology Division, Del Green Associates, 
Inc., Woodburn, Oregon, which has recently completed a residen- 
tial wood combustion study for U.S. EPA Region X and the State 
of Oregon. In addition, an on-line computer literature search was 
performed, covering the following data bases: Biological Abstracts 
(BIOSIS, 1976+), National Technical Information Service (NTIS), 
and Excerpta Medica (1976+). 


41525 (PNL—S5000-Pt.1, pp 3-12) Synfuels biostudies. 
Mahlum, D.D. Feb 1984. NTIS, PC A07/MF AO1. Order 
Number DE84007437. 

In Pacific Northwest Laboratory annual report for 1983 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

Additional coal-derived liquids from several processes have 
been evaluated using the Chinese hamster ovary (CHO), Syrian 
hamster embryo (SHE), and initiation-promotion (I/P) systems. The 
data indicate that there may be substantial differences in biological 
activity among the processes evaluated. The results also indicate 
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that liquids boiling above 800°F from all processes are more active 
than those boiling at <800°F; liquids boiling below 700°F have 
minimal activity. The neutral polyaromatic hydrocarbon fraction 
from the SRC-II 750 to 800°F distillate is the most active initiator 
of skin tumorigenesis, a finding similar to that obtained with chemi- 
cal fractions prepared with SRC-II 800 to 850 and >850°F distil- 
lates. Inhalation studies in which rats and mice were exposed to 
aerosols of SRC-II heavy distillate for 1, 4 or 12 weeks are continu- 
ing. These studies are showing changes in survival, hematology, 
and tumor incidence in animals exposed to the highest aerosol con- 
centration for 4 or 12 weeks. Neurotoxicity studies showed that 
oral administration of SRC-1 wash solvent induced taste-aversion 
learning at doses between 20 and 40 mg/kg body weight. Larger 
doses of wash solvent facilitated shock-avoidance performance 
while inhibiting the learning and memory of an adversive event. 9 
figures, 4 tables. 


41526 (PNL—5000-Pt.1, pp 55-57) Mutagenicity of syn- 
fuel materials. Pelroy, R.A. Feb 1984. NTIS, PC A07/MF 
A01. Order Number DE84007437. 

In Pacific Northwest Laboratory annual report for 1983 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

Salmonella typhimurium TA-98 was used to determine the 
effect of complex coal liquids on the mutagenicity of 6-aminochry- 
sene and benzo[a]pyrene. The potency of the amino-PAH was 
markedly increased in the presence of the SRC-II 800 to 850°F and 
800+°F distillate cuts. On the other hand, the potency of 
benzo[a]pyrene decreased sharply under the same conditions. Evi- 
dently, the chemically complex liquids are capable of exerting op- 
posite effects on mutagenicity in these two types of compounds. 3 
figures. 


41527 (PNL—S5000-Pt.1, pp 67-70) Synfuels teratology. 
Hackett, P.L. Feb 1984. NTIS, PC A0O7/MF AOl1. Order 
Number DE84007437. 

In Pacific Northwest Laboratory annual report for 1983 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

This project was initiated to determine and quantify the de- 
velopmental toxicity of materials associated with solvent-refined 
coal (SRC) processes. Previously reported studies demonstrated 
that some SRC materials were embryotoxic and teratogenic when 
administered to rats from 12 through 16 days of gestation (dg). The 
most commonly observed, dose-related, fetal morphologic lesion 
was small lung (as determined by fetal lung weight), which was 
often accompanied by cleft palate, diaphragmatic hernia, or syndac- 
tyly/ectrodactyly. Recent results indicate that the incidence of 
small lung is highest when exposure to crude material (boiling 
range, 300 to >850°F) occurs on 12 or 13 dg. No adverse fetal ef- 
fects have been observed following administration of material boil- 
ing below 700°F. 2 figures, 5 tables. 


41528 (PNL—5000-Pt.1, pp 71-74) Perinatal effects of 
synfuels. Springer, D.L. Feb 1984. NTIS, PC A07/MF AO1. 
Order Number DE84007437. 

In Pacific Northwest Laboratory annual report for 1983 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

Studies were conducted to determine the mortality rate and 
the cause of death for offspring treated in utero with a high-boiling 
coal liquid (300 to 850°+F). Pregnant rats were gavaged with 0.74 
g/kg body weight/day from 12 to 14 days of gestation (dg); 54% 
of their pups died within 3 days after birth. Of those dying, 8% had 
clift palate, 30% had small lungs, and 31% had both of these mal- 
formations; the cause of death for the other 31% was not identified. 
Lung weights (expressed as percent of body weight) were also de- 
creased in treated pups through 3 days of age, but returned to con- 
trol levels by 7 days of age. The dose administered resulted in mod- 
erate toxicity to the dams. Rats were treated during pregnancy, and 
mixed-function oxidase (MFO) enzyme activities were determined 
in liver preparations from 10-wk-old offspring to determine if pre- 
natal treatment influenced the ability of the animal to metabolize 
xenobiotics. Permanent changes in the activity of aryl hydrocarbon 
hydroxylase (AHH) were not observed. An additional group of 
rats, which were exposed in utero, were examined for evidence of 
hepatic tumor development by staining tissues for foci of gamma 
glutamyl transpeptidase (GGT) activity. Few, if any, of the liver 
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tissues of animals exposed to coal liquids were positive for GGT 
foci. 3 figures, 2 tables. 


41529 (PNL—5000-Pt.1, pp 75-76) Health effects of syn- 
thetic fuels. Renne, R.A. Feb 1984. NTIS, PC A07/MF 
A01. Order Number DE84007437. 

In Pacific Northwest Laboratory annual report for 1983 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

The purpose of this project is to study the potential human 
health hazards associated with synthetic fossil-fuel technologies. 
Studies in progress are investigating the carcinogenic potential of 
cutaneous exposure to various boiling-point distillates and chemical- 
class fractions of materials and products from the solvent-refined 
coal technology. 2 figures. 


41530 (PNL—5000-Pt.1, pp 77-78) Tissue dose in fossil- 
fuel exposure. Schirmer, R.E. Feb 1984. NTIS, PC A07/MF 
A01. Order Number DE84007437. 

In Pacific Northwest Laboratory annual report for 1983 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

The half-time for plasma clearance of benzo[a]pyrene (BaP) 
in the Sprague-Dawley rat is approximately 10 min-as estimated 
from blood levels following intravenous administration. Blood 
levels of BaP and its polar metabolites rose several hours after per- 
cutaneous or intravenous dosing, suggesting that biliary cycling is 
important. By both routes of administration, the plasma concentra- 
tion of polar metabolites was greater than the concentration of un- 
changed BaP at all times. Another observation in the experiments 
was that 6-aminochrysene was absorbed much more slowly through 
the skin than BaP. 2 tables. 


41531 (PNL—5000-Pt.1, pp 89-92) Méetal-membrane 
interactions. Schneider, R.P. Feb 1984. NTIS, PC A07/MF 
A01. Order Number DE84007437. 

In Pacific Northwest Laboratory annual report for 1983 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

Using different model systems in Neurospora crassa, two 
studies within this project examine the role of membranes in regula- 
tion of metabolism and entry of metals into cells. We studied the 
regulation of an aspartyl protease secreted by Neurospora and 
found that the enzyme is controlled in a different manner from that 
of previously investigated proteases. The amount and cellular loca- 
tion of this enzyme varies for each of the three states of derepres- 
sion under which it is synthesized. Data from zinc-uptake studies 
suggested that zinc is recognized by the uptake system as zinc cit- 
rate but that the citrate does not enter the cell with the zinc. After 
exposure of cells which have a high zinc-uptake rate because they 
had been deprived of zinc to 20-mM< zinc, the cells lose the ability 
to transport the metal with a half-time of 12 min. If the cells are 
transferred to zinc-free medium, the rate of loss of the uptake 
system is slowed fivefold (half-time of 1 h). These experiments indi- 
cate the Neurospora has a sensitive control system for regulating 
accumulation of zinc. 4 figures. 


41532 (UCRL—90724) Chromosomal alterations as mark- 
ers of exposure and effect. Carrano, A.V. (Lawrence Liver- 
more National Lab., CA (USA)). 30 Jul 1984. Contract W- 
7405-ENG-48. 20p. (CONF-840772—1). NTIS, PC A02/ 
MF A011; GPO Dep. Order Number DE84015633. 

From Conference on medical screening and biological moni- 
toring for the effects of exposure in the workplace; Cincinnati, OH, 
USA (10 Jul 1984). 

The principles involved in the formation of chromosomal ab- 
errations and sister chromatid exchanges are reviewed and their use 
as biological indicators of mutations or other induced cytogenetic 
damage discussed. The discussion centers on the use of human cells, 
specifically lymphocytes, in bioassays of mutagens and carcinogens. 
28 references, 2 figures. (ACR) 


41533 (UCRL—90941) Mutagens in cooked foods: isola- 
tion, metabolism and genetic toxicity. Felton, J.S.; Bjeldanes, 
L.F.; Rapoport, H.; Hatch, F.T. (Lawrence Livermore Na- 
tional Lab., CA (USA); California Univ., Berkeley (USA)). 
11 Jun 1984. Contract W-7405-ENG-48. Tp. (CONF- 
8406168—1). NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE84013720. 


From 5. California conference on product toxicity; Millbrae, 
CA, USA (4 Jun 1984). 

Recently developed in our laboratories is an efficient extrac- 
tion procedure incorporating XAD resin adsorption which yields 
from grilled ground beef cooked at 200 degrees C for 6 min per 
side an extract containing 230 Salmonella TA1538 rev. per g fresh 
weight of original ground beef. At higher temperatures (300 de- 
grees C) and longer cooking times (10 min per side) up to 1500 rev 
per g fresh weight of meat can be recovered. These mutagenic 
components are specific for frameshift-sensitive Salmonella strains 
and have an absolute requirement for metabolic activation. Human 
liver microsomes and beta-naphthoflavone-induced rodent intestinal 
S9 were also active metabolizing fractions. Further purification of 
the extract by acidic and basic liquid/liquid extractions and a series 
of high performance liquid chromatography separations (both re- 
verse- and normal-phase) resulted in the identification of at least 8 
and possibly 10 distinct mutagenic aromatic amines. These potent 
mutagens are present in the original uncooked meat at 0.1 to 10 
parts per billion. Two potent thermally-produced bacterial muta- 
gens, Trp-P-2 (a pyrolysis product generated by high temperature 
cooking of sardines) and IQ (a minor component of pan fried ham- 
burger but a major component of beef extract) were examined in 

cells. In excision repair-deficient CHO cells, Trp-P-2 
exposure caused cytotoxicity, mutagenicity (thioguanine and azaa- 
denine resistances), sister chromatid exchange, and chromosomal 
aberrations at concentrations more than 30-fold lower than those 
for IQ. In normal repair-proficient CHO cells Trp-P-2 was one-half 
as active and IQ was inactive. Relative to Trp-P-2, IQ is much 
more potent in the Salmonella bacterial system than in mammalian 
CHO cells. 14 references, 1 table. 


41534 Impact of ozone on soybean yield. Kress, L.W.; 
Miller, J.E. (Argonne National Lab., IL). Journal of Envi- 
ronmental Quality; 12: No. 2, 276-280(Apr-Jun 1983). 

Field-grown soybeans [Glycine max (L.) Merr., cv. Corsoyl 
were exposed to Os; for 7 h daily (0900-1600 CST) for 56 d in open- 
top chambers. The air in the chambers was either charcoal-filtered 
or non-filtered, with various constant amounts of O3; added. The 
randomized block design incorporated four replicates of six treat- 
ments: no chamber (0.042 ppm Os seasonal 7-h average); chamber 
with charcoal-filtered air (0.022 ppm Os); and chambers with non- 
filtered air plus added Os to provide concentrations of 0.042, 0.064, 
0.089, and 0.115 ppm. A linear reduction in seed weight per plant 
with increasing ozone dose (b (slope) = -87.18) was significant (P 
= 0.01), and yields were reduced 5, 23, 39, and 52% for the 0.042, 
0.064, 0.089, and 0.115 ppm Os treatments, respectively, compared 
with the 0.022 ppm treatment. Significant (P = 0.01) linear reduc- 
tions were also noted for filled pods per plant (b = 184.4), seeds 
per filled pod (b = -0.9955), weight per seed (b = -0.3794), and 
percent oil content (b = -12.33). Significant (P = 0.01) linear in- 
creases were noted for unfilled pods per plant (6 = 58.11) and per- 
cent protein content (b = 20.58). A comparison of the open plots 
with the nonfiltered air chamber plots provided with the same con- 
centration of Os; revealed no significant chamber effects. 


41535 Enzymology and regulation of the adaptive re- 
sponse to alkylating agents. Lindahl, T.; Sedgwick, B.; 
Demple, B.; Karran, P. (Mill Hill Laboratories, London, 
England). pp 241-253 of Cellular responses to DNA 


damage. Friedberg, E.C.; Bridges, B.A. (eds.). 
NY; Alan R. Liss, Inc. (1983). 
T1I84009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

Treatment of E. coli with non-lethal concentrations of meth- 
ylating agents causes a transient and coordinate induction of two 
DNA repair enzymes, 3-methyladenine-DNA glycosylase parallel 
and O®-methylguanine-DNA methyltransferase. The expression of 
these two enzymes is under positive control by the chromosomal 
gene ada*. This regulatory gene has been cloned into a multicopy 
plasmid, and its polypeptide product(s) identified by the maxicell 
technique. The cloned ada* gene does not encode either the DNA 
glycosylase or the methyltransferase, but codes for one or two reg- 
ulatory polypeptides. Current information on the adaptive response 
is summarized in a model for this regulon. DNA repair enzymes 
similar to those expressed in the adaptive response are present in 


New York, 
(CONF-830440—). 





5535 / ERA-9/20 


mammalian cells, but they do not appear to be specifically induci- 
ble. The substrate specificities and modes of action of 3-methyla- 
denine-DNA glycosylase parallel and O*%-methylguanine-DNA 
methyltransferase are reviewed. A recent finding is that the homo- 
geneous methyltransferase prevents DNA interstrand cross-link for- 
mation by chloroethylnitrosoureas, apparently by repair of reactive 
O*-chloroethylguanine monoadducts. 43 references, 1 figure, 1 
table. 


41536 O®-alkylguanine transferase activity of rat liver 
chromatin. Renard, A.; Lemaitre, M.; Verly, W.G. (Univer- 
site de Liege, Belgium). pp 255-260 of Cellular responses to 
DNA damage. Friedberg, E.C.; Bridges, B.A. (eds.). New 
York, NY; Alan R. Liss, Inc. (1983). (CONF-830440—). 
T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 “bs = 

O®-methylguanine ( ) and O%-ethylguanine (O%-etG) 
disappear from liver DNA of rats treated with nitrosamines or ni- 
trosoureas. The proteins of rat liver have an activity that eliminates 
O*-meG and O*-etG from an alkylated DNA used as a probe. It is 
uncertain if the activity found in whole cell extracts is the one and 
only the one acting on nuclear DNA in the living cells. 10 refer- 
ences. 


41537 Genes involved in the repair of alkylated DNA in 
Escherichia coli K-12. Yamamoto, Y.; Kataoka, H.; Naka- 
beppu, Y.; Tsuzuki, T.; Sekiguchi, M. (Kyushu Univ., Fuku- 
oka, Japan). pp 271-278 of Cellular responses to DNA 
damage. Friedberg, E.C.; Bridges, B.A. (eds.). New York, 
NY; Alan R. Liss, "Inc. (1983). (CONF-830440—). 
T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

We have found two genes, alkA and alkB, which are in- 
volved in the repair of DNA lesions made by methyl methanesul- 
fonate in Escherichia coli K-12. Two types of recombinant plas- 
mids, pYY100 and pYN1, both of which can suppress alkA muta- 
tion were constructed, and it seems that the former plasmid carries 
the structure gene for 3-methyladenine DNA glycosylase I while 
the latter for 3-methyladenine DNA glycosylase II. A recombinant 
plasmid that suppresses alkB mutation was also constructed. 12 ref- 
erences, 4 figures. 


41538 Constitutive levels and resynthesis of O*-methyl- 
guanine acceptor activity in mammalian cells. Waldstein, 
E.A.; Cao, E.H.; Setlow, R.B. (Tel Aviv Univ., Israel; 
Brookhaven National Lab., Upton, NY). pp 279-283 of Cel- 
lular responses to DNA damage. Friedberg, E.C.; Bridges, 
B.A. (eds.). New York, NY; Alan R. Liss, Inc. (1983). 
(CONF-830440—). T184009511 

From UCLA symposia on molecular and cellular biology; 
Keystone, CO, USA (10 Apr 1983). 

We have identified types of cells in terms of their con- 
stitutive level of methyl accepting protein and of the resynthesis of 
the acceptor activity after treatment of cells with MNNG: (1) cells 
with an appreciable constitutive activity and resynthesizing ability, 
(2) cells with appreciable constitutive activity but very low re- 
synthesizing ability, and (3) cells with negligible acceptor activity. 5 
references, 2 figures, 1 table. 


41539 Health aspects of man-made vitreous fiber insula- 
tions. Sheckler, C.L. (Thermal Insulation Manufacturers As- 
sociation, Brick Town, NJ). American Society for Testing and 
Materials, Special Technical Publication; No. 789, 133- 
137(1983). (CONF-811222—). 

From DOE/ASTM conference on thermal insulations, mate- 
rial, and systems for energy conservation in the ‘80s; Clearwater, 
FL, = 8 Dec 1981 

ical-scientific studies relating to man-made vitreous 
fibers ounes date from the early 1930s. Extensive health re- 
search since that time has dealt with the effects of MMVFs on 
human, animals, and the environment. Results to date indicate that 
MMVFs do not produce any chronic adverse health effects in man. 
Animal inhalation studies demonstrate no appreciable alteration of 
lung architecture, minimal pleural change, no significant fibrosis, 
and no tumor development in animals as a result of exposure to 
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man-made vitreous fibers. Even injection of the fibers into the tra- 
chea of animals has not produced malignant tumors. Studies of 
workers exposed to man-made vitreous fibers (fibrous glass) demon- 
strate no significant difference in lung fiber content or fiber dimen- 
sions than shown in nonexposed persons. Such studies further dem- 


manufacturing facilities and over 16,000 production workers with 
exposure up to 40 plus years do not indicate any evidence of an 
excess of malignancies caused by man-made vitreous fibers. 


41540 Effect of ozone on gross photosynthesis of lichens. 
Ross, L.J.; Nash, T.H. III. dae State Univ., Tempe). 
Environmental and Experimental Botany; 23: No. i, 71- 
77(1983). 

The lichens Pseudoparmelia caperata 
were subjected to short- abanneente Pseudoparme- 
lia caperata was with 200, 490, and 980 pg/m? of ozone 
for 12 hr. A significant decline in the rate of ‘CO, assimilation 
was seen at all concentrations. Ramalina menziesii was exposed to 
200 490, 980, and 1567 pg/m* of ozone for 12 hr, with no signifi- 
cant reduction in the rate of photosynthesis. Both species were also 
fumigated with 200 pg/m* of ozone for 6 hr on 5 consecutive days. 
Again, P. caperata results demonstrated a significant reduction of 
photosynthesis while R. menziesii did not. Field analyses indicated 
that P. caperata is undergoing stress in the Santa Monic Mountains 
of southern California, a region where ozone has been recorded at 
200 pg/m* between 50 and 100 days per year. From results of these 
laboratory studies, it is inferred that ozone is contributing to the un- 
usually low lichen cover observed in the field. However, the ab- 
sence of R. menziesii from these mountains appears to be independ- 
ent of ozone pollution. 


and Ramalina menziesii 


41541 Quantitative inheritance of ozone resistance in 
potato. De Vos, N.E.; Hill, R.R. Jr.; Pell, EJ. Cole, R.H. 
(Pennsylvania State Univ., University Park). Crop Science; 
22: 992-995(Sep-Oct 1982). 

The inheritance of foliar resistance to ozone was studied in 
14 cultivars of Solanum tuberosum L. using two sets of 7 X 7 dial- 
lel crosses. Resistant, intermediate, and susceptible parents were in- 
cluded in each diallel. In each of four runs for each diallel, parent 
clones, parents selfed, and reciprocal F, hybrids were simultaneous- 
ly exposed to 774ug/m* (0.40 ppm) ozone for 3 hours in a con- 
trolled environment chamber at 21 C and 70% relative humidity. 
General and specific combining ability were significant in both dial- 
lels, accounting for over 70 and 20%, respectively, of the variation 
among hybrids. Maternal effects were significant in one diallel, but 
accounted for less than 5% of the variations among hybrids in 
either set of crosses. Single-locus, autotetraploid genetic models for 
complete additivity, complete dominance for suceptibility, and 
complete dominance for resistance were tested by comparing the 
observed and expected relationships between parent, Si, and off- 
spring means. Complete dominance for resistance accounted for the 
results better than any of the simple models tested; however, no 
adequate test for digenic and trigenic models could be determined, 
and no model with more than one locus or multiple alleles was ex- 


Ward, J.B. Jr.; Legator, M . Galveston, TX; University of 
Texas Medical Branch (1982). vp. 

The authors are evaluating the genotoxic effects of chemi- 
cals on the lung by cytogenetic analysis of pulmonary alveolar ma- 
crophages (PAM’s). Cells from the lavage material were prepared 
by standard cytogenetic procedures. Cyclophosphamide was admin- 
istered interperatoneally at 0, 5 or 20 mg/kg to 5-6 animals. The 
results, analyzed as percent damaged cells, were respectively, 
1.89%, 6.40% and 14.32%, (p-value < .001). Benzene was tested 


ks, : 
43.8% and 55.3% cells containing chromosome breaks, respective- 
ly. In benzene treated animals a characteristic lesion involving de- 
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stabilization of the short arms of acrocentric chromosomes resulted 
in linkage arrangements in over half of all metaphases. 


5604 Other Environmental Pollutant Effects 


41543 (AD-A—140131/4) Mechanisms of retinal damage 
from chronic laser radiation; Thresholds and mechanisms. 
Annual report 1 Nov 76-30 Jun 80. Lawwill, T.; Crockett, 
R.S.; Currier, G. (Louisville Univ., KY (USA). Dept. of 
Ophthalmology). Jun 1980. 42p. NTIS, PC A03/MF AO1. 

The effect upon the retina of exposure to large fields of 
bright visible light has been evaluated. The thresholds for perma- 
nent retinal damage for 4, 1, and 0.25 hour exposures in rhesus or 
cynomolgus monkeys have been established for laser lines of 514.5 
nm, 488 nm, 457.9 nm, and 590 nm. In addition, the effect of dis- 
tributing the 4 hour exposures in one hour doses separated by inter- 
vals of one day or one week has been studied. The damage has 
been evaluated by opthalmoscopy, electroretinography, fluorescein 
angiography and light and electron microscopy. The shortest wave- 
length light (457.9 nm) is more effective in causing damage, par- 
ticularly histological damage, which is spread throughout the 
fundus and throughout the retinal layers. There appears to be more 
than one mechanism for retinal damage in chronic light exposure, 
and at least one mechanism is not dependent solely upon the visual 
pigment and the pigment epithelium. The results from our studies 
suggest that with relatively low intensity, long duration exposures 
that there is a lack of reciprocity between exposure duration and 
irradiance level. 


41544 (AD-A—140234/6) Biological applications and ef- 
fects of optical masers. Progress report Sep 80-Aug 81. Ham, 
W.T. Jr.; Mueller, H.A.; Ruffolo, J.J. Jr.; Cleary, S.F.; 
Clarke, A.M. (Medical Coll. of Virginia, Richmond (USA)). 
Aug 1981. 29p. NTIS, PC A03/MF AOl1. 

A MILES prototype GaAs laser was installed in a visual 
acuity room where a trained monkey was exposed for 1000 s on a 5 
day basis during its visual acuity testing program. Although previ- 
ous exposures of the rhesus retina to 2 GaAs lasers in the pulsed 
mode did not produce funduscopically visible effects, a third GaAs 
laser (830 nm) modulated at 20.4 MHz did produce funduscopically 
visible damage at power levels too low to cause thermal damage to 
the retina. Possible explanations are discussed. 


41545 (AD-A—140410/2) Microwave and temperature ef- 
fects on the murine ocular lens in vitro. Annual summary 
report Jun 80-Aug 81. Trevithick, J.R. (University of West- 
ern Ontario, London (Canada). Dept. of Biochemistry). Jun 
1980. 37p. NTIS, PC A03/MF AOl1. 

Rat ocular lenses were studied after fixation and critical 
point drying of the tissue by scanning electron microscopy (SEM) 
following exposures to elevated temperatures and/or microwave ir- 
radiation in a thermostatically controlled chamber. In this way, the 
temperature of the lens bathing medium was set independently of 
the temperature increase normally associated with application of 
microwave power. Irradiations were done at three final tempera- 
tures and three specific absorption rates (SAR) for two durations. 
These were accomplished at 915 MHz in WR975 waveguide with 
either pulsed (Pu) or continuous wave (CW) radiation of equal av- 
erage power. The parameters of the (Pu) radiation were selected to 
maximize the production of thermoacoustic expansion. In addition 
to the types of damage noted on previous progress reports: (1) im- 
mediately after pulsed microwave irradiation, holes in cell mem- 
branes (2) after incubation, for 48 hr, globular degeneration includ- 
ing very large globules at high SAR’s and 37 C, this work has in- 
vestigated possible reciprocity between time and SAR: - although 
dose rate and time were varied from 5 to 20 minutes, for the same 
total dose a similar degree of globular degeneration (a measure of 
cataractous damage) was observed. More conditions and time need 
to be investigated to confirm this observation. 


41546 (AD-A—140844/2) Thermoregulation: long-term 
microwave effects. Final report 1 Feb 83-31 Jan 84. Adair, 
E.R. (John B. Pierce Foundation Lab., New Haven, CT 
(USA)). 17 Apr 1984. 3p. NTIS, PC A02/MF AOI. 

A pilot study investigated the consequences of chronic expo- 
sure to 2450-MHz CW microwaves, or sham exposure, in a cold (18 
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degC) environment on the thermoregulatory responses, both behav- 
ioral and physiological, of squirrel monkeys. Two animals exposed 
to microwaves exhibited responses that were little different from 
those measured in animals residing in thermoneutral environments 
while two sham-exposed animals sustained thermoregulatory defi- 
cits. These tentative findings require replication. 


41547 (AD-A—141071/1) Microwaves and human leuko- 
cyte function: exposure of human mononuclear leukocytes to 
microwave energy pulse-modulated at 16 Hz or at 60 Hz. 
Final report 1 Feb 83-1 Feb 84. Roberts, N.J. Jr.; Michael- 
son, S.M.; Lu, S.T. (Rochester Univ., NY (USA). School of 
Medicine and Dentistry). Apr 1984. 15p. NTIS, PC A02/ 
MF AO1. 

Human mononuclear leukocytes were exposed to 2450 MHz 
microwaves pulse-modulated at 16 Hz or at 60 Hz, at specific ab- 
sorption rates up to 4 mW/ml. Such exposures produced no detect- 
able effects on leukocyte viability, or on unstimulated or mitogen- 
stimulated DNA synthesis or total protein synthesis. The data pro- 
vided no evidence that exposure to pulse-modulated microwaves is 
more likely to alter human leukocyte function than is exposure to 
continuous waves at equivalent energy levels. 


41548 (BNL—34729) Field/cell interaction model. Findl, 
E. (Brookhaven National Lab., Upton, NY (USA)). 1984. 
Contract AC02-76CH00016. 6p. (CONF-840966—1). NTIS, 
PC A02/MF AOl; 1; GPO Dep. Order Number 
DE84011914. 

From IEEE/Engineering in Medicine and Biology Society 
meeting; Los Angeles, CA, USA (15 Sep 1984). 

Portions are illegible in microfiche products. 

Low energy level stimuli ranging from electric fields, radio 
frequency fields, magnetic fields to mechanical vibration, have been 
used to elicit responses from living cells. Each of these stimuli may 
act on cells by different mechanisms. However, it is quite probable 
that the mechanisms are similar since the effects are similar regard- 
less of the type of stimuli. Three approaches to explaining the 
mechanism(s) of cell/stimuli interaction are presented that lead to a 
comprehensive model to tie together all of the approaches. 14 refer- 
ences, 4 figures. 


41549 (JPRS-UNE—84-001) USSR report: Life sciences 
effects of nonionizing electromagnetic radiation, tables of con- 
tents, No. 9, 3 June 1983-No. 13, 21 December 1983. (Joint 
Publications Research Service, Arlington, VA (USA)). 10 
Apr 1984. 1lp. NTIS, PC A02. 

Trans. of Russian reports, 1983. 

The report contains tables of contents of translations from 
the USSR on nonionizing electromagnetic radiation. 


41550 (PB—84-180603) Instrumentation for nonionizing 
radiation measurement. Final report. (National Center for 
Devices and Radiological Health, Rockville, MD (USA)). 
Jan 1984. 39p. NTIS, PC A03/MF AO1. 

Prepared in cooperation with Conference of Radiation Con- 
trol Program Directors, Inc. Sponsored in part by National Bureau 
of Standards, Washington, DC. 

The successful evaluation of a given exposure to nonionizing 
radiation requires several steps. The source must be identified and 
characterized so that one may select the most appropriate measure- 
ment technique and instrument. The use of any instrument requires 
an understanding of the nature of the quantity to be measured, and 
of the limitations of the instrument to be used. Finally, one must 
have a knowledge of the pertinent safety standards or guidelines to 
determine the significance of the measured values. This report de- 
scribes this evaluation process for optical, radiofrequency/micro- 
wave, ELF (powerline frequency), and acoustic radiation. It in- 
cludes many practical measurement considerations and a compre- 
hensive listing of the specifications and applications of commercial- 
ly available instruments. 


41551 (PNL—5000-Pt.1, pp 83-85) Biological effects of 
magnetic fields. Kelman, B.J. Feb 1984. NTIS, PC A07/MF 
A011. Order Number DE84007437. 





In Pacific Northwest Laboratory annual report for 1983 to 
the DOE Office of Energy Research. Part 1. Biomedical sciences. 

The scope of this project was greatly reduced in the past 
year. Previously, the objective of this project has been to evaluate 
the effects of magnetic fields on a variety of biological systems. 
These systems have included dominant lethal studies in mice, prena- 
tal development in rats, fertilization and embryonic development in 
trout, synthetic membranes, and long-term exposure of mice. Re- 
ports have continued to appear in the literature describing biologi- 
cal effects of magnetic fields, but the current data base remains ex- 
tremely weak, primarily because of the lack of appropriate controls, 
especially in whole-animal studies. Our lifetime study in mice, 
begun in FY 1982, continued this year in a facility which permits 
exposure and sham-exposure of animals under nearly identical con- 
ditions. Additional studies were carried out to determine the nature 
of the interaction between rainbow trout ova and sperm and mag- 
netic fields that leads to enhanced fertilization. 2 figures. 
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41552 (AD-A—140152/0) Fuel fire testing of the Quick- 
Donning Anit-Exposure Suit (cwu-60/p Quick-Donning, Anti- 
Exposure Coverall). Final report. Kydd, G.H.; Askew, G.K. 
(Naval Air Development Center, Warminster, PA (USA). 
Aircraft and Crew Systems Technology Directorate). Feb 
1983. 37p. (NADC—83041-60). NTIS, PC A03/MF AOl1. 

Three specimens of Quick-Donning Anti-Exposure Suits 
were tested at the Fuel Fire Test Facility in three second exposures 
using JP-4 jet engine fuel. One was commercial suit designated, Im- 
perial, a chemically expanded neoprene with nylon laminates on the 
inner and outer surfaces; one was a nitrogen blown neoprene with a 
sharkskin on the outer surface; and the third was also nitrogen ex- 
panded neoprene, the outer face having a Nomex laminate. The Im- 
perial Suit supported combustion very well and had to be extin- 
guished. The sharkskin self-extinguished except for two suits that 
tended to flame, one at the crotch and one under the arm. The 
Nomex Clad Neoprene was little affected by the fire. 


41553 (NRPB-GS—2) Criteria of acceptability relating to 
the approval of consumer goods containing radioactive sub- 
stances. (National Radiological Protection Board, Harwell 
(UK)). Oct 1983. 5p. HMSO, London, price Pound 2.00. 
Order Number T184702021. 

The criteria are described which the Board intends to use 
when considering goods containing radioactive substances for ap- 
proval under regulations which have been proposed by the Secre- 
tary of State for Trade and Industry. Some products are deemed 
unacceptable in principle because there would appear to be no justi- 
fication for the use of radioactive substances in them. Examples of 
such products are given. Other products may be approved for 
supply to the public depending on the doses likely to be received 
by individuals, principally those who use the products. A higher 
dose is considered acceptable from products contributing to safety 
than from products which do not. 


41554 (PB—84-199934) Guidelines for controlling haz- 
ardous energy during maintenance and servicing. (National 
Inst. for Occupational Safety and Health, Morgantown, WV 
(USA). Div. of Safety Research). Sep 1983. 85p. NTIS, PC 
A05/MF AO1. 

Guideline for controlling hazardous energy during mainte- 
nance and service operations of machines, processes, or systems are 
provided. The guidelines are intended to protect workers from 
injury by the unexpected and unrestricted release of energy due to 
pressure, gravity, springs, electrical release, and thermal energy re- 
sulting from high or low temperatures. Accident reports are ana- 
lyzed and categorized by fire, explosion, impact, fall, caught be- 
tween, or others. The major identified hazard causes include main- 
tenance activities initiated without attempting to deenergize the 
equipment or system; inadequate energy blockage or isolation; fail- 
ure to dissipate residual energy; and accidental activation of energy. 
A systems analysis approach is used to provide a logical system for 
performing maintenance and servicing activities safely. The logic 
tree provides a step by step diagram for controlling hazardous 
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energy that should be used in the formulation of specific mainte- 
nance and servicing procedures. The authors indicate that existing 
Federal and State safety regulations of energy control during main- 
tenance, with the exception of Michigan and California, are incon- 
sistent. 
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41555 (JPRS-UES—84-002) USSR report: earth sciences, 
tables of contents, No. 24, 1 February 1983-No. 29, 13 Octo- 
ber 1983. (Joint Publications Research Service, Arlington, 
VA (USA)). 26 Mar 1984. 42p. NTIS, PC A03. 

Trans. of Russian reports, 1983. 

The report contains tables of contents of translations from 
the USSR on earth sciences. 
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41556 (CONF-8406175—1) Simulation of the hydrologic 
cycle for watersheds. Hetrick, D.M. (Oak Ridge National 
Lab., TN (USA)). 1984. Contract AC05-840R21400. 16p. 
NTIS, PC A02/MF A011; 1; GPO Dep. Order Number 
DE84014078. 

From International Association of Science and Technology 
for Development international conference on applied simulation 
and modeling; San Francisco, CA, USA (4 Jun 1984). 

Portions are illegible in microfiche products. 

The SESOIL and AGTEHM soil hydrology models have 
been used to compute hydrologic cycle components for two water- 
sheds. SESOIL is a statistical and seasonal model with respect to 
the hydrologic cycle, and is viewed as a screening-level model that 
is used for long term environmental simulations. The terrestrial eco- 
system hydrology model AGTEHM combines mechanistic algo- 
rithms for climatic and hydrologic processes with vegetation prop- 
erties to simulate water flow components every hour, except during 
rainy periods when 15 minute time steps are used. Monthly com- 
parisons are made between the relatively simple SESOIL model 
and the complex AGTEHM model using data from a forest stand 
watershed and an experimental agricultural field plot. Good agree- 
ment was obtained between annual model predictions for soil mois- 
ture, infiltration, evapotranspiration, surface runoff, and groundwat- 
er runoff. SESOIL model predictions are also compared directly 
with observations at the forest stand watershed. 14 references, 1 
figure, 4 tables. 


41557 (IA—1386, pp 233-236) Metallic mineralization 
tectonic elements in Israel. Ilani, S. (Minis- 


phenomena along 
try of Energy and Infrastructure, Jerusalem (Israel). Geo- 
logical Survey of Israel); Strull, A. (Israel Atomic Energy 
Commission, Tel Aviv); Kronfeld, J. (Tel Aviv Univ. 
(Israel)). Jul 1983. NTIS (US Sales Only), PC A15/MF 
AO1. Order Number T184780540. 

In Research laboratories annual report 1982. 


41558 (IAEA-TECDOC—302, pp 17-32) Geodynamics 
of sediments in stream and river environments. Value of a 
policy for regional management of sediments. Quelennec, 
R.E. (Bureau de Recherches Geologiques et Minieres 
(BRGM), Marseille (France)). Feb 1984. (In French). NTIS 
(US Sales Only), PC A09/MF AOl. Order Number 
DE84780536. (CONF-8210276—). 

From 1. research co-ordination meeting on the role of sedi- 
ments in the accumulation and transport of radionuclides in water- 
ways; Mol, Belgium (11 Oct 1982). 

The description of processes associated with the genesis, mo- 
bilization and transport of sediments in catchments and in hydro- 
graphic networks makes it easier to understand, from the hydrose- 
dimentary viewpoint, the part played by sediments in the build-up 
and transport of radioactive pollutants in continental waters. In 
order to evaluate the flux of sediments passing through a water- 
course, the author puts forward a number of semi-empirical equa- 
tions and established mathematical models, while specifying the 
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conditions under which they should be applied. The paper ends 
with a reminder of the principal objectives of a policy for regional 
management of sediments as defined by the author and presented 
during the Propriano Seminar (France) in May 1981. 


41559 (IAEA-TECDOC—302, pp 33-55) Hydrodyna- 
mics of very fine sediments. Migniot, C. (Laboratoire Cen- 
tral d’'Hydraulique de France (LCHF), 94 - Maisons-Alfort). 
Feb 1984. (In French). NTIS (US Sales Only), PC A09/MF 
A01. Order Number DE84780536. (CONF-8210276—). 

From 1. research co-ordination meeting on the role of sedi- 
ments in the accumulation and transport of radionuclides in water- 
ways; poe Belgium (11 Oct 1982). 

lost of the pollutants discharged in solution or in suspen- 
sion as rivers or estuaries may become attached to the very fine 
sediments dispersed in the waters and may be entrained by them 
over long distances, becoming concentrated in preferential sectors 
and thereby creating situations which may be highly detrimental to 
the environment. In this paper the author considers the behaviour 
of very fine sediments in their aquatic environment, together with 
the problems of flaking, rate of flake fall, settling and consolidation 
of deposits, rigidity and viscosity of mixtures at the different set- 
tling stages, equilibrium slope for underwater and above-water de- 
posits, and conditions for renewed uptake and transport by cur- 
rents, and disturbances in the estuaries. A number of diagrams illus- 
trate this review, which is treated at greater length in the work: 
“The practice of soils and foundations”, published by Moniteur 
Press, Paris (1981). 


41560 (IAEA-TECDOC—302, pp 57-69) Measurement 
of solid flow rates and sampling. Caillot, A. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Office des Rayonnements Ionisants). Feb 1984. (In French). 
NTIS (US Sales Only), PC A09/MF A0O1. Order Number 
DE84780536. (CONF-8210276—). 

From 1. research co-ordination meeting on the role of sedi- 
ments in the accumulation and transport of radionuclides in water- 
ways; = —— (11 Oct 1982). 

fact that very fine sediments are carriers of nu- 
merous poo products, in order to be able to ensure realistic 
and vigilant control of the aquatic environment we have to take 
into account sedimentary transport. The movement of sediments 
may be due to natural events (currents, swell, winds), or to human 
intervention (dredging, emptying of dam reservoirs, release of 
wastes and so forth). Their circulation, at times highly complex, es- 
pecially in estuaries, may alternate with periods of rest - and there- 
fore periods of accumulation of pollutants - which may be fairly 
long. Despite the plethora of available methods and techniques, the 
amounts of sediment transported by drift or in suspension are very 
difficult to assess. The physico-chemical nature and the behaviour 
of these substances in water makes it awkward to select samples, in 
space and time, for the purpose of analysis. The sampling should be 
carried out with the mechanical means suited to the circumstances 
and to the aim in mind. However, by taking into consideration the 
hydrosedimentary mechanisms known by the hydrologists and sedi- 
mentologists it is possible to improve the selection of the sites to be 
monitored as well as to choose more carefully (and therefore to 
limit) the samples to be analysed. Environmental monitoring may 
thus be performed more efficiently and at lower cost. 


41561 (PB—84-189125) Measurement and analysis of 
two-phase flow through low permeability media. Task 3. 
Annual report Nov 82-Nov 83. Randolph, P.L.; Soeder, D.J. 
(Institute of Gas Technology, Chiao, IL ‘(USA)). Apr 
1984. 88p. NTIS, PC A05/MF AOI. 

See also PB84-174465. 

Research emphasis has been upon definition of rock charac- 
teristics that control fluid mobility in situ in tight sands. Results 
presented include the following: Western tight sand reservoirs con- 
taining natural gas of thermogenic origin contain only a few weight 
percent of clay minerals and less than half of the clay present is 
water sensitive (smectite). Although water sensitive clay constitutes 
less than 3 weight percent of the samples studied, drying with con- 
trolled humidity is required to avoid erroneously large measured 
values for porosity and permeability. Slots with openings less than 
0.1 microns between quartz overgrowths or crystals of calcite may 
well provide the dominant flow pathways in tight sands. On the 


other hand, solution pores, originally occupied by mineral grains, 
may well provide a substantial portion of the porosity. 


41562 (PB—84-190883) Walker Gilmore: a stratified 
Woodland period occupation in eastern Nebraska. A report of 
the 1968 excavations. Final report 1968-83. Haas, D.R. (Ne- 
braska Univ., Lincoln (USA). Dept. of Anthropology). Dec 
1983. 277p. NTIS, PC A13/MF AO1. 

Excavations at Walker Gilmore were designed to test the ill- 
defined concept of ‘Sterns Creek culture’ in the Central Plains sub- 
area. Five Woodland period levels produced evidence for 48 tool 
classes, flora and fauna, and 762 features including structural re- 
mains. Level 1 is poorly recorded and relatively unknown. Levels 2 
- 4 contain abundant evidence of subsistence, structure, and settle- 
ment. Broad spectrum hunting/gathering and horticulture are rep- 
resented. Site structures includes food preparation areas associated 
with storage/drying facilities, hearths, and trash pits. Settlements 
appear to be semi-permanent, and involved in diverse procurement 
activities spanning two or more seasons. Level 2 habitation is radio- 
carbon dated between A.D. 1116 to 1255, which indicates contem- 
porary development with Central Plains Tradition complexes, as 
well as Loseke Creek/Missouri Bluffs Woodland groups. Level 5 
evidences settlement change as probable interaction with Central 
Plains Tradition complexes. 


41563 Fission track dating of kimberlitic zircons. Hag- 
gerty, S.E. (Massachusetts Univ., Amherst (USA). Dept. of 
Geology); Raber, E. (California Univ., Livermore (USA). 
Lawrence Livermore National Lab.); Naeser, C.W. (Geo- 
logical Survey, Denver, CO (USA)). Earth and Planetary 
Science Letters; 63: No. 1, 41-50(Apr 1983). 

The only reliable method for dating kimberlites at present is 
the lengthy and specialized hydrothermal procedure that extracts 
26Pb and 7°*U from low-uranium zircons. This paper describes a 
second successful method by fission track dating of large single- 
crystal zircons, 1.0-1.5 cm in dimension. The use of large crystals 
overcomes the limitations imposed in conventional fission track 
analysis which utilizes crushed fragments. Low track densities, opti- 
cal track dispersion, and the random orientation of polished sur- 
faces in the etch and irradiation cycle are effectively overcome. 
Fission track ages of zircons from five African kimberlites are re- 
ported, from the Kimberley Pool (90.0 +- 6.5 m.y.), Orapa (87.4 
+- 5.7 and 92.4 +- 6.1 m.y.), Nzega (51.1 +- 3.8 m.y.), Koffiefon- 
tein (90.9 +- 8.2 m.y.), and Val do Queve (133.4 +- 11.5 m.y.). In 
addition we report the first radiometric ages (707.9 +- 59.6 and 
705.5 +- 61.0 m.y.) of crustal zircons from kimberlites in northwest 
Liberia. The fission track ages agree well with earlier age estimates. 
Most of the zircons examined in this study are zoned with respect 
to uranium but linear correlations are established (by regression 
analysis) between zones of variable uranium content, and within 
zones of constant uranium content (by analysis of variance). Con- 
cordance between the fission track method and the U/Pb technique 
is established and we concluded that track fading from thermal an- 
nealing has not taken place. Kimberlitic zircons dated in this study, 
therefore, record the time of eruption. 


5802 Geophysics 


a ALSO TO CITATION(S) 39583, 39584, 39673, 39674, 39675, 39701, 


41564 (IA—1386, pp 229-232) Aerial radiometric survey 
over Israel. Vulkan, U.; Rapaport, M.S. (Israel Atomic 
Energy Commission, Tel Aviv); Itamar, A. (Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Geological 
Survey of Israel); Aviv, R. (Everyman's Univ., Tel Aviv 
(Israel)). Jul 1983. NTIS (US Sales Only), PC A15/MF 
A0O1. Order Number T184780540. 
In Research laboratories annual report 1982. 


41565 (INDC(NDS)—151/L, pp 301-312) Determination 
of the K:O content of manganese ore by natural gamma-ray 
logging. Aylmer, J.A.; Ceravolo, C.; Charbucinski, J.; Eisler, 
P.L.; Youl, S.F. Jan 1984. NTIS (US Sales Only), PC A16/ 
MF AOl1. Order Number T184780543. (CONF-8311142—). 





From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

Laboratory static tests on manganese ore, with K2O content 
between 0.34 and 3.50 weight percent, were carried out on eight 
large (200dm*) samples to prove the feasibility of a natural gamma 
technique for determining %K2O in the ore. The results indicated 
that K2O content could be determined with an accuracy (lo) of +- 
0.14%K2O, based on a net peak area method. Subsequent tests were 
carried out at the mine of the Groote Eylandt Mining Company. 
Using the dynamic logging technique, the results obtained for sev- 
enty 0.5m borehole sections give an accuracy (lo) of +- 
0.16%K2O. The data analysis was based on total counts from two 
independent spectral variables. The results also indicated that, for a 
heterogeneous ore body, dynamic rather than static logging is the 
preferred technique for spectral determination of K2O content. 


41566 (INDC(NDS)—151/L, pp 17-55) Some comments 
on the requirement for nuclear data in the earth sciences. 
Clayton, C.G.; Patrick, B.H.; Sanders, i G.; Sowerby, M.G. 
(UKAEA Atomic Energy ’ Research Establishment, Har- 
well. Nuclear Physics Div.). Jan 1984. NTIS (US Sales 
Only), PC Al6/MF AOl. Order Number 1184780543. 
(CONF-8311142—). 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

The increasing application of nuclear techniques in the earth 
sciences, and especially the use of particle tracking codes, has fo- 
cussed attention on the need for more accurate nuclear data and for 
data which particularly refer to elements of interest in the analysis 
of rocks and ores. The present paper gives a brief summary of the 
current and potential requirement for nuclear data in nuclear geo- 
physics and an indication of several important areas where better 
data would be valuable. 


41567 (INDC(NDS)—151/L, pp 159-177) Sensitivity of 
in situ borehole neutron activation for the noble elements. 
Seftle, F.E.; Mikesell, J.L.; Tanner, A.B.; Lloyd, T.A. (Geo- 
logical Survey, Reston, VA (USA)). Jan 1984. NTIS (US 
Sales Only), PC A1l6/MF A0O1. Order Number T184780543. 
(CONF-8311142—). 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

Calculations based on published nuclear data and on bore- 
hole measurements were used to estimate the minimum detectable 
concentrations of the noble metals by means of delayed gamma-ray 
measurements from in-borehole activation by **Cf and 14-MeV 
neutron generator sources. Gamma rays from inelastic neutron scat- 
tering and thermal neutron capture should be less satisfactory. 
Decay-rate calculations assuming 1 disintegration/s of the radioac- 
tive decay nuclide and 10-minute irradiation of a 4-kg sample by a 
thermal-neutron fluence rate of 10° n/cm?-s showed that Au, Ag, 
and possibly Rh should be detectable in their typical ore-grade con- 
centrations; the technique is not sensitive enough for other noble 
metals. A method of calculation, based on a single borehole calibra- 
tion standard, permits estimation of minimum detectable concentra- 
tions of noble and other elements. The method was tested with 
combinations of **Cf with planar and coaxial Ge detectors and of 
a 14-MeV borehole neutron generator with a coaxial Ge detector; 
only Au and Ag were found to be detectable in ores. For gamma 
rays of energy greater than about 75 keV, the coaxial detector 
yields greater signal-to-noise ratios than the planar detector. The 
neutron generator is a less efficient source for noble-metal explora- 
tion, because a greater fraction of its 14-MeV neutrons are slowed 
to epithermal- and thermal-neutron capture energies at a distance 
from the detector that is greater than the likely penetration range 
of the less-than-700 keV delayed gamma rays from the noble 
metals. More experimental study is needed of the neutron energy 
distributions resulting from fast-neutron irradiation of geologic ma- 
terials in borehole geometry. 
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41568 ten gen eke pp 253-254) Gamma-ray 
spectrometry wn-hole logging. Dumesnil, P.; 
Umiastowski, K. (CEA auaee d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France)). Jan 1984. NTIS (US 
Sales Only), PC A1l6/MF A0O1. Order Number T184780543. 
(CONF-8311142—). 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

Gamma-ray spectrometry permits an improvement of the ac- 
curacy of natural gamma, gamma-gamma and neutron-gamma geo- 
physical measurements. The probe developed at Centre d’Etudes 
Nucleaires de Saclay allows down-hole gamma-ray spectrometry. 
Among others, this probe can be applied to the uranium content de- 
termination by selective natural gamma method, down-hole deter- 
mination of the ash content in the coal by gamma-gamma selective 
method and elemental analysis by neutron-gamma method. For the 
calibration and an exact interpretation of the measurements it is im- 
portant to know the gamma-ray and neutron characteristics of the 
different kinds of rocks considered as probabilistic variables. 


41569 (PB—84-181841) Geophysical monitoring for cli- 
matic change number 11. Summary report 1982. Harris, J.M.; 
Bodhaine, B.A. (National Oceanic and Atmospheric Admin- 
istration, Boulder, CO (USA). Air Resources Lab.). Dec 
1983. 174p. NTIS, PC A08/MF AOl1. 

See also Number 9, PB82-193061. 

Contents: EL Chichon sunrise at Mauna Loa; Observatory 
reports; Continuing GMCC programs; Special projects; Coopera- 
tive programs; International activities; Publications and presenta- 
tions by GMCC staff, 1982. 
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REFER ALSO TO CITATION(S) 39586, 39631, 39670, 39707, 39708, 39709, 
39718, 39722, 39723, 39724, 39754, 39755 


41570 (INDC(NDS)—151/L, pp 153-158) Nuclear pe- 
interpretationall 


a and ly-metrological foundations of 

hole radiometry. Kozhevnikov, D.A. (Moskovskij Inst. 
Nefekhiawcheekey i Gazovoj Promyshlennosti (USSR)). Jan 
1984. NTIS (US Sales Only), PC Al6/MF A0Ol. Order 
Number T184780543. (CONF-8311142—). 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

A concise review is given of the principal results of investi- 
gations in nuclear petrophysics in the USSR. Generally examined is 
the modern state of neutron characteristics of rocks calculation and 
measurement methods. The significance of nuclear petrophysics in- 
creases in connection with the complication of the problems to be 
solved, the growth of the exactness of measurements, the introduc- 
tion of the algorithmical interpretation. In nuclear-geophysical me- 
trology and in the algorithmic solution of inverse problems some 
nuclear petrophysical characteristics take into account the proper- 
ties of measuring instruments and have the meaning of metrological 
characteristics. 


41571 (INDC(NDS)—151/L, pp 181-196) Determination 

of rock properties in a metamorphic/igneous formation by in- 

formation evaluation. Peveraro, R.C.A. (Britoil, 

a (UK)). Jan 1984. NTIS (US Sales Only), PC A16/ 
MF AOl1. Order Number TI84780543. (CONF-8311142—). 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

A series of target horizons in Pre-Cambrian rocks was pene- 
trated, and an exhaustive program of data acquisition was conduct- 
ed. Apart from a comprehensive suite of wireline logs, the forma- 
tion was extensively cored, and drill stem tested. Rock formations 
were identified lithologically and mineralogically by careful core 
description, and emission and mass spectroscopy was performed on 
a number of selected and preserved samples for element identifica- 
tion. Whole core analysis was performed on selected and preserved 
core samples to determine porosities, permeabilities, grain densities, 
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and wherever possible, capillary pressures. A “conventional” log 
analysis was then performed, that is using tool responses in the 
“conventional” lithologies as far as possible. Results obtained were 
in some instances acceptable, although a substantial number of dis- 
crepancies came to light, which were in stark contrast with the 
known facts. It was then decided to attempt to explain these dis- 
crepancies in the light of anomalous tool responses, and the necessi- 
ty to obtain a different set of calibration parameters and tool re- 
sponses was identified. This was particularly apparent for the for- 
mation density and compensated neutron porosity tools. On the 
basis of the rock analyses, tool responses were calibrated according- 
ly, and log analysis results were produced, using an integrated tool 
response approach, corresponding to the lithologies and elements 
identified as particularly relevant. Particular care was taken to in- 
clude the effects of the existing fracture network, and of the pres- 
ence of heavily mineralized zones (pyrite, etc.). The results of drill 
stem tests were finally interpreted in the light of the petrophysical 
and geological environment obtained. The sequence of data acquisi- 
tion and the process of calibration and interpretation are presented, 
and the results are shown and discussed. 


41572 (INDC(NDS)—151/L, pp 201-208) Measure- 
ments and calculations of neutron spectra in infinite media. 
Antkiw, S.; Case, C.; Albats, P. (Schlumberger-Doll Re- 
search Center, Ridgefield, CT (USA)). Jan 1984. NTIS (US 
Sales Only), PC A16/MF A0O1. Order Number T184780543. 
(CONF-8311142—). 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

Measurements and calculations of the spatial dependence of 
neutron spectra in simulated infinite 0 p.u. sandstone, limestone and 
dolomite media will be shown. A 14 MeV neutron generator source 
and an organic scintillator detector, which is sensitive to MeV neu- 
trons, were used in the measurements. Basically, 1-ft cubes were 
offset to form 3-in. square measuring ports to allow detection at 1,2 
and 3 feet from the source. Mathematical modeling was used to 
identify the characteristic features of the neutron spectra. It is in- 
tended that such experimental to calculational comparisons will test 
the high energy cross sections used in the modeling calculations. 


41573 (INDC(NDS)—151/L, pp 213-243) Thermal neu- 
tron absorption cross-section measured on rock samples and 
brines in the Institute of Nuclear Physics. Czubek, J.A.; 


Drozdowicz, K.; Krynicka-Drozdowicz, E.; Igielski, A.; 
Woznicka, U. (Institute of Nuclear Physics, Krakow 
(Poland)). Jan 1984. NTIS (US Sales Only), PC A16/MF 
A01. Order Number T184780543. (CONF-8311142—). 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

A knowledge of the true absorption cross-section of thermal 
neutrons for different rocks and brines is an important factor in the 
quantitative interpretation of the neutron lifetime logs and in the 
theoretical establishment of the porosity calibration curves based on 
the detection of thermal neutrons. The absorption cross-section is 
directly related to the elemental composition of investigated materi- 
als. The only way to know that cross-section is to measure it on 
geological samples. Due to the particular features of rock material 
this is not an easy task using the experimental methods known so 
far. A new approach to this problem is presented in the paper. In 
consecutive measurements the rock sample is enveloped in shells of 
a Plexiglass moderator (the neutron parameters of which are 
known) of variable thickness and irradiated with the pulsed beam of 
fast neutrons. The die-away rate of thermal neutrons escaping from 
the whole system is measured. The absorption cross-section of the 
sample is found as the intersection of the experimental curve with 
the theoretical one. The theoretical curve is calculated for a given 
moderator under the assumption of a constant value of the neutron 
flux inside the sample. This method is independent of the value of 
the transport cross-section of the sample. The method has been 
checked on artificial materials with a well known elemental compo- 
sition and on the natural brines and rock samples (basalts and dolo- 
mite). A special method of calculation of the variance of the meas- 
urement has been established. It is based on the multiple computer 
simulations of all experimental data used in the computation. This 
approach makes it possible to discuss the contribution of the vari- 
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ance of the measurement of the absorption cross-section of geologi- 
cal sample. The one standard deviation of our methods is of the 
order of 1 up to 3 capture units (1 c.u. = 10°*cm™*). The volume 
of the sample needed here is of the order of 500ccm. 


41574 (INDC(NDS)—151/L, pp 245-252) Calculation of 
neutron spectra and moderation characteristics of rocks - an 
arithmetic approach. Morstin, K.; Kreft, A. (Institute of 
Physics and Nuclear Techniques, Krakow (Poland)). Jan 
1984. NTIS (US Sales Only), PC Al6/MF AOl. Order 
Number T184780543. (CONF-8311142—). 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

An efficient method of calculating the slowing down length, 
probability of non-capture during slowing down and fast neutron 
spectrum based on the multigroup cross section data is presented. 
The computational procedure takes into account the elastic scatter- 
ing, the inelastic scattering and the neutron absorption during slow- 
ing down and applies for rocks and soils of any chemical composi- 
tion and for any neutron sources of energies up to 15 MeV. The 
method has been employed for the water saturated sandstone, lime- 
stone, dolomite and some other media for different neutron sources. 
A comparison between the calculated slowing down length values 
and the available experimental data is done. The dependences of 
slowing down parameters on the neutron energy and chemical 
composition of rocks and soils have been investigated. 


41575 (INDC(NDS)—151/L, pp 313-317) Simple and 
rapid method of determining the thermal neutron absorption 
cross section of rocks. Dydejczyk, A.; Gyurcsak, J.; Kreft, 
A. (Institute of Physics and Nuclear Techniques, Krakow 
(Poland)). Jan 1984. NTIS (US Sales Only), PC A16/MF 
AO01. Order Number TI84780543. (CONF-8311142—). 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

A new method of determining the macroscopic thermal neu- 
tron absorption cross section of rock samples is described. Due to 
simplicity and rapidity it is suitable for routine application. The 
method uses samples of volume of about 1400cm® and a measuring 
set-up consisting of moderating block, Pu-Be neutron source emit- 
ting roughly 5x10°n/s, BFs proportional counter and ordinary 
counting equipment. The method has been tested with a set of arti- 
ficial rock samples. 95% confidence intervals of about 0.27m~' have 
been estimated for 2x300s counting times. Results of measurements 
for several natural rock samples agree with those obtained by 
pulsed neutron technique. 


41576 (LA—10003-MS) Petrography and mineral chemis- 
try of units of the Topopah Spring, Calico Hills and Crater 
Flat tuffs, and older volcanic units, with emphasis on samples 
from drill hole USW G-1, Yucca Mountain, Nevada Test Site. 
Warren, R.G.; Byers, F.M.; Caporuscio, F.A. (Los Alamos 
National Lab., NM (USA)). Jun 1984. Contract W-7405- 
ENG-36. 79p. NTIS, PC A0O5/MF AOl1; 1; GPO Dep. 
Order Number DE84016048. 
Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 
is report contains a comprehensive set of petrographic 
and mineral chemical data for phenocrysts in volcanic units of 
Yucca Mountain drill hole USW G-1. This study provides a basis 
for petrographic comparison of units within Yucca Mountain and 
the Nevada Test Site (NTS), investigates several new petrographic 
techniques, and evaluates the usefulness of mineral chemical data 
obtained by electron microprobe analysis in correlating units. Cor- 
relation of these data with similar data for other drill holes of 
Yucca Mountain provides a primary means to evaluate the subsur- 
face environment of the Waste Repository Site. The findings are 
applicable to programs that require an accurate knowledge of the 
subsurface geologic environment, particularly the Nevada Nuclear 
Waste Storage Investigations and Containment Programs at Los 
Alamos. Phenocryst modes provide a most effective means for sub- 
surface correlation of volcanic units, but use of these data alone 
sometimes results in miscorrelations because substantial petrogra- 
phic variations occur within some units. Phenocryst compositions, 
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however, show little or no variation within each unit and they pro- 
vide the most reliable data for correlation of volcanic units, particu- 
larly when combined with modal data. The modes and mineral 
compositions reflect the processes that were associated with erup- 
tion of the units, and so also greatly aid in the understanding of the 
subsurface geologic environment at USW G-1. Neither the pheno- 
cryst contents nor mineral compositions have been substantially af- 
fected by the wide range in alteration conditions that occur within 
USW G-1. Therefore, these findings are generally applicable to vol- 
canic sequences of the NTS and elsewhere. 25 references, 14 fig- 
ures, 22 tables. 


41577 (LA-UR—84-2437) Study of fracture pressuriza- 
tion as a result of explosive detonation. Fourney, W.L.; 
Simha, K.R.Y.; Dick, R.D. (Maryland Univ., College Park 
(USA). Dept. of Mechanical Engineering; Los Alamos Na- 
tional Lab., NM (USA)). Jun 1984. Contract W-7405-ENG- 
36. 10p. (CONF-840633—16). NTIS, PC A02/MF A0O1; 1; 
GPO Dep. Order Number DE84015541. 

From 25. US symposium on rock mechanics; Evanston, IL, 
USA (25 Jun 1984). 

Portions are illegible in microfiche products. 

This paper describes a number of model tests conducted in 
plexiglas models to investigate the phenomenon of fracture pressur- 
ization. The models were examined with high speed photography 
while being subjected to explosive loading. At the same time pres- 
sure transducers were used to record the pressure in the borehole 
as a function of time and also along the path of the propagating 
fracture to measure the pressure at various locations along the frac- 
ture as a function of time. Both propellants and explosives were 
used to charge the borehole. Air as well as fluid filled boreholes 
were needed to provide a variety of pressure rise rates. On some 
tests eddy current displacement gauges measured crack opening dis- 
placements as a function of time. As a final check high speed pho- 
tographs taken during the event were used to visually ascertain the 
location of the fracture at any given time. 6 references, 10 figures. 


41578 (NP—4901335) Alabama Tin Belt: metallogenesis 
and mineral resource evaluation. Year-end report. 
Usdansky, S.I.; Green, N.L. (Alabama Univ., University 
(USA). School of Mines and Energy Development). Apr 
1984. 82p. NTIS, PC A0OS5/MF A0Ol. Order Number 
DE84901335. 

Portions are illegible in microfiche products. 

The Alabama Tin Belt is a 20 km long 3 km wide zone in 
Tallapossa County, Alabama along which tin deposits occur in 
veins and pegmatites associated with granitoids of the Pinckneyville 
Complex. Computer-based algorithms were developed to calculate 
granite chemistry from modal mineralogy (GRCHEM) and to cal- 
culate modal mineralogy from whole rock chemical analyses (PER- 
ANORM). In addition, fluorine abundances in Alabama Tin Belt 
granites and their biotites have been determined using a selective- 
ion electrode method. The granites contain 55-551 ppM F (averag> 
258 ppM). Fluorine contents are highest in mafic facies of most 
granites and generally decrease with advancing differentiation. The 
fluorine concentrations in the Rockford Granite, however, increase 
slightly from 211 to 273 ppM with increasing SiO. contents, and 
remain relatively constant with increasing K2O, Rb and Ba con- 
tents. Distinctive fluorine distribution patterns of the individual plu- 
tons may be related to different degrees of biotite, muscovite and 
apatite crystallization. The fluorine concentrations in Alabama Tin 
Belt granites, pegmatites and associated tin ores are generally lower 
than those (> 500 ppM) reported from granites of other tin prov- 
inces. This suggests that fluorine may not have been a significant 
component of the mineralizing fluids, and that other complexing 
agents, such as COs, derived by oxidation of graphitic country 
rocks, may have dominated the ore-forming fluids. 29 references, 10 
figures, 12 tables. 


41579 (UCRL—53476) Thermal conductivity and diffusi- 
vity of Permian Basin bedded salt at elevated pressure and 
temperature. Durham, W.B.; Boro, C.O.; Beiriger, J.M.; 
Montan, D.N. (Lawrence Livermore National Lab., CA 
(USA)). Oct 1983. Contract W-7405-ENG-48. 37p. NTIS, 
PC A03/MF AQl; 1; GPO Dep. Order Number 
DE84015922. 
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Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Measurements of thermal conductivity and diffusivity were 
made on five core samples of bedded rock salt from the Permian 
Basin in Texas to determine its suitability as an underground nucle- 
ar waste repository. The sample size was 100 mm in diameter by 
250 mm in length. Measurements were conducted under confining 
pressures ranging from 3.8 to 31.0 MPa and temperatures from 
room temperature to 473 K. Conductivity showed no dependence 
on confining pressure but evidenced a monotonic, negative temper- 
ature dependence. Four of the five samples showed conductivities 
clustered in a range of 5.6 +- 0.5 W/m.K at room temperature, 
falling to 3.6 +- 0.3 W/m.K at 473 K. These values are approxi- 
mately 20% below those for pure halite, reflecting perhaps the 5 to 
20%-nonhalite component of the samples. Diffusivity also showed a 
monotonic, negative temperature dependence, with four of the five 
samples clustered in a range of 2.7 +- 0.4 x 10-* m?/s at room tem- 
perature, and 1.5 +- 0.3 x 10°-* m/s at 473 K, all roughly 33% 
below the values for pure halite. One sample showed an unusually 
high conductivity (it also had the highest diffusivity), about 20% 
higher than the others; and one sample showed an unusually low 
diffusivity (it also had the lowest conductivity), roughly a factor of 
2 lower than the others. 27 references, 8 figures, 4 tables. 


5804 Geochemistry 


REFER ALSO TO CITATION(S) 39921, 40674, 40675, 40676, 41198, 41557, 
41567, 41568 


41580 (INDC(NDS)—151/L, pp 75-93) Some applica- 
tions of atomic and nuclear methods in geology and 

Csikai, J.; Dede, K.M.; Demeny, A.; Khalil, G.I.; Mumba, 
N.K.; Pazsit, A.; Szaloki, I.; Szegedi, S. (Kossuth Lajos Tu- 
domanyegyetem, Debrecen (Hungary). Kiserleti Fizikai In- 
tezet). Jan 1984. NTIS (US Sales Only), PC A1l6/MF AOl1. 
Order Number T184780543. (CONF-8311142—). 

From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

For the determination of major and trace elements in various 
geological samples the following atomic and nuclear methods have 
been used: X-ray fluorescence technique; thermal, resonance and 
fast neutron activation analyses including the on-stream measure- 
ments; pulsed neutron technique; delayed neutron detection; ther- 
mal neutron reflection and absorption; gamma spectrometry; detec- 
tion of radon by track-etched technique; prompt radiation analysis; 
geological dating by spontaneous and neutron induced fission. The 
advantages and disadvantages of each technique in comparison with 
other methods are discussed. Special attention is paid to the atomic 
and nuclear data needed for the improvement of the methods men- 
tioned above. 


41581 (NIM—2056) Mineralogy and geochemistry of the 
copper lead and zinc sulphides of the Otavi Mountainland. 
Emslie, D.P. (National Inst. for Metallurgy, Johannesburg 
(South Africa)). 21 May 1980. Sip. NTIS (US Sales Only), 
PC A04/MF AO1. Order Number DE84702005. 

A study of 44 samples from the area revealed that the major 
primary sulphides, which constitute the bulk of the mineralization, 
are galena, sphalerite, chalcopyrite, and tennantite. The copper 
mineralization is concentrated in the Huttenberg Formation of the 
Tsumeb Subgroup and in the Nosib Subgroup, and the lead and 
zinc mineralization mainly in the Berg Aukas, Gauss, Auros, Maie- 
berg, and Elandshoek Formations of the Otavi Group. Antimony, 
manganese, and silver were detected in all the samples of galena an- 
alysed, and selenium in four deposits. Silver, iron, and zinc were 
found within tennantite exsolutions in sphalerite. The concentra- 
tions of these minor and trace elements are probably too low to 
affect the economic potential of any of the deposits. Manganese 
was also observed in samples of sphalerite, which were found to 
vary in colour according to their manganese content, being dark 
red when the manganese content is high and ranging through 
orange to yellow as the manganese content decreases. The deposits 
of the Otavi Mountainland are similar in many ways to deposits of 
the Mississippi Valley type, and a similar genesis is proposed for 





the Mountainland. It is suggested that the genesis involved the dep- 
osition of sediments and chemical deposits in the Swakop Basin, the 
leaching of the contained metals from the clay particles by the fluid 
trapped in the sediments, and the transportation of these metals in 
brine solutions. Bacterial action resulted in the formation of hydro- 
gen sulphide, which was then trapped in the carbonates and later 
released when the dolomitic rocks of the area were subjected to 
folding, faulting, and brecciation. On its release, the hydrogen sul- 
phide reacted with the brine solutions to form sulphide deposits in 
the fault and breccia zones. 


41582 (SKBF-KBS-TR—83-37) Surface migration in 
sorption processes. Rasmuson, A.; Neretnieks, J. (Swedish 
Nuclear Fuel Supply Co., Stockholm. Div. KBS). Mar 
1983. 54p. NTIS (US Sales Only), PC A04/MF AO1. Order 
Number DE84703074. 

Diffusion rates of sorbing chemical species in granites and 
clays are in several experiments within the KBS study, higher than 
can be explained by pore diffusion only. One possible additional 
transport mechanism is transport of sorbed molecules/ions along 
the intrapore surfaces. As a first step a literature investigation on on 
solid surfaces has been conducted. A lot of experimental evidence 
of the mobility of the sorbed molecules has been gathered through 
the years, particulary for metal surfaces and chemical engineering 
systems. For clays however, there are only a few articles, and for 
granites none. Two types of surface migration models have been 
proposed in the litterature: i) Surface flow as a result of a gradient 
in spreading pressure. ii) Surface diffusion as a result of a gradient 
in concentration. The surface flow model has only been applied to 
gaseous systems. However, it should be equally applicable to liquid 
systems. The models i) and ii) are conceptually very different. 
However, the resulting expressions for surface flux are complicated 
and it will not be an easy task to distinguish between them. There 
seem to be three ways of discriminating between the transport 
mechanisms: a) Temperature dependence. b) Concentration depend- 
ence. c) Order of magnitude. 
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41583 (PB—84-169929) Effects of heat transfer from a 
hot penetrator installed in the ocean bed. Maddocks, D.V.; 
Savvidou, C. (Cambridge Univ. (UK). Dept. of Engineer- 
ing). 1984. 23p. NTIS, PC E03/MF E03. 

The Cambridge Geotechnical Centrifuge is being used to in- 
vestigate the geotechnical aspects of the disposal of radioactive 
waste in the deep ocean bed using free fall penetrators. The investi- 
gation is being carried out in two parts, and this paper deals with 
experiments carried out to monitor the effects of heat transfer from 
hot cylindrical canisters installed in submerged beds of kaolin by 
pulling them at a slow velocity from the surface of the sediment to 
a buried depth which is approximately three times their own 
length. The second part is concerned with the nature of the pene- 
tration event at speeds appropriate to the prototype. 


41584 Fluctuating longshore pressure gradient on the pa- 
cific northwest shelf: A dynamical analysis. Hickey, B.M. 
(School of Oceanography, University of Washington, Seat- 
tle, WA 98195). Journal of Physical Oceanography; 14: No. 2, 
276-293(Feb 1984). 

The majority of papers on Pacific Northwest shelf dynamics 
have emphasized the relationship between longshore wind stress 
tau/sub s/ and longshore velocity v. However, attempts to illus- 
trate a balance of momentum in the longshore direction have not 
been encouraging. tau/sub s//H (where H is water depth) has in- 
sufficient magnitude to balance the vertically averaged longshore 
acceleration V/sub s/, at least during summer. In this paper it is 
demonstrated that the missing momentum is provided by the long- 
shore pressure gradient force -p/sub y/. The pressure gradient was 
estimated using tide gauge and atmospheric pressure data at stations 
separated by roughly 400 km. Seasonal and long-term means from 
Hickey and Pola and, in some cases, nonseasonal monthly anoma- 
lies from Enfield and Allen were added to the sum of the tide 
gauge and atmospheric pressure data to form time series ot total 
subsurface pressure. The pressure data were multiplied by an off- 
shore decay factor to simulate coastal trapping. 
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41585 (AAO-PP—194) Gas dynamics in barred spirals, 
II: NGC 7496 and 289. Pence, W.D.; Blackman, C.P. 
(Anglo-Australian Observatory, Epping (Australia)). Feb 
1984. 30p. NTIS (US Sales Only), PC A03/MF A01. Order 
Number DE84702798. 

The gas velocity fields in the barred spiral galaxies NGC 
7496 and 289 have been measured by means of long-slit spectra ob- 
tained with the Anglo-Australian Telescope. Pronounced deviations 
from circular motion of the type predicted by recent theoretical 
models are seen in NGC 7496: the isovelocity contours are distort- 
ed into a characteristic S-shaped pattern and there is a large veloci- 
ty gradient across the bar. The velocity field is virtually identical to 
that of a previously observed barred spiral, NGC 5383 for which a 
number of models have been published. The nuclear [OIII] emission 
lines are very asymmetric with a wing extending to about 1000 km 
s-? to the blue of the systemic velocity; this wing is only faintly 
seen in the Balmer lines. NGC 289 has a much smaller bar and con- 
sequently the noncircular motions are less pronounced. The most 
obvious effect is that the kinematic major and minor axes are not 
perpendicular which is a signature of oval distortions. As a further 
test of the models of gas streaming in barred spirals the results from 
11 previously studied galaxies have been collected. It is shown that 
the appearance of the velocity field depends on the orientation of 


the bar to the line of sight, in good agreement with the model pre- 
dictions. 


41586 (AAO-PP—195) Near-infrared of Eta 
Carinae. Allen, D.A.; Jones, T.J.; Hyland, A.R. (Anglo- 
Australian Observatory, Epping (Australia)). Feb 1984. 19p. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702797. 

Spectroscopy of the luminous star Eta Carinae has been per- 
formed in the atmospheric windows between 1.0 and 2.3 ym. The 
spectral resolution employed, up to about 1200, is the highest yet 
used at these wavelengths on this object. More than 80 emission 
lines have been recorded and identifications are offered for 90% of 
them, mostly with species also seen at optical wavelengths. The 
emission lines are little affected by either circumstellar reddening or 
optical depth effects. Evidence that the central star is hotter than 
40,000 K is found and abundance for some species are derived. Eta 
Car is found to be overabundant in helium, but probably undera- 
bundant in iron in the gaseous state. 


41587 (BNL—35021) Chlorine and bromine solar neutri- 
no experiments. Cleveland, B.; Davis, R. Jr.; Rowley, J.K. 
(Brookhaven National Lab., Upton, NY (USA)). 1984. Con- 
tract AC02-76CH00016. 10p. (CONF-840449—12). NTIS, 
PC A02/MF A0Ol; 1; GPO Dep. Order Number 
DE84015720. 

From 2. symposium on resonance ionization spectroscopy 
and its applications; Knoxville, TN, USA (16 Apr 1984). 

Portions are illegible in microfiche products. 

The sun is generally believed to be generating energy by a 
set of hydrogen fusion reactions that are occurring in its deep inte- 
rior. These exothermic reactions serve to convert hydrogen into 
helium emitting energy in the form of positrons, neutrinos, gamma 
radiation and kinetic energy. These processes can be studied direct- 
ly by studying the spectrum of neutrinos. The neutrino has the 
unique property of penetrating the sun without loss of energy and 
therefore can be used to observe the energy generation process in 
the interior of the sun. The results of these studies are of impor- 
tance to our understanding of the structure and evolution of the 
sun, and stars in general. 





41588 (IC—83/11) Extra space-time dimensions: Towards 
a solution to the cosmological constant problem. Rubakov, 
V.A.; Shaposhnikov, M.E. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Jan 1983. 16p. NTIS (US 
Sales Only), PC A0O2/MF AOl. Order Number 
DE84702183. 

We discuss the possibility that the consmological constant 
problem is solved by raising the number of spatial dimensions a la 
Kaluza-Klein. In (4+2)-dimensional pure gravity theory with the 
explicit A-term we find classical solutions with vanishing physical 
cosmological constant and compact 2-dimensions. However, there 
also exist solutions with the non-vanishing physical A-term, and the 
case Asub(phys)=0 is not preferred at the classical level. We con- 
jecture that quantum corrections and/or additional interactions 
single out the solution with vaniching physical cosmological con- 
stant. 


41589 (IC—83/62) Quantization of Robertson-Walker ge- 
ometry coupled to fermionic matter. Christodoulakis, T.; 
Zanelli, J. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jun 1983. 23p. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84701946 

A Robertson-Walker universe coupled to a spin 1/2 Dirac 
field is quantized following Dirac’s formalism for constrained Ha- 
miltonian systems. It is found that in nearly all cases it can be as- 
serted that the universe avoids the collapse. 


41590 (INIS-mf—9012) Pleiades. An astrometric and 
photometric study of an open cluster. Leeuwen, F. van. 
(Rijksuniversiteit Leiden (Netherlands)). 26 May 1983. 138p. 
NTIS (US Sales Only), PC AO7/MF AOl1. Order Number 
DE84780487. 

Dutch summary included. 

The main objective of the present work is to determine 
proper motions in an area of 8.2 by 8.2 degrees around the cluster 
centre of the Pleiades using photometry and astrometry. Although 
all necessary measurements and reductions have been accomplished, 
there was no time and money left to entirely finish this part of the 
work in the context of this thesis. The astrometric measurements 
and their reduction to the extent that the work was completed, are 
described. Fortunately, a survey by Pels, although at much lower 
accuracy, was able to provide several possible members in the out- 
lying regions of the cluster. Photometric measurements on these 
stars are presented. The differential reddening of the B and A stars 
is discussed. Moreover, the K stars, and in particular their vari- 
ations, are described. Finally, the astrometric and photometric data 
on the cluster members are combined and examined. Their surface 
and space density distributions are derived as well as the luminosity 
and mass functions of the cluster. These data are compared with 
models for open clusters, and, together with the models, with inter- 
nal velocity dispersion data derived from proper motions. 


41591 (INIS-mf—9020) Nature of OH/IR stars. Proper- 
ties and ics of an evolved stellar population. 
Herman, J. (Rijksuniversiteit Leiden (Netherlands)). 8 Sep 
1983. 188p. NTIS (US Sales Only), PC A09/MF AOI1. 
Order Number DE84780488. 

In this work masers in evolved stars are studied, in particular 
the emission from the OH radical. The time variability of the OH 
masers was measured over a period of five years with the Dwinge- 
loo Radio Telescope. These single-dish observations proved that 
most of the underlying stars are very long period variables, appar- 
ently a kind of extension of the well-known long period Mira varia- 
bles. The mean OH fluxes and epochs were obtained as well as a 
confirmation of the radiative coupling between the maser and the 
star (by comparison with infrared data provided by other observ- 
ers), the degree of saturation, and, most important of all, a determi- 
nation of the linear dimensions of the circumstellar shells. Multi-ele- 
ment interferometer observations were made in order to study the 
spatial structure of OH masers. By combining the phase lag meas- 
urements and the spatial extent distances to individual stars could 
be determined with a high, unprecedented accuracy. Infrared 
broad-band photometry was done in the wavelength region from 3 
pm to 20 wm, where most of the energy of these objects is radiat- 
ed. The space density and galactic distribution of OH/IR stars are 
discussed and compared with the appearance of OH masers in the 
solar neighbourhood. 
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(INIS-mf—9023) Physics of the —_ universe. 
Applications of theories of elementary particles to cosmology 
at very high temperatures. Klinkhamer, F.R. (Rijksuniversi- 
teit Leiden (Netherlands)). 21 Sep 1983. 169p. NTIS (US 
Sales Only), PC A08/MF AOl. Order Number 
DE84780490. 

Dutch summary included. 

In this thesis, the author has assembled his papers on elemen- 
tary particle physics which are of importance for studying cosmolo- 
gy viz. the physics of the early universe. A rather detailed intro- 
duction reviewing basic principles and current trends in the relation 
particle physics/cosmology precedes the papers. 


41593 (INIS-mf—9024) Galaxies in low density regions 
of the universe. Brosch, N. (Rijksuniversiteit Leiden (Neth- 
erlands)). 28 Sep 1983. 139p. NTIS (US Sales Only), PC 
A07/MF A01. Order Number DE84780489. 

Contains summaries in Dutch and Hebrew; 23 tables; 34 
figs.; Chs. 2, 4, 5 previously published in Astron. Astrophys. Suppl. 
Ser. 48 (1982) 63; Astrophys. J. 253 (1982) 526; Astron. Astrophys. 
113 (1982) 231; respectively. 

ntil recently, no sample of galaxies has been offered for 
study as being representative of isolated galaxies. However, lately 
two such samples have been published; one of them is the subject 
of this study. Both lists of isolated galaxies contain only a few per- 
cent of all galaxies considered in the original sources. The study of 
the isolated galaxies’ sample includes optical UBV photometry, in- 
frared photometry, 6-cm radio continuum observations and ultra- 
violet spectrophotometry. The results provide a database to com- 
pare the properties of isolated galaxies to those of nonisolated ones 
which have probably been modified since their formation by en- 
counters with gas or with other galaxies. A tentative explanation of 
the detected difference, the apparently enhanced degree of nuclear 
activity in isolated galaxies is given. 


(INIS-mf—9032, pp vp) Topical problems of the 
physics of cosmic particles. Kudela, K.; Just, L.; 
Slivka, M.; Stehlik, M. (Slovenska Akademia Vied, Kosice 
(Czechoslovakia). Ustav Experimentalnej Fyziky). 1981. ane 
Slovak). NTIS (US Sales Only), PC A06/MF AO1. 
Number DE84780517. (CONF-8108164—Pt.2). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 

A brief survey is presented of the current state of the study 
of cosmic particles and of certain possibilities of the development of 
experiments which would contribute to the advance of this disci- 
pline. The selection of experiments cited is influenced by the work 
of Czechoslovak physicists who are engaged in the research of en- 
ergetic cosmic particles. 


41595 (INS—461) Path integral measure for gravitational 
interactions. Fujikawa, Kazuo. (Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study). Jan 1983. 13p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84701947. 

It is pointed out that the path integral variables as well as 
the local measure for gravitational interactions are uniquely speci- 
fied if one imposes the anomaly free condition on the Becchi- 
Rouet-Stora supersymmetry associated with general coordinate 
transformations. This prescription is briefly illustrated for the Ein- 
stein gravity and supergravity in four space-time dimensions and 
the relativistic string theory in two dimensions. 


=. (PPJ—569) Model of ‘disparitions brusques’ 

sudden disappearance of eruptive prominences) as an instabil- 
- driven by MHD waves. Sakai, J.; Nishikawa, K.I. 
~~, as (Japan). Inst. of Plasma Physics). Apr 1982. 
29p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE84701983. 

A mode of ‘disparitions brusques’ (sudden disappearance of 
eruptive prominences) is discussed based on the Kippenhahn and 
Schluter configuration. It is shown that Kippenhahn and Schluter’s 
current sheet is very weakly unstable against magnetic reconnecting 
modes during the lifetime of quiescent prominences. Disturbances 
in the form of fast magnetosonic waves originating from nearby 
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active regions or the changes of whole magnetic configuration due 
to newly emerged magnetic flux may trigger a rapid growing insta- 
bility associated with magnetic field reconnection. This instability 
gives rise to disruptions of quiescent prominences and also gener- 
ates high energy particles. 


41597 (ITEF—74(1983)) Supernova SN1961y - an explo- 
sion of a very massive star. Utrobin, V.P. (Gosudarstvennyj 
Komitet po Ispol’'zovaniys Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1983. 70p. (In Russian). NTIS (US Sales Only), PC A04/ 
MF AO1. Order Number DE84702222. 

An investigation of the outburst of the unique supernova 
SN1961v in the galaxy NGC 1058 is carried out. An analysis of hy- 
drodynamical models of supernova outbursts and a comparison 
with a considerable body of observational data on SN1961v clearly 
show that the SN1961v phenomenon is an explosion of a very mas- 
sive star-with the mass of 2000 M and radius of about 100 R that 
results in expelling the envelope with the kinetic energy of 1.8x105? 
erg. The light curve of SN1961v furnishes direct evidence for a 
heterogeneity of the presupernova interior. The chemical composi- 
tion produced during the evolution of the very massive star and in 
the final explosion must have a number of the essential features. In 
particular, hydrogen has to be underabundant relative to the solar 
content and distributed in the specific manner through the star. At 
late stages from February 1963 to February 1967, the light curve of 
SN1961v may be accounted for as interaction of the expelled enve- 
lope with the stellar wind of presupernova. 


41598 (TEP—78(1982)) Baryon asymmetry in inflation- 
ary universe. Dolgov, A.D.; Linde, A.D. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1982. 16p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702221. 

The problem of the baryon asymmetry in inflationary uni- 
verse is discussed. It is shown that the baryon asymmetry in infla- 
tionary universe under certain constrainsts on masses of superheavy 
bosons can be larger than that in the standard scenario. An impor- 
tant property of the model considered is that the final baryon asym- 
metry does not depend on initial conditions in the early universe in 
contrast to what occurs in the standard scenario based on (B-L) 
conserving grand unified theories. The new scenario is realized in 
the framework of the SU(5) Coleman-Weinberg theory with the 
symmetry breaking. 


41599 (ITF—83-63-R) Asymmetry of Fraunhofer lines 
and structure of solar photosphere. Fluctuations of tempera- 
ture and velocity. Kostyk, R.I. (AN Ukrainskoj SSR, Kiev. 
Inst. Teoreticheskoj Fiziki). 1983. 26p. (In Russian). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE84703060. 

Semiempirical horizontal-inhomogeneous model of solar 
photosphere is constructed, which explains the center-to-limb varia- 
tion of assymmetries and wave-length shifts of photospheric spec- 
tral lines. The temperature and granular velocities over the photos- 
phere are found to be uncorrelated. 


41600 (JINR—E-11-83-692) Numerical solution of the 
equation of the computerized tomography and its application 
in astrophysics. Krastev, A.; Nedialkov, J. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Computing 
Techniques and Automation). 1983. 8p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84702796. 

A method for numerically solving the equation of the com- 
puterized tomography is proposed. The method, is based on the 
Cormack’s formulae and is applied for studying media with central 
symmetry. The generalization for the nonsymmetric case does not 
lead to complications. The method is applied for the investigation 
of the density distribution of the Earth, the other planets and the 
Sun by means of neutrino experiments. 


ERA-9/20 / 5544 


41601 (LA-UR—84-2140) Review of simulation of quasi- 
parallel collisionless shocks. Quest, K.B. (Los Alamos Na- 
tional Lab., NM (USA)). 1984. Contract W-7405-ENG-36. 
4ip. (CONF-840256—5). NTIS, PC A03/MF A001; GPO 
Dep. Order Number DE84015489. 

From Chapman conference on collisionless shock waves in 
the heliosphere; Napa Valley, CA, USA (20 Feb 1984). 

Progress in the numerical simulation of quasiparallel shocks 
is reviewed. Recent work on one-dimensional hybrid codes (fluid 
electrons, particle ions) and two-dimensional particle codes is em- 
phasized. Basic goals and limitations of the various models are 
stated throughout the text. 


41602 (LA-UR—84-2338) Solar neutrino spectroscopy. 
Haxton, W.C. (Los Alamos National Lab., NM (USA)). 
1984. Contract W-7405-ENG-36. 12p. (CONF-8405193— 
33). NTIS, PC A02/MF A01; GPO Dep. Order Number 
DE84015518. 

From Conference on the intersections between particle and 
nuclear physics; Steamboat Springs, CO, USA (23 May 1984). 

The nuclear physics, particle physics, and astrophysics moti- 
vations for completing a program of solar neutrino spectroscopy 
are reviewed. 


41603 (LA-UR—84-2339) Solar neutrinos: propsects for 
detection and implications. Haxton, W.C. (Los Alamos Na- 
tional Lab., NM (USA)). 1984. Contract W-7405-ENG-36. 
16p. (CONF-8406182—1). NTIS, PC A02/MF A01; GPO 
Dep. Order Number DE84015522. 

From 11. international conference on neutrino physics and 
astrophysics; Nordkirchen bei Dortmund, F.R. Germany (11 Jun 
1984). 

; From the viewpoint of particle physics, the sun provides us 
with a high intensity (~ 10*1/cm?sec) source of neutrinos that have 
traveled over an interesting distance. We would be remiss not to 
exploit this opportunity to mount incomparable neutrino oscillation 
experiments. From the viewpoint of astrophysics, these neutrinos 
carry, in their flux and energy distribution, a precise record of the 
thermonuclear reactions that we believe occur in the sun's high- 
temperature core. They provide a unique, quantitative test of our 
theories of stellar evolution, and thus of one of the fundamental 
clocks that monitor the aging of our universe. This information 
cannot be obtained from conventional observations of the radiation 
emitted from cool stellar surfaces: solar photons have lost, in their 
107 year journey outward from the core, all detailed memory of the 
mechanisms by which they were created. The thesis of this talk is 
the feasibility, by virtue of several very recent advances in nuclear 
physics and nuclear chemistry, of a complete program of solar neu- 
trino spectroscopy that will quantitatively test both the standard 
stellar model and the behavior of low-energy neutrinos over astro- 
physical distances. 


41604 (LA-UR—84-2448) Effects of core mixing on solar 
oscillation frequencies. Cox, A.N.; Kidman, R.B. (Los 
Alamos National Lab., NM (USA)). 27 Jul 1984. Contract 
W-7405-ENG-36. 5p. (CONF-840779—1). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. Order Number DE84015540. 

From 25. Liege international astrophysical colloquium; 
Leige, Beigium (10 Jul 1984). 

Portions are illegible in microfiche products. 

This paper discusses predicted p- and g-mode periods for 
two solar models provided by Schatzman and Maeder (1981). One 
model has no mixing while the other has turbulent diffusion mixing 
(allowed for by a Reynolds number of 100). The resulting g-mode 
period spacings allow a very close look at the central solar struc- 
ture which, like the p-mode period splittings, indicate little or no 
mixing over the lifetime of the sun. 


41605 (LA-UR—84-2449) Radial oscillations and their 
theoretical interpretations. Cox, A.N. (Los Alamos National 
Lab., NM (USA)). 1984. Contract W-7405-ENG-36. 20p. 
(CONF-840779—2). NTIS, PC A02; 3; GPO Dep. Order 
Number DE84015539. 

From 25. Liege international astrophysical colloquium; 
Leige, Belgium (10 Jul 1984). 





Paper copy only, copy does not permit microfiche produc- 
tion. 

Outstanding problems discussed include: the phenomenon of 
helium settling, helium enrichment, the amplitude variations of HR 
7308, the cause of double mode pulsations, the Oosterhoff-Sandage 
effect, needed observations of BL Her and W Vir colors, and the 
cause of the 8 Cephei pulsations. 43 references, 18 figures. 


41606 (OU-NPL—24/81) Model of the normal and null 
states of pulsars. Jones, P.B. (Oxford Univ. (UK). Nuclear 
Physics Lab.). 1981. 24p. Oxford Univ., Nuclear Physics 
Lab., Keble Road, Oxford. 

A solvable three-dimensional polar cap model of pair cre- 
ation and charged particle acceleration has been derived. There are 
no free parameters of significance apart from the polar surface mag- 
netic flux density. The parameter Co determining the acceleration 
potential difference has been obtained by calculation of elementary 
nuclear and electromagnetic processes. Solutions of the model exist 
for both normal and null states of a pulsar, and the instability in the 
normal state leading to the normal to null transition has been identi- 
fied. The predicted necessary condition for the transition is entirely 
consistent with observation. 


41607 (RAL—84-008, pp 1-27) Evolution of massive 
stars. Loore, C. de (Vrije Univ., Brussels (Belgium)). 1984. 
NTIS (US Sales Only), PC A10/MF A0O1. Order Number 
1184780541. (CONF-8305207—). 

From RAL workshop on astronomy and astrophysics - spec- 
tral evolution of galaxies; Abingdon, UK (23 May 1983). 

The evolution of stars with masses larger than 15 sun masses 
is reviewed. These stars have large convective cores and lose a sub- 
stantial fraction of their matter by stellar wind. The treatment of 
convection and the parameterisation of the stellar wind mass loss 
are analysed within the context of existing disagreements between 
theory and observation. The evolution of massive close binaries and 
the origin of Wolf-Rayet Stars and X-ray binaries is also sketched. 


41608 (RAL—84-008, pp 86-94) Theoretical foundations 
of evolutionary population synthesis: a progress report. Ren- 
zini, A.; Buzzoni, A. (Bologna Observatory (Italy)). 1984. 
NTIS (US Sales Only), PC Al0/MF AO1. Order Number 
TI84780541. (CONF-8305207—). 

From RAL workshop on astronomy and astrophysics - spec- 
tral evolution of galaxies; Abingdon, UK (23 May 1983). 

The problem of the evolutionary synthesis of stellar popula- 
tions is addressed from the viewpoint of the theory of stellar evolu- 
tion. It is emphasised that, in fitting the observed spectral energy 
distributions of stellar populations, it is necessary to derive the rela- 
tive contributions of the various stellar types to the total bolometric 
luminosity, not just their relative contribution at a few wave- 


lengths. 


41609 (RAL—84-008, pp 95-116) Empirical study of star 
formation in galaxies. Gondhalekar, P.M. (Rutherford Ap- 
pleton Lab., Chilton (UK)). 1984. NTIS (US Sales Only), 
PC Al0/MF AOl. Order Number 1184780541. (CONF- 
8305207—). 

From RAL workshop on astronomy and astrophysics - spec- 
tral evolution of galaxies; Abingdon, UK (23 May 1983). 

At present there is little detailed understanding of factors 
which determine the star formation rate in galaxies. However, a 
wealth of data from X-ray to radio frequencies have been obtained 
and are being obtained on “normal” galaxies. These data contain 
valuable information on birth-rate and death-rate of stars, stellar 
mass distribution, star formation rate, dust content, etc., in galaxies. 
An empirical study of star formation and stellar evolution in a gas 
cloud can, therefore, be useful. Such models can not only clarify 
the evolution of luminosity and colour of a gas-star complex but 
also provide valuable insight into changes to be expected in these 
parameters when random bursts of star formation occur in such 
gas-star complexes. The result of such an empirical study or model 
is described in this paper. 
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41610 (RAL—84-008, pp 28-49) Star formation in late 
type galaxies. Viallefond, F. (Observatoire de Paris, Section 
de Meudon, 92 (France)). 1984. NTIS (US Sales Only), PC 
A10/MF AOl. Order Number 1184780541. (CONF- 
8305207—). 

From RAL workshop on astronomy and astrophysics - spec- 
tral evolution of galaxies; Abingdon, UK (23 May 1983). 

The stars form from the interstellar matter. An important 
question is “what are the physical parameters which govern star 
formation in galaxies”. The purpose of this paper is to extract useful 
information from various observations in order to search for these 
parameters which influence two basic functions: the Initial Mass 
Function and the Star Formation Rate. 


41611 (RAL—84-008, pp 50-61) Chemical evolution of 
galaxies with HII regions. Pagel, E.J. (Royal Greenwich 
Observatory, Hailsham (UK)). fos. NTIS (US Sales Only), 

PC A10/ME AOl. Order Number 1184780541. (CONF- 

8305207—). 

From RAL workshop on astronomy and astrophysics - spec- 
tral evolution of galaxies; Abingdon, UK (23 May 1983). 

The determination of abundances in HII regions of external 
galaxies is briefly described. The resulting radial abundance gradi- 
ents in heavy elements typified by oxygen are related to local ga- 
lactic parameters (disc surface density and gas fraction) determined 
in a recent investigation by another author and it is suggested that 
they can be explained by a model in which inflow is neglected, but 
the yield is an increasing function of local surface density. 


41612 (RAL—84-008, pp 62-66) Interstellar dust. 
Nandy, K. (Royal Observatory, Edinburgh (UK)). 1984. 
NTIS (US Sales Only), PC Al0/MF AO1. Order Number 
1184780541. (CONF-8305207—). 

From RAL workshop on astronomy and astrophysics - spec- 
tral evolution of galaxies; Abingdon, UK (23 May 1983). 

Submicrometre-sized dust grains in the space between stars 
have been a subject of astronomical investigation for several dec- 
ades. Recent years have seen a significant revival of interest in 
problems relating to interstellar grains in our Galaxy and in exter- 
nal galaxies, and their extinction properties are currently being 
probed over wavelengths ranging from the far infrared to the far 
ultraviolet. Infrared and ultraviolet spectra obtained from tele- 
scopes borne on satellites have contributed significantly to the 
present knowledge of the nature of interstellar dust. 


41613 (RAL—84-008, pp 67-85) Stellar synthesis models 
of galaxies. Bruzual, G.A. (Centro de Investigaciones de As- 
tronomia, Merida (Venezuela)). 1984. NTIS (US Sales 
Only), PC A1l0/MF AOi. Order Number 1184780541. 
(CONF-8305207—). 

From RAL workshop on astronomy and astrophysics - spec- 
tral evolution of galaxies; Abingdon, UK (23 May 1983). 

The main purpose of building stellar synthesis models of gal- 
axies is to derive the fractions of different stellar groups present in 
a stellar system at a given epoch. This information, when used to- 
gether with current knowledge about stellar evolution, allows the 
prediction of the past and future properties of these systems. By 
comparing the predicted and observed properties of nearby and dis- 
tant galaxies, e.g. their colors and spectral energy distributions, the 
amount of evolution undergone by these systems in the intervening 
time can be constrained to be within certain limits consistent with 
the theory and the cosmology assumed. 


41614 (RAL—84-008, pp 117-121) Infrared spectra of 
interacting galaxies. Robertson, N.A.; Joseph, R.D.; Meikle, 
W.P.S.; Wright, G.S. (Imperial Coll. of Science and Tech- 
nology, 1 London (UK). Blackett Lab.). 1984. NTIS (US 
Sales Only), PC A10/MF A011. Order Number T184780541. 
(CONF-8305207—). 

From RAL workshop on astronomy and astrophysics - spec- 
tral evolution of galaxies; Abingdon, UK (23 May 1983). 

Tidal interactions between galaxies are likely to introduce 
profound changes in the evolutionary histories of the participating 
galaxies. A number of authors have shown that tidal interactions 
can produce substantial redistribution of material between galaxies. 
Such an injection of fresh material into the nucleus of a galaxy 
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could fuel a massive burst of star formation, and thereby alter sig- 
nificantly the spectral evolution of the galaxy. To investigate this 
idea a programme of infrared observations of interacting galaxies 
has been undertaken. 


41615 (RAL—84-008, pp 122-144) Observational aspects 
of galaxy evolution. Ellis, R.S. (Durham Univ. (UK). Dept. 
of Physics). 1984. NTIS (US Sales Only), PC A1l0/MF A01. 
Order Number T184780541. (CONF-8305207—). 

From RAL workshop on astronomy and astrophysics - spec- 
tral evolution of galaxies; Abingdon, UK (23 May 1983). 

More extensive ultraviolet data on nearby galaxies are now 
available via surveys conducted with three uv satellites. It seems 
appropriate to review these data and their implications for galaxy 
evolution, both in terms of comparisons with Bruzual’s models (this 
workshop) and via the effects of redshift on distant galaxies (K-cor- 
rections). 


41616 (RAL—84-008, pp 145-178) Colours as galaxy dis- 
tance indicators. Butchins, S.A. (Oxford Univ. (UK). Dept. 
of Astrophysics). 1984. NTIS (US Sales Only), PC A10/MF 
A01. Order Number T184780541. (CONF-8305207—). 

From RAL workshop on astronomy and astrophysics - spec- 
tral evolution of galaxies; Abingdon, UK (23 May 1983). 

The observations for this work were made in June 1980 with 
the UK Schmidt 48 inch telescope at Siding Spring Australia. Two 
colour photometry was used to enable a more accurate estimation 
of the redshifts and types of the galaxies observed than could be 
achieved by the use of a single colour. To do this two-colour tra- 
jectories with respect to redshift had to be calculated for various 
types of galaxy. 


41617 (RAL—84-008, pp 179-189) Changes in the stellar 
populations of radio galaxies with epoch. Lilly, S.J. (Edin- 
burgh Univ. (UK)). 1984. NTIS (US Sales Only), PC A10/ 
MF AO1. Order Number TI84780541. (CONF-8305207—). 

From RAL workshop on astronomy and astrophysics - spec- 
tral evolution of galaxies; Abingdon, UK (23 May 1983). 

The radio galaxies associated with 3CR radio sources at z of 
the order of 1 are the most distant objects known in which the op- 
tical and infrared light is dominated by starlight. By studying the 
colours and magnitudes of these galaxies, changes in the stellar pop- 
ulations can be followed over look-back times of more than half the 
present age of the Universe. 


41618 (RAL—84-008, pp 190-204) Distant galaxies and 
the determination of the deceleration parameter. Kron, R.G. 
(Yerkes Observatory, Williams Bay, WI (USA)). 1984. 
NTIS (US Sales Only), PC Al0/MF AO1. Order Number 
1184780541. (CONF-8305207—). 

From RAL workshop on astronomy and astrophysics - spec- 
tral evolution of galaxies; Abingdon, UK (23 May 1983). 

This paper reviews the problems involved in determining the 
deceleration parameter qo from measurements of the expansion 
(red-shift) and the distance, considering in particular the complicat- 
ed effects of evolution. 


41619 (RAL—84-008, pp 205-210) Unravelling the 
cosmic code. Silk, J. (California Univ., Berkeley (USA)). 
1984. NTIS (US Sales Only), PC Al10/MF A0Ol. Order 
Number T1I84780541. (CONF-8305207—). 

From RAL workshop on astronomy and astrophysics - spec- 
tral evolution of galaxies; Abingdon, — (23 May 1983). 

Problems in the understanding of galaxy Secmntion and evo- 
lution are reviewed. This paper is a summing up of the individual 
contributions presented at the workshop. 


41620 (RAL—84-008) Spectral evolution of galaxies. 
Rutherford Appleton Laboratory workshop on astronomy and 
astrophysics, Abingdon, 23-25 May 1983. Gondhalekar, P.M. 
(ed.). (Rutherford Appleton Lab., Chilton (UK)). 1983. 
222p. (CONF-8305207—). NTIS us Sales Only), PC A10/ 
MF AO1. Order Number DE84780 

From RAL workshop on aan and astrophysics - spec- 
tral evolution of galaxies; Abingdon, UK (23 May 1983). 

Abstracts of individual items from the workshop were pre- 

pared separately for the data base. (GHT) 


41621 (TRITA-EPP—83-06) Space research and cosmic 
plasma physics. Alfven, H. (Royal Inst. of Tech., Stockholm 
(Sweden)). Aug 1983. 47p. (CONF-8308178—1). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE84703061. 

From JUGG meeting; Hamburg, F.R. Germany (22 Aug 
1983). 

Scientific progress depends on the development of new in- 
struments. The change from Ptolemaic to Copernican cosmology 
was to a large extent caused by the introduction of telescopes. 
Similarly, space research has changed our possibilities to explore 
our large scale environment so drastically that a thorough revision 
of cosmic physics is now taking place. A list is given of a large 
number of fields in which this revision is in progress or is just start- 
ing. The new views are based on in situ measurements in the mag- 
netospheres. By extrapolating these measurments to more distant re- 
gions plasma astrophysics in general has to be reconsidered. In cer- 
tain important fields the basic approach has to be changed. This ap- 
plies to cosmogony (origin and evolution of the solar system) and 
to cosmology. New results from laboratory and magnetospheric 
measurements extrapolated to cosmogonic conditions give an in- 
creased reliability to our treatment of the origin and evolution of 
the Solar system. Especially the Voyager observations of the Satur- 
nian rings give us the hope that we may transfer cosmogony from a 
playground for more or less crazy ideas into a respectable science. 


41622 (UCRL—90924) Toward unification of elementary 
particle physics and cosmology in 10-dimensions. Chapline, 
G.; Gibbons, G. (Lawrence Livermore National Lab., CA 
(USA); Cambridge Univ. (UK). Dept. of Applied Mathe- 
matics and Theoretical Physics). 14 Jun 1984. Contract W- 
7405-ENG-48. 8p. (CONF-8406172—1). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. Order Number DE84013950. 

From 8. Johns Hopkins conference on particle physics; Balti- 
more, MD, USA (20 Jun 1984). 

Portions are illegible in microfiche products. 

Ten-dimensions seem to be a unique setting for unifying at 
the classical level cosmology and elementary particle physics. Some 
interesting results along these lines are obtained starting with a 
Yang-Mills coupled to supergravity theory in 10-dimensions. How- 
ever, further progress will require finding an underlying quantum 
theory. 


41623 (UWThPh—83-23) Gravitational collapse in quan- 
tum mechanics with relativistic kinetic energy. Lieb, H.E.; 
Thirring, W.E. (Vienna Univ. (Austria)). 1983. 22p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702080. 

We prove that the mechanical Hamiltonian H = 
Xsub(i=1)sup(N) (p? + m?)sup(1/2) - kappa Zsub(i>j) ‘xsub(i) - 
xsub(j)'"! for bosons (resp. fermions) is bounded from below if N 
<= csub(b) kappa ~! (resp. N <= csub(f) kappa sup(-3/2)). H is 
unbounded from below if N > csub(b)’ kappa ~! (resp. N >= 
csub(f)’ kappa sup(-3/2)). The constants csub(b) and csub(b)’ (resp. 
csub(f) and csub(f)’) differ by about a factor 2 (resp. 4). 


41624 (UWThPh—83-26) Linearized superhairs on multi- 
black hole backgrounds. Embacher, F. (Vienna Univ. (Aus- 
tria)). 1983. 16p. NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84702079. 

It is shown that the linearized Rarita-Schwinger equation on 
a multi-black hole background of the Majumdar-Papapetrou class 
admits time-independent and regular non-gauge solutions that die 
off at infinity. The number of freely available real constants is sup- 
posed to be four, thus being independent of the number of black 
holes. As a consequence, the gravitino field seems to be uniquely 
determined by its supercharge. Moreover, each supercovariantly 
constant spinor corresponds to one gravitino solution. 
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41625 (AD-A—140586/9) Low frequency electric and 
magnetic noise along the auroral field lines. Progress report. 


Gurnett, D.A.; Huff, R.L.; Menietti, J.D.; Wi 

J.D.; Burch, J.L. (iowa Univ., Iowa City (USA). Dept. of 

cara and Astronomy). Feb 1984. 56p. NTIS, PC A04/ 
AOl. 


Prepared in cooperation with Southwest Research Institute, 
San Antonio, TX, Contract NAS5-26363 and NAS5-25693. 
wave and plasma measurements from the DE-1 
‘spacecraft are used to investigate an intense band of low frequency, 
< 100 Hz, electric and magnetic noise detected at low altitudes 
over the auroral zones. This noise is observed by DE-1 on essential- 
ly every low altitude pass over the auroral zone and occurs in re- 
gions of intense low energy, 100 eV to 10 keV, electron precipita- 
tion and field-aligned currents. The electric field polarization in a 
plane perpendicular to the static magnetic field is random. Correla- 
tion measurements between the electric and magnetic fields show 
that the perpendicular (approx. north-south) electric field fluctua- 
tions are closely correlated with the perpendicular (east-west) mag- 
netic field fluctuations, and that the Poynting flux is directed down- 
ward, toward the Earth. The total electromagnetic power flow as- 
sociated with these fluctuations is very large, approx. 10 to the 8th 
power watts. Two interpretations of the low frequency noise are 
considered: first, that the noise is produced by quasi-static fields im- 
bedded in the ionosphere, and second, that the noise is due to 
Alfven waves propagating along the auroral field lines. For the 
quasi-static interpretation, the ratio of the magnetic to electric field 
strengths is determined by the Pedersen conductivity at the base of 
the ionosphere, whereas for the Alfven wave interpretation it is de- 
termined by the Alfven index of refraction. 


41626 (AD-A—140615/6) Distributions of = and 
ionospheric currents observed simultaneously on a global 
scale. Scientific report for period ending 1981. Craven, J.D.; 
Kamide, Y.; Frank, L.A.; Akasofu, S.I.; Sugiura, M. (lowa 
Univ., Iowa City (USA). ‘Dept. of Physics and Astronomy). 
Aug 1983. 36p. NTIS, PC A03/MF AO1. 

The instantaneous spatial distribution of auroral emissions is 
observed with auroral imaging photometers on board the spacecraft 
Dynamics Explorer 1 (DE 1) as ground-based meridian chains of 
magnetometers simultaneously detect the magnetic signatures of 
ionospheric and field-aligned currents flowing at northern polar 
latitudes. Ionospheric conductivities at nighttime auroral latitudes 
are estimated from the measured auroral luminosities and used with 
the measured polar magnetic variations to compute model distribu- 
tions of ionospheric and field-aligned currents. Temporal resolution 
for the coordinated observations and model calculations is 12 min- 
utes. Model ionospheric and field-aligned current distributions are 
overlayed on global auroral images to illustrate spatial relations on 
a global scale at the maximum epoch of an auroral substorm. Ec- 
centric-dipole-latitude and magnetic-local-time coordinates are used. 
A model field-aligned current distribution is compared quantitative- 
ly with the distribution of field-aligned currents inferred from si- 
multaneous observations by the DE-2 magnetometer. 


41627 (AD-A—140809/5) Generation of broadband elec- 
trostatic noise by ion beam instabilities in the 

Progress report. Grabbe, C.L.; Eastman, T.E. (Iowa Univ., 
Iowa City (USA). Dept. of Physics and Astronomy). Jun 
1983. Sip. NTIS, PC A04/MF AO1. 

Sponsored in part by Grants NAGW-364, NASS5-26257 and 
NGL-16-001-043. 

Particle data from ISEE-1 sampled in the Earth's magneto- 
tail show the presence of energetic ion beams in the boundary layer 
of the plasma sheet. A theory of instabilities driven by the beams is 
developed and compared with wave data sampled simultaneous to 
the particle data. We concluded that the ion beams generate broad- 
band electrostatic bursts of noise. The electrostatic noise correlates 
well with the occurrence of the beams, and the spectrum is consist- 
ent with that predicted from a negative energy beam instability 
under magnetotail conditions. The theory predicts that a spectrum 
of growing waves can be driven for frequencies from .001 omega 
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pe up to omega pe, the electron plasma frequency, with a spectral 
peak typically under .01 omega pe or lower, in agreement with the 
wave data. Furthermore, as one moves away from the source 
region perpendicular to the magnetic field, the high frequency com- 
ponents of the observed wave spectra are predicted to gradually 
disappear, leaving the low frequency part of the spectrum, also as is 
observed. Evidence is given for significant pitch-angle scattering of 
the beams by the broadband electrostatic noise leading to more iso- 


41628 (AD-A—140916/8) Bands of ions and angular v's: 
a manifestation 


conjugate of ionospheric ion acceleration. 
Winningham, J.D.; Burch, J.L. (Southwest Research Inst., 
San Antonio, TX (USA). Dept. of Space Sciences). 1 Mar 
1984. 10p. NTIS, PC A02/MF AO1. 
Pub. in Jnl. of Geophysical Research, v89 nA3 p1749-1754, 1 
Mar 84. Original contains color plates: All DTIC and NTIS repro- 
ductions will be in black and white. 


41629 (IC—83/86) Propagation and stability of wave mo- 
tions in rapidly rotating spherical shells. 2. Hydromagnetic 
two-dimensional motions. Eltayeb, I.A. (International Centre 
for Theoretical Physics, Trieste (Italy)). Jul 1983. 72p. 
NTIS on _ Only), PC A04/MF AOl. Order Number 
DE847020 

Rill attic iat aad 
tions in spherical shells examined in paper I (Geophys. Astr. Fluid 
Dyn., 16, 129) are here extended to the case of a toroidal magnetic 
field together with an associated shear flow. The analysis is restrict- 
ed to moderate values of the magnetic field amplitude, in which 
case the ensuing motions are two-dimensional. They occur in thin 
cylindrical cells coaxial with the axis of rotation. For every set of 
the relevant parameters an infinity of modes exists and is divided 
into two uncoupled categories. One category is associated with a 
temperature perturbation even in the axial coordinate z and the 
other category odd in z. In the presence of an inner solid core the 
even set persists only outside the cylindrical surface, Csub(c), 
whose generators touch the inner core at its equator while the odd 
set persists everywhere. The direction of propagation of these 
waves depends on the ratio, q, of thermal to magnetic diffusivities 
and on the modified Chandrasekhar number Q (which is the ratio 
of Lorentz to Coriolis forces). For small values of q relevant to 
geophysical applications both eastward and westward propagation 
is possible if Q is small; but as Q increases beyond a certain value, 
only eastward propagation is possible. For the case of large q appli- 
cable to astrophysical situations both eastward and westward prop- 
agation is possible. All these results apply for a variety of tempera- 
ture gradients in which both internal and differential forms of heat- 
ing are invoked, and various forms of toroidal magnetic fields. The 
stability of these wave motions is examined and the most preferred 
mode of convection is identified in each case. The unstable cell 
always lies on Csub(c) or outside it. Its precise location depends on 
the types of magnetic field and temperature gradient. The sloping 
boundary of the spherical shell tends to stabilize westward propa- 
gating waves. 


cae ee pp 210-212) Studies on the bond 
and chemistry of atmospheric negative cluster ions. 

Dedideam, H. (Max-Planck-Institut fuer Kernphysik, Hei- 
delberg (Germany, F.R.)); Fahey, D.W.; Fehsenfeld, F.C. 
(Colorado Univ., Boulder (USA)). 1984. NTIS (US Sales 
Only), PC A18/MF AOl. Order Number 1184780511. 
(CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Bond energies of negative cluster ions of the type X™ . L 
(with X- = Cl", NO.~, NOs”, and HSOQ.~, and L = HO, SOs, 
HCl, and H2O.) were studied in a flowing afterglow apparatus. The 
results suggest that a minor part of the stratospheric negative ion 
population presumably consists of ions with HCl, HO. and SOs li- 
gands. 
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41631 (ITF—83-53-R) Theory of geomagnetic field rever- 
sals. Fomin, P.I.; Yurevich, L.V. (AN Ukrainskoj SSR, 
Kiev. Inst. Teoreticheskoj Fiziki). 1983. 23p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702795. 

It is shown tha* the strange attractor in phase space of the 
Rikitake two-disc dynamo is supressed by weak, if any, external 
magnetic field. Reversals of the external field causes the reversals 
of the dynamo field. Extension of the result obtained to geomagnet- 
ic dynamo taking into account inhomogeneous galactic magnetic 
field provides an explanation of the time scale for geomagnetic re- 
versals. 


41632 (JINR—R-11-83-591) Peculiarities of angular and 
energy spectra of particles in a magnetic field with a dipole 
configuration. Amirkhanov, I.V.; Golubykh, S.M.; Zhidkov, 
E.P.; Il‘ina, A.N.; Il'in, V.D. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Computing Techniques and 
Automation). 1983. 4p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE84702341. 

The existence of dips in high energy spectra in inner radi- 
ation belt protons geomagnetic trap is predicted. The location of 
the supposed characteristic properties is pointed out. A practical 
possibility to observe these effects in differential spectra is substanti- 
ated. The conclusions are based on the representations about non- 
linear resonances between particle oscillations in different degrees 
of freedom. 


41633 (LA-UR—84-2014) Electric field and plasma ener- 
gization in computer simulations of magnetotail reconnection. 
Birn, J. (Los Alamos National Lab., NM (USA)). 1984. 
Contract W-7405-ENG-36. 3lp. (CONF-8406167—1). 
NTIS, PC A03/MF AOl1; 1; GPO Dep. Order Number 
DE84014023. 

From 25. plenary session of COSPAR; Graz, Austria (25 Jun 
1984). 

, Portions are illegible in microfiche products. 

Reconnection in the magnetotail involves structural changes 
on large spatial and time scales which can, at least up to the present 
time, be handled only by MHD theory including some kind of re- 
sistivity. Numerical MHD simulations of reconnection are able to 
produce directly results on plasma energization in the form of bulk 
flow and heating, whereas information on acceleration of selected 
particles to higher energies can be obtained only in a secondary 
way by calculating single particle orbits in the self-consistent time 
dependent magnetic and electric fields following from the MHD 
simulation. We review and discuss results from numerical MHD 
codes on bulk and single particle energization and the electric fields 
governing possible energization. 


41634 (RL—83-076) Wave model for the aurora. 
Bingham, R.; Bryant, D.A.; Hall, D.S. (Rutherford Apple- 
ton Lab., Chilton (UK)). Jul 1983. 13p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84702012. 

A wave-particle interaction model is proposed for the elec- 
tron acceleration that leads to discrete aurora. Measurements of ac- 
celerated electrons are used to deduce the wave spectrum and the 
nature of the waves responsible for acceleration. The waves are 
identified as lower-hybrid waves. Generation of the waves by vari- 
ous free energy sources are considered and the wave energy re- 
quired to account for the aurora is calculated and compared with 
observations. 
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REFER ALSO TO CITATION(S) 39784, 40558, 40770, 40793, 40928, 41116, 
41630, 41875, 41960, 42019, 42205, 42207, 42239 


41635 (AD-A—140772/5) Collisional energy transfer in 
highly vibrationally excited molecules. Summary report Jun 
83-May 84. Crim, F.F. (Wisconsin Univ., Madison (USA). 
i of Chemistry). 3 Apr 1984. 7p. NTIS, PC A02/MF 

Overtone vibration-laser double resonance measurements 
have provided new data on vibrational and rotational relaxation in 
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HF(v = 2). These experiments determine the magnitudes of the 
total vibrational relaxation rate constants for HF(v = 1 and 2) as 
well as their temperature dependences. Detailed analysis yields the 
variation of the branching between competing V-V and V-TR 
pathways. Rotational relaxation data come from these measure- 
ments as well. The temporal evolution of individual rotational 
states observed in the double resonance studies provides level-to- 
level energy transfer rate constants when analyzed using an itera- 
tive fitting scheme which incorporates scaling relations among the 
rate constants. 


41636 (AD-A—140900/2) Computer simulation studies of 
sputtering from clean tungsten and nitrogen reacted tungsten 
and molybdenum surfaces. Master's thesis. Meyerhoff, D. 
(Naval Postgraduate School, Monterey, CA (USA)). Dec 
1983. 85p. NTIS, PC A05/MF A011. 

The Naval Postgraduate School computer simulation model 
QRAD was used to study sputtering from clean and nitrogen react- 
ed tungsten, and from nitrogen reacted molybdenum, for (001) sur- 
faces bombarded by normal incidence argon ions in the energy 
range from 0.5 keV to 3.0 keV. The simulation results are com- 
pared to experimental data obtained by Winters, who concludes, 
that the difference in the cross sections for the sputtering of nitro- 
gen from W(001) and Mo(001) is dominated by the adsorbate-sub- 
strate mass difference since the other important parameters are simi- 
lar. The simulation however shows little dependence on the sub- 
strate mass, but a strong dependence of the sputtering cross sections 
on the distance of the adatoms above the substrate. The nitrogen 
position is required to be higher on tungsten than on molybdenum. 


41637 (AD-A—141038/0) Electron excitation of vibra- 
tional states of D2 and He and detection of excited states by 
laser-induced fluorescence. Final report Oct 82-Sep 83. 
Phelps, A.V.; Buckman, S.J.; Tischer, H. (National Bureau 
of Standards, Boulder, CO (USA). Quantum Physics Div.). 
Apr 1984. 59p. NTIS, PC A04/MF AOI. 

Measurements and analyses are reported for the vibrational 
excitation of Dz and Hz by low and moderate energy electrons. The 
measurements were made using the electron drift tube technique. 
The vibrationally excited Dz and He are detected by the transfer of 
excitation to CO or COs and the measurement of the intensity of 
4.7 micrometer or 4.3 micrometer infrared emission. The derived 
cross sections for the vibrational excitation of D2 are significantly 
smaller than the corresponding cross sections for He. Apparatus has 
been constructed and tested for the measurement of the density of 
excited Hz in the c3 Pi metastable state by laser induced fluores- 
cence and laser absorption techniques. 


41638 (ANL—84-28) Workshop on electronic and ionic 
collision cross sections needed in the modeling of radiation 
interactions with matter: proceedings. (Argonne National 
Lab., IL (USA)). May 1984. Contract W-31-109-ENG-38. 
172p. (CONF-831288—). NTIS, PC A08/MF AOl1; 1; GPO 
Dep. Order Number DE84014521. 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the modeling of radiation interactions with matter; 
Argonne, IL, USA (6 Dec 1983). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The term modeling in the Workship title refers to the mathe- 
matical analysis of the consequences of many collision processes for 
characterizing the physical stage of radiation actions. It requires as 
input some knowledge of collision cross sections. Traditionally, 
work on cross sections and work on the modeling are conducted by 
separate groups of scientists. It was the purpose of the Workshop to 
bring these two groups together in a forum that would promote ef- 
fective communication. Cross-section workers described the status 
of their work and told what data were available or trustworthy. 
Modeling workers told what kind of data were needed or were 
most important. Twenty-two items from the workshop were pre- 
pared separately for the data base. 
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41639 (ANL—84-28, pp 52-53) Absolute doubly differen- 
tial cross sections for the ionziation of water vapor by elec- 
tron impact. Bolorizadeh, M.A.; Rudd, M.E. (Univ. of Ne- 
braska, Lincoln). 1983. NTIS, PC A08/MF A011. Order 
Number T184014521. (CONF-831288—). 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the modeling of radiation interactions with matter; 
Argonne, IL, USA (6 Dec 1983). 

Cross sections, differential in angle and energy, were meas- 
ured for the ionization of water vapor using an electron beam pro- 
duced by a rotatable electron gun. Secondary electrons were 
energy analyzed by a parallel plate spectrometer with an energy 
resolution of 1%. By measuring the pressure of water vapor, the 
geometrical quantities involved, and the efficiency of the counting 
system, absolute cross sections are obtained. 2 references, 1 figure. 


41640 (ANL—84-28, pp 63-72) Electron ejection cross 
sections in electron and ion impact ionization: Ab initio and 
semiempirical calculations. Manson, S.T.; Miller, J.H. (Geor- 
gia State Univ., Atlanta; Pacific Northwest Lab., Richland, 
WA). 1983. NTIS, PC A08/MF AOl. Order Number 
1184014521. (CONF-831288—). Contract AC06-76RL01830. 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the modeling of radiation interactions with matter; 
Argonne, IL, USA (6 Dec 1983). 

Ionization cross sections for heavy ions and electrons inci- 
dent on various atoms and molecules are required in the modeling 
of the interaction of radiation with matter. For each case, the 
energy distribution of secondary electrons (the single differential 
cross section, SDCS) is needed over a broad range of projectile and 
secondary electron (5-ray) energies. In many cases the energy and 
angular distribution of secondary electrons (the double differential 
cross section, DDCS) is also necessary. Clearly, it would be desira- 
ble to have laboratory SDCS and DDCS measurements for all of 
the cases required. For a variety of reasons, this is not yet possible. 
Thus, one must turn elsewhere to obtain the needed cross sections. 
In this paper, we discuss cross sections obtained in two different 
ways; ab initio theory based on the first Born approximation, and a 
semi-empirical method based on the Bethe-Born Approximation. In 
both cases, results on helium will be presented since the largest 
amount of data is available in this case. Applications of both meth- 
ods to other target species are given in the references. The accura- 
cy of the methods and plans for the near future are also discussed. 
23 references, 6 figures. 


41641 (ANL—84-28, pp 73-76) Scaling of cross sections 
for ionization by fast, partially stripped ions. Kim, Y.K. (Na- 
tional Bureau of Standards, Washington, DC). 1983. NTIS, 
oa — AOl. Order Number TI84014521. (CONF- 
831288—). 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the modeling of radiation interactions with matter; 
Argonne, IL, USA (6 Dec 1983). 

A simple method is proposed to estimate cross sections for 
ionization of atoms and molecules by partially stripped ions. The 
method is based on the fact that slow electrons (from the target) 
are ejected by distant collisions and fast electrons by close colli- 
sions. Hence, slow elecrons see a fully screened projectile, while 
fast electrons see an unscreened projectile. The proposed method is 
illustrated for the ionization of Ar by H*, He*, and H** ions. 


41642 (ANL—84-28, pp 77-79) Intermediate energy ion- 
atom collisions. Kimura, M. (Univ. of Missouri, Rolla). 1983. 
NTIS, PC A0O8/MF AOl. Order Number 1184014521. 
(CONF-831288—). 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the modeling of radiation interactions with matter; 
Argonne, IL, USA (6 Dec 1983). 

The close-coupling method is used to study the angular scat- 
tering cross section for the process: H* + He(is?) — H*(@) + 
He*(is, n’ = 2). A two-center atomic-orbital expansion approxima- 
tion is used in conjunction with the classical trajectory formulation. 
Our results are in excellent agreement with recent measurements 
and indicate that the inclusion of charge transfer channels is impor- 
tant. 
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(ANL—84-28, pp 81-84) Theoretical cross sections 
for inner-shell vacancy production by electrons. 
Peek, J.M. (Sandia National Labs., Albuquerque, NM). 
1983. NTIS, PC A08/MF AO1. Order Number 1184014521. 
(CONF-831288—). Contract AC04-76DP00789. 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the modeling of radiation interactions with matter; 
—- IL, USA (6 Dec 1983). 

The creation of inner-shell vacancies can play an important 
role in the transport of and energy deposition by fast incident parti- 
cles. Most high-energy electron-transport models include this phe- 
nomenology. A large body of cross-section data is available for this 
purpose, but many gaps remain to be filled by interpolation or ex- 
trapolation methods. The published data become more sparse as the 
energy of the incident particle becomes relativistic and the nuclear 
charge of the target becomes large. The use of relativistic Bethe- 
Born theory for inelastic electron scattering to augment the existing 
data for inner-shell vacancy production is described. The data re- 
quired to implement this technique have been calculated with both 
a Hatree-Fock and a relativistic Hartree-Fock description used to 
define the target structure. The resulting cross sections are available 
for most elements and for most of their orbitals if the valence elec- 
trons are excluded. Comparisons of these data with existing experi- 
mental and theoretical inner-shell ionization information are summa- 
rized. 


85-95) Dipole oscillator 

observed in impact. Brion, C.E. (Univ. of 
British Columbia, Vancouver). 1983. NTIS, PC A08/MF 
A01. Order Number T184014521. (CONF-831288—). 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the modeling of radiation interactions with matter; 
Argonne, IL, USA (6 Dec 1983). 

The measurement of absolute dipole oscillator strengths can 
be achieved by fast electron impact methods simulating photoab- 
sorption, photoionization, and photofragmentation. Measurements 
have been made in total and also partial channels for a variety of 
molecular targets including Hz, CO, Ne, Oo, HF, HCl, HBr, HO, 
NHs, CH, N2O, CO2, COS, CS:, and SFs. The equivalent photon 
energy range is up to ~ 80 eV for ionization and up to several 
hundred eV for absorption. A survey of all measurements made so 
far is given together with a complete bibliography. 36 references, 8 
figures, 3 tables. 


41644 (ANL—84-28, pp 
electron 


(ANL—84-28, pp 96-99) Parameterization of mo- 
lecular partial oscillator strength distributions employing a 
least-squares fit to a polynomial. Dillon, M.A. (Ar- 
gonne National Lab., IL). 1983. NTIS, PC A08/MF A011. 
Order Number T184014521. (CONF-831288—). 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the modeling of radiation interactions with matter; 
Argonne, IL, USA (6 Dec 1983). 

In a previous investigation it was shown that an atomic os- 
cillator strength distribution, f, can be represented by a polynomial 
fit. The question arises as to whether the same procedure can be 
employed to fit molecular oscillator strength distributions. Certain 
considerations indicate the theoretical feasibility of this approach. 3 
references, 4 figures. 


41646 (ANL—84-28, pp 100-109) Absolute differential 
ionization cross sections for electron impact. Ehrhardt, H.; 
Jung, K.; Mueller-Fiedler, R.; Schlemmer, P. (Fachbereich 
Physik der Univ., Kaiserslautern, West Germany). 1983. 
NTIS, PC A0O8/MF AOl. Order Number T184014521. 
(CONF-831288—). 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the of radiation interactions with matter; 
Argonne, IL, USA (6 Dec 1983). 

Due to difficulties in the calculation and the measurement of 
differential electron impact ionization cross sections it is desirable 
to have highly reliable and low error experimental double and 
triple differential data for one standard target, to which in future 
normalization can be made. Only helium can serve as such a refer- 
ence standard, since double ionization and simultaneous excitation 
and ionization is below 2% and therefore normalization to well- 
known photoionization oscillator strength data can be made. Abso- 
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lute double differential cross sections for electron impact on helium 
are presented for incident energies Eo between 100 eV and 600 eV 
and ejection energies E/sub B/ between 2 and 20 eV. Absolute 
triple differential cross sections have been measured for Eo = 600 
eV and E/sub B/ = 2,5 eV, 3,3 eV, 5,0 eV and 10 eV. Comparison 
with other experimental work is made and with the recommended 
differential cross sections for helium published by Y.-K. Kim 
(1983). 15 references, 6 figures. 


41647 (ANL—84-28, pp 110-120) Measurements of sec- 
ondary electron cross sections by the pulsed electron beam 
time-of-flight method. I. Molecular nitrogen. Goruganthu, 
R.R.; Wilson, W.G.; Bonham, R.A. (Indiana Univ., Bloom- 
ington). 1983. NTIS, PC A08/MF A0l. Order Number 
1184014521. (CONF-831288—). 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the modeling of radiation interactions with matter; 
Argonne, IL, USA (6 Dec 1983). 

The secondary electron cross sections for gaseous molecular 
nitrogen are reported at ejection angles of 30, 45, 60, 75, 90, 105, 
120, 135 and 150°, for the energy range 1.5 eV to 20 eV and inci- 
dent electron energy of 1 keV. The pulsed electron beam time-of- 
flight methd was employed. The results were placed on an absolute 
scale by normalization to the elastic scattering. They were com- 
pared, where possible, with those reported by Opal, Beaty, and Pe- 
terson (OBP). The agreement is somewhat better when the OBP 
data are divided by 0.53 + 0.47 sin@ as suggested by Rudd and 
DuBois. Fits of our data by Legendre-polynomial expansions are 
used to estimate the low-energy portion of the cross-section, do/ 
dE. This work suggests that existing experimental cross sections for 
secondary electron ejection as a function of angle and ejected 
energy may be no better known than +-40%, especially in the low 
energy region. 7 references, 14 figures, 2 tables. 


41648 (ANL—84-28, pp 121-128) Cross sections for elec- 
tron impact excitation of molecules. Trajmar, S. (Jet Propul- 


sion Lab., Pasadena, CA). 1983. NTIS, PC A08/MF AOl1. 
Order Number T1I84014521. (CONF-831288—). 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the modeling of radiation interactions with matter; 
Argonne, IL, USA (6 Dec 1983). 

The discussion in this chapter is restricted to elastic scatter- 
ing, rotational, vibrational, and electronic excitation and total scat- 
tering cross sections in electron molecule collisions. Experimental 
data on differential, integral and momentum transfer cross sections 
are surveyed and short remarks are made on experimental tech- 
niques and theoretical approaches used for generating cross section 
data. 11 references, 3 figures. 


41649 (ANL—84-28, pp 129-141) Optical excitation 
cross-sections for electron collisions with atoms and mole- 
cules. McConkey, J.W. (Jet Propulsion Lab., Pasadena, CA; 
Univ. of Windsor, Ontario). 1983. NTIS, PC A08/MF AO01. 
Order Number T184014521. (CONF-831288—). 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the modeling of radiation interactions with matter; 
Argonne, IL, USA (6 Dec 1983). 

A brief review of the status of absolute electron-impact exci- 
tation cross-section measurements for atoms and molecules is pre- 
sented. Some of the reasons for the wide discrepancies which exist 
in the published data are discussed. Tables are presented of recent 
publications in the field which are not included in the J.1.L.A. com- 
pilations. A tabular compilation of the existing data for e-impact on 
HO is also given and discussed. Some recent experiments of par- 
ticular interest to the development of the theory of electron-mole- 
cule excitation are mentioned. 112 references, 3 figures, 3 tables. 


41650 (ANL—84-28, pp 142-144) Measurement of abso- 
lute excitation cross sections near threshold. Spence, D.; 
Dillon, M.A. (Argonne National Lab., IL). 1983. NTIS, PC 
a. AOl. Order Number 1184014521. (CONF- 

—). 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the modeling of radiation interactions with matter; 
Argonne, IL, USA (6 Dec 1983). 

Though many electron impact excitation cross sections have 
been measured with fair degrees of accuracy, often to several hun- 


dred eV above threshold, cross section measurements within the 
first 10 or 20 eV above threshold, (often the most important energy 
region for modeling calculations and particularly so for modeling of 
low energy plasmas) are particularly difficult to make with any 
degree of accuracy using conventional techniques. Though one can 
to some extent guess the functional shape of a cross section in this 
energy region, this is not a particularly desirable procedure. For ex- 
ample, while optically forbidden triplet states often have a maxi- 
mum cross section near threshold due to charge exchange process- 
es, optically allowed states tend to increase monotonically from 
threshold. However, the actual magnitude of cross sections are 
often governed by the presence of negative ion resonances lying en- 
ergetically just below or above the threshold for excitation. Recent- 
ly, we hav employed a modified version of the so-called trapped 
electron method to measure for the first time the total (with respect 
to angle) individual excitation functions of the *S, 'S, *P and *P 
states of He to about 4 or 5 eV above their respective thresholds 
with high resolution. 8 references. 


41651 (ANL—84-28, pp 145-152) Cross sections for col- 
lisions of subexcitation electrons with molecules. Itikawa, Y. 
(Inst. of Space and Astronautical Science, Tokyo, Japan). 
1983. NTIS, PC A08/MF A0O1. Order Number T184014521. 
(CONF-831288—). 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the modeling of radiation interactions with matter; 
Argonne, IL, USA (6 Dec 1983). 

A short review is given on the present knowledge about the 
collision processes of subexcitation electrons (i.e., electrons whose 
energy is below the threshold of the first electronically excited 
state) with molecules. The processes considered are: vibrational and 
rotational excitations and elastic scattering. As an example, stopping 
cross sections for those processes (and electronic excitation and ion- 
ization, for comparison) are shown graphically for Nz and H2O. 21 
references, 2 figures. 


41652 (ANL—84-28, pp 153-155) Activities of the JILA 
Atomic Collisions Cross Sections Data Center. Gallagher, 
J.W. (Univ. of Colorado, Boulder). 1983. NTIS, PC A08/ 
MF AO1. Order Number T184014521. (CONF-831288—). 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the modeling of radiation interactions with matter; 
Argonne, IL, USA (6 Dec 1983). 

The JILA Atomic Collisions Cross Sections Data Center 
compiles, critically evaluates, and reviews cross sections and rates 
for low energy (<100 keV) collisions of electrons, photons, and 
heavy particles with atoms, ions, and simple molecules. Reports are 
prepared which provide easily accessible recommended data with 
error limits, list the fundamental literature related to specific topics, 
identify regions where data are missing, and point out inconsisten- 
cies in existing data. The general methodology used in producing 
evaluated compilations is described. Recently completed projects 
and work in progress are reported. 


41653 (ANL—84-28, pp 156-159) ORNL’s Controlled 
Fusion Atomic Data Center. Barnett, C.F.; Gregory, D.C. 
(Oak Ridge National Lab., Oak Ridge). 1983. NTIS, PC 
AO08/MF AOl. Order Number 1184014521. (CONF- 
831288—). Contract W-7405-ENG-26. 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the modeling of radiation interactions with matter; 
Argonne, IL, USA (6 Dec 1983). 

The Data Center maintains a detailed bibliography of atomic 
data measurements and calculations for processes of interest to the 
fusion community. One hundred nineteen journals are regularly 
searched for papers of interest, including back issues to 1950. En- 
tries are categorized by author, process, reactants, energy range, 
and theory/experiment. Complete bibliographies have been pub- 
lished since 1978 and a computerized data retrieval system is avail- 
able. In addition, an updated and extended multi-volume critical 
compilation of cross sections (the ORNL Redbooks) is under way. 





41654 (ARL/TR—060, pp 49-50) Determination of the 
absolute photon yield from electron irradiated are 
J.G. (Australian Radiation Lab., Melbourne); Cooper, R. 
(Melbourne Univ., Parkville (Australia). Dept. of Physical 
Chemistry). Sep 1983. NTIS = Sales Only), PC A07/MF 
A011. Order Number T18478054 

In Annual review of pec projects 1982. 

Investigations into the light emission from rare gas and rare 
gas additive systems irradiated by 6 nsec pulses of 0.5 MeV elec- 
trons are reported. The systems under study are nitrogen, nitrogen 
with excess helium and neon, and krypton and xenon in various 
rare gas halogen source mixtures. 


41655 (ARL/TR—060) Annual review of research 
projects 1982. Keam, D.W. (ed.). (Australian Radiation 
Lab., Melbourne). Sep 1983. 145p. NTIS (US Sales Only), 
PC A07/MF AO1. Order Number DE84780547. 

Abstracts of individual items from the review were prepared 
separately for the data base. (GHT) 


41656 (CEA-N—2357) Ionizing reaction in the collision 
of argon atoms in high Rydberg states with various molecules. 
Dimicoli, I. (CEA Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France)). Aug 1983. 125p. (In French). 
NTIS (US Sales Only), PC A06/MF AO1. "Geller Number 
DE84751392. 

Thesis. 

Measurements of absolute ionizing reaction cross sections in 
collision between argon atoms in high Rydberg (HR) states and 
CChk, CClsF, CHsI, SFs, CeFs, CF, and CO are reported together 
with their dependence on the HR™ principal quantum number n (20 
- 50) and argon velocity (570 - 2100 m/s). This allow us to deter- 
mine the limits of the theoretical "free electron” model and the role 
of the core Ar* in the outcome of the reaction. A comparison of 
the present data with the results of other bound and free electron 


experiments and theoretical predictions is given. The identity of the 
positively and negatively charged reaction products has been inves- 
tigated with a coincidence TOF mass spectrometer. Measurements 
of negative ion lifetimes against autodetachment are reported and 
are > 20 us for SFs~ and approximately 1 ps and > 20 ps for 
CeFe-. 


41657 (CNRS-CPT—83-P-1490) Properties of the scat- 
tering amplitude for electron-atom collisions. Combes, J.M.; 
Tip, A. (Centre National de la Recherche Scientifique, 13 - 
Marseille (France). Centre de Physique Theorique). Feb 
1983. 18p. NTIS (US Sales Only), PC A02/MF A0Ol1. Order 
Number DE84751406. 

For the scattering of an electron by an atom finiteness of the 
amplitude at non threshold energies is proved in the framework of 
the N-body Schroedinger equation. It is also shown that both the 
direct and exchange amplitudes have analytic continuations for 
complex values of incident momentum, with pole or cut singulari- 
ties on the imaginary axis. 


41658 (CONF-840765—1) Electronic structure of small 
iron clusters. Lee, K.; Callaway, J. (Argonne National Lab., 
IL (USA); Louisiana State Univ., Baton Rouge (USA). 
Dept. of Physics and Astronomy). Jun 1984. Contract W- 
31-109-ENG-38. 18p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. Order Number DE84014720. 

From 7. international symposium on science and technology; 
Seoul, Korea (2 Jul 1984). 

Portions are illegible in microfiche products. 

The linear combination of Gaussian orbitals method has been 
used for spin-polarized self-consistent local density calculations of 
Fey and Feis clusters. A variational fitting method is used for 
charge density to avoid the need for using four-center integrals in 
evaluating the Coulomb potential. A direct numerical integration 
scheme was used for exchange potential matrix element evaluation 
using a doubling grid developed for this purpose. A remarkable 
degree of convergence to bulk properties could be observed for 
Feis cluster, especially in the total density of states. However, the 
charge and spin densities at the central site have not significantly 
converged to those of a bulk atom. 12 references, 5 figures, 1 table. 


64 PHYSICS. I. 
6403 Atomic, Molecular, And Chemical Physics 


41659 (CONF-840928—1) What formulas are good for 
representing dipole and oscillator-strength spectra. 
Inokuti, M.; Dillon, M.A. (Argonne National Lab., IL 


(USA)). 1984. Contract W-31-109-ENG-38. 20p. NTIS, PC 
A02/MF A01; GPO Dep. Order Number DE84014641. 

From 12. summer school and symposium on the physics of 
ionized gases; Sibenik, Yugoslavia (3 Sep 1984). 

The dipole oscillator-strength distribution df/de for a single 
continuum excitation of an atom or molecule is a function of the 
kinetic energy € of an outgoing electron. The distribution describes 
many optical phenomena such as absorption, refraction, and reflec- 
tion; in particular, df/de is equal to the cross section for ionization 
by a photon with energy « + I, apart from a universal constant, 
where I is the ionization threshold for the relevant shell. Further- 
more, df/de governs the ionization by glancing collisions of fast 
charged particles. Recent years have seen considerable accumula- 
tion of experimental data on df/de. Those data are indeed valuable 
for many applications in radiation physics, plasma physics, atmos- 
pheric physics, and astrophysics. In most of these applications, one 
needs a comprehensive set of data, i.e., numerical values of df/de 
over a wide range of €, say, from several eV to many keV: most 
often, one needs data at all € at which df/de is appreciable. Howev- 
er, it is unrealistic to expect for measurements to cover all the «€ 
values. Consequently, one must find a method for systematizing the 
data so that one can extrapolate or interpolate them dependably. It 
is from this consideration that we started a series of studies aimed 
at answering the question in the title. This is a summary of those 
studies. 28 references. 


41660 (CRN-CPR—83-07) Contribution to the study of 
knock-on ion implantation in silicon. Mesli, M.N. (Stras- 
bourg-1 Univ., 67 (France). Centre de Recherches Nu- 
cleaires). Mar 1983. 113p. (in French). NTIS (US Sales 
Only), PC A06/MF A01. Order Number DE84751395. 

Recoil implantation is a process which allows to obtain su- 
perficial profiles and highly doped thin layers. This technique con- 
sists to bombard with energetic rare gas ions (Kr* 20 - 300 KeV) a 
thin film deposited on silicon and communicate a sufficient amount 
of energy to the atoms of the film to penetrate in the substrate. 
Two characteristic parameters of recoil implantation are studied: 
namely the recoil yield (Number of impurities introduced in sili- 
con/per incident ion) and the spatial distribution of recoil atoms. A 
semi-empiral formulation is developed in order to estimate the 
recoil yields for different combinations projectile-dopant (Bi, Sb, 
Ag, B). Thermal treatments (T < 900°C) were used to obtain inter- 
esting electric characteristics in the case of impurities with high sol- 
ubility, in spite of important diffusion. 


41661 (DOE/ER/02753—212) Experimental observation 
of the Thomas peak in electron capture. Horsdal-Pedersen, 
E.; Cocke, C.L.; Stockli, M. (Kansas State Univ., Manhat- 
tan (USA). t. of Physics). 1983. Contract AC02- 
76ER02753. 3p. (CONF-830706—11). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84015473. 

From 13. international conference on the physics of electron- 
ic and atomic collisions (ICPEAC); Berlin, F.R. Germany (27 Jul 
1983 

’ Portions are illegible i in microfiche products. 

tai differential cross sections for electron capture 
by fast protons in Hz and He are presented. The cross sections ex- 
hibit clear structures near the Thomas angle of 0.47 mrad signifying 
double-scattering contributions to the capture process. The agree- 
ment between experiment and theory clearly i improves when multi- 
ple-scattering terms beyond double-scattering is included in the cal- 
culations. 


41662 (DOE/ER/02753—230) Quasi-resonant K-K 
charge transfer. Hagmann, S.; Cocke, C.L.; Richard, P.; 
Skutlartz, A.; Kelbch, S.; Schmidt-Boecking, H.; Schuch, R. 
(Kansas State Univ., Manhattan (USA). Dept. of Physics; 
Frankfurt Univ. (Germany, F.R.). Inst. fuer Kernphysik; 
Heidelberg Univ. (Germany, F.R.). Physikalisches Inst.). 
1983. Contract AC02-76ER02753. 9p. (CONF-830706—10). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. Order Number 
DE84015554. 
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From 13. international conference on the physics of electron- 
ic and atomic collisions ((CPEAC); Berlin, F.R. Germany (27 Jul 
1983). 

Portions are illegible in microfiche products. 

The impact parameter dependence, P(b), of single and 
double K to K charge transfer have been deduced from the coinci- 
dences between K-Auger electrons and scattered particles for F* 
+ Ne and F®* + Ne collisions at 10 MeV and 4.4 MeV. The 4.4 
MeV single K-K transfer probability exhibits oscillations with b. 
The P(b) for delta-electron emission is also reported. To obtain 
more details on the mechanism, K-Auger electron-Ne recoil ion co- 
incidences are measured for both F* and F® projectiles. The rela- 
tive amounts of recoil ions and of satellite and hypersatellite Auger 
transitions vary substantially with projectile charge state. 11 refer- 
ences, 11 figures. 


41663 (FIAS-R—121) Direct observation of relativistic 
valence one electron momentum distributions in xenon. Cook, 
J.D.P.; Mitroy, J.; Weigold, E. (Flinders Univ. of South 
Australia, Bedford Park. Inst. for Atomic Studies). Jan 
1984. 9p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702763. 

The 5p sub(3/2) and 5p sub(1/2) one electron momentum 
probability distributions in xenon, measured using the noncoplanar 
symmetric (e,2e) reaction, show clear and direct manifestations of 
relativistic effects. The momentum densities and branching ratios 
cannot be described by non-relativistic wavefunctions, but they are 
in very good agreement with those given by Dirac-Fock wavefunc- 
tions. 


41664 (IA—1386, pp 5-6) Three-dimensional DIM-3C 
potential energy surfaces for the reactions H+XY and 
X+HY (X,Y=F,CLBr,D. Last, I.; Baer, M. Jul 1983. NTIS 
(US Sales Only), PC A15/MF AOl. Order Number 
TI84780540. 


In Research laboratories annual report 1982. 


41665 (IA—1386, pp 7-8) Trajectory surface hopping 
study of laser induced transition in the reactive F + Hb 
system. Last, I.; Baer, M. Jul 1983. NTIS (US Sales Only), 
PC A15/MF AO1. Order Number T184780540. 

In Research laboratories annual report 1982. 


41666 (IA—1386, pp 9-10) Adiabatic-diabatic approach 
to vibrational inelastic scattering. A three dimensional study. 
Drolshagen, G.; Toennies, J.P. (Max-Planck-Institut fuer 
Stroemungsforschung, Goettingen (Germany, F.R.)); Baer, 
M. Jul 1983. NTIS (US Sales Only), PC A15/MF AOl1. 
Order Number T184780540. 


In Research laboratories annual report 1982. 


41667 (IA—1386, pp 13-14) Quasiclassical differential 
cross sections for the F + D2 — DF + D reaction. Ron, S.; 
Baer, M. (Israel Atomic Energy Commission, Tel Aviv); 
Pollack, E. (Weizmann Inst. of Science, Rehovoth (Israel)). 
Jul 1983. NTIS (US Sales Only), PC A15/MF A0O1. Order 
Number TI84780540. 


In Research laboratories annual report 1982. 


41668 (IA—1386, pp 108-109) Electron energy loss spec- 
troscopy of core levels and valence range in cerium and 
cerium oxide. Bloch, J.; Shamir, N.; Mintz, M.H.; Atzmony, 
U. Jul 1983. NTIS (US Sales Only), PC A15/MF AOl1. 
Order Number T184780540. 


In Research laboratories annual report 1982. 


41669 (IA—1386, pp 109-110) Pressure-induced rotation- 
libration transition in molecular solid hydrogen. A comparison 
between interaction potentials. Aviram, I.; Goshen, S.; Thie- 
berger, R. Jul 1983. NTIS (US Sales Only), PC A15/MF 
AO1. Order Number TI84780540. 

In Research laboratories annual report 1982. 
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41670 (IA—1386, pp 97) Effects of thin evaporated metal 

layers on EPR lineshapes. Raizman, A.; Suss, J.T. (Israel 

Atomic Energy Commission, Tel Aviv); Seidman, D.N. 

(Cornell Univ., Ithaca, NY (USA)); Shaltiel, D.; Zevin, V. 

(Hebrew Univ., Jerusalem (Israel)). Jul 1983. NTIS (US 

Sales Only), PC A15/MF AO1. Order Number T184780540. 
In Research laboratories annual report 1982. 


41671 (1AE—3674/1) Research progress on atom and ion 
spectra and the degree of their investigation at present. Stri- 
ganov, A.R. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehner- 
gii). 1982. 19p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84702608. 

Main stages of the investigation of atom and ion spectra con- 
stituting the fundamental problem of atomic spectroscopy are con- 
sidered in brief. Detailed data on nowadays state and degree of in- 
vestigation of atom and ion spectra for all elements of the periodic 
system are presented. The highest degree of spectra investigation is 
reached in the H-Mo range which is due to great progress in high- 
temperature plasma research as a result of which 50-field ionization 
spectra are obtained. One can see from the investigation of spectra, 
that by December 1981, 1063 spectra have been investigated which 
constitutes 19.5% of their total number for 104 elements. The data 
on spectra investigation allow the researcher to select those re- 
quired for plasma diagnostics and lay down a program of new spec- 
troscopic investigations. 


41672 (IAE—3699/9) Double electron-muon resonance at 
the equalness of several frequencies of transitions. Ivanter, 
1.G. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1982. 
11p. (in Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84702609. 

The theory of double electron-muon resonance is plotted in 
a zero field where two levels (in anisotropic muonium) or three 
levels (in normal muonium) are intersected and therefore resonance 
conditions are realized at once for transitions into several states. 
Frequency splittings are obtained and the problem in which geome- 
try of the experiment any splittings are to be observed is analysed. 
Considered is also the case of three almost equidistant levels. 


41673 (IC—83/30) Initiation of superfluorescence in a 
three-level swept-gain” amplifier. Sobolewska, B. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Mar 
1983. 16p. NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE84701959. 

Initiation of superfluorescence in a medium consisting of 
three-level atoms is studied. Strong influence of the pump pulse 
evolution on the superfluorescence radiation is pointed out. The ex- 
plicit formulas for the average superfluorescence intensity and the 
delay time are presented and their dependence on the length of the 
sample is discussed. 


41674 (IFTAR-LOP—28-1982) Calculation of charge 
transfer cross section in hydrogen. Brandus, L. (Institutul 
Central de Fizica, Bucharest (Romania)). Sep 1982. 5p. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702764. 

Using the hydrogen molecule - ion the cross section for reso- 
nant charge transfer in hydrogen is calculated and compared with 
experiment. In the limit of high energies the values of radiative 
charge transfer cross section obtained in the framework of impact 
parameter method are compared with experiment. 


41675 (INDC(CCP)—212/GE) Mass table for a consist- 
ent set of atoms. Bodulinskij, V.K.; Ignatochkin, A.E.; Kho- 
vanovich, A.I.; Chukreev, F.E. (International Atomic 
Energy Agency, Vienna (Austria). International Nuclear 
Data Committee). Oct 1983. 38p. NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE84701958. 

Translation from Nuclear Constants 2(46) 31 (1982). 

A table of atomic masses is drawn up for a set of atoms 
characterized by maximum consistency with all experimental data. 
The following principles are used as a basis for compiling the table: 





maximum reliability, in the view of the authors, of the experimental 
data for mass doublets and for energies of nuclear reactions and ra- 
dioactive decay; use of the least-squares method for processing ex- 
perimental data; and analysis of the internal consistency of data. 
The physico-methodological and statistical criteria discussed in the 
paper were used to select 752 atoms, the masses of which are linked 
by 2480 experimentally measured ratios, for a consistent set. Apart 
from masses, mass excesses and binding energies for each atom, the 
table contains B-decay energies for 474 cases. 


41676 (INIS-mf—8984) Higher order processes in L-shell 
ionization. No. B/7. Sarkadi, L.; Mukoyama, T. (Magyar 
Tudomanyos Akademia, Debrecen. Atommag Kutato Inte- 
zete). Dec 1983. 23p. (CONF-8308173—1). NTIS (US Sales 
Only), PC A02/MF A011. Order Number DE84780519. 

From 3. workshop on inner shell ionization by light ions; 
Linz, Austria (4 Aug 1983). 

The time-dependent perturbation theory has been applied to 
the description of the L shell ionization of atoms by heavy charged 
particles in the independent-particle model approximation. A 
second order correction factor to cross sections calculated in a first 
order theory (e.g. PWBA) has been derived considering transitions 
at an average impact parameter and with minimum energy transfer 
as dominant ionization processes in low-velocity collisions. Numeri- 
cal calculations have been performed for light and heavy ion 
impact ionization of gold in the energy range of 0.15-2.0 MeV/amu. 
The results are in satisfactory agreement with the experimental data 
for the Ls- to Lz- and Li- to L2-subshell ionization cross section 
ratios. The model also seems to account for the anomalous behav- 
iour of the Ls-subshell alignment observed recently at heavy ion 
impact. 


41677 (INIS-mf—8985) Ion-induced L-subshell align- 
ment of argon. No. B/8. Berenyi, D.; Cserny, I.; Kadar, L; 
Koever, A.; Ricz, S.; Sarkadi, L.; Varga, D.; Vegh, J. 
(Magyar Tudomanyos Akademia, Debrecen. Atommag 
Kutato Intezete). Dec 1983. 14p. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84780520. 

The angular distribution of the argon Ls-M72,3(1So) Auger 
electrons has beer: measured for proton impact in the energy range 
of 0.8-3.0 MeV, and for H*2 and He* ion impact at 0.8 MeV/amu. 
The deduced small Ls-subshell alignment parameter values are in 
accordance with PWBA calculations including electron capture. 


41678 (INIS-mf—8986) Investigation of the projectile 
atomic number dependence of the L-subshell ionization. No. 
B/9. Paep. T.; Palinkas, J.; Sarkadi, L.; Schlenk, B.; Toer- 
oek, I.; Kiss, K. (Magyar "Tudomanyos Akademia, ‘Debre- 
cen. “lccen Kutato Intezete). 1983. 19p. (CONF- 
8308173—2). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84780521. 

From 3. workshop on inner shell ionization by light ions; 
Linz, Austria (4 Aug 1983). 

Relative L-subshell ionization cross sections have been meas- 
ured using a series of ions at a fixed collision velocity in order to 
study the projectile nuclear charge dependence. Thin Sm, Er and 
Au targets were bombarded by ?H*, *He*, 'C*, and '*N* ions at 
0.2 MeV/amn impact energy. The cross sections were normalized 
to the data obtained by deuterons. The experimental results were 
compared with the predictions of the direct ionization theory using 
the CPSSR model as well as with the recent second order calcula- 
tions. Particularly large discrepancies were found for the Lz sub- 
shell comparing the CPSSR results with the measured values. 
These discrepancies were reduced significantly with the inclusion 
of the second order effects. 


41679 (INIS-mf—9006, pp 16-21) Toward precise poten- 
tial energy curves for diatomic molecules, derived from exper- 
imental line positions. Helm, H. (Stanford Research Inst., 
Menlo Park, CA (USA). Molecular Physics Center). 1984. 
NTIS (US Sales Only), PC A18/MF A0Ol1. Order Number 
T1I84780511. (CONF-840120—). 
From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 
An inverted, first-order perturbation approach is used to 
derive potential energy curves for diatomic molecules from experi- 
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mental line positions of molecular bands. The concept adopted here 
is based on the inverted perturbation analysis (IPA) proposed by 
Kozman and Hinze, but uses radial eigenfunctions of the trial po- 
tential energy curves as basis sets for the perturbation correction. 
Using molecular line positions rather than molecular energy levels 
we circumvent the necessity of defining molecular constants for the 
molecule prior to the derivation of the potential energy curves. 


41680 (INIS-mf—9006, pp 354-360) Rydberg atoms in 
weak magnetic fields. Bergou, J. (Max-Planck-Institut fuer 
Quantenoptik, Garching (Germany, F.R.)). 1984. NTIS (US 
Sales Only), PC A1l8/MF AO1. Order Number T184780511. 
(CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

We present a fully quantum mechanical theory of the quad- 
ratic Zeeman effect in Rydberg atoms. Our results explain some re- 
cently observed pecularities in the spectrum and predict new phe- 
nomena in an additional weak electric field. 


41681 (INIS-mf—9006, pp 361-366) Unidimensional 
Monte Carlo calculation of partial excitation and fluorescence 
efficiencies and drift velocities for electrons in Argon. 
Stauffer, A.D. (Toronto Univ., Ontario (Canada). Dept. of 
Physics); Dias, T.H.V.T.; Conde, C.A.N. (Coimbra Univ. 
(Portugal)). 1984. NTIS (US Sales Only), PC A18/MF AO1. 
Order Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

A Monte Carlo unidimensional calculation is used to obtain 
total and partial excitation and fluorescence efficiencies for the first 
two excited states of Argon (*P2 and *P;) at atmospheric pressure, 
for reduced electric fields in the 1 to 5 V cm™'Torr™! range. The 
computed electron drift velocities in Argon are in good agreement 
with previously published experimental data. 


41682 (INIS-mf—9006, pp 1-8) Vibration-induced elec- 
tron ejection in molecular anions. Acharya, P.; Kendall, R.; 
Simons, J. (Utah Univ., Salt Lake City (USA). Dept. of 
Chemistry). 1984. NTIS (US Sales Only), PC A18/MF A0O1. 
Order Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Fully ab initio theoretical simulations of the rates of electron 
ejection caused by coupling between vibrational and electronic 
motion of molecular anions have been performed. These calcula- 
tions are aimed at interpreting data of recent experiments in which 
anions are observed to undergo electron loss as they are excited via 
sequential infrared photon absorption. Results of the present study 
show that 10° - 10~'° sec are required to shake an electron off 
LiH~ whereas OH™ requires 10-5 - 10~* sec. These long lived excit- 
ed anion states may be observed as sharp features in photodetach- 
ment spectra. The molecular orbital out of which the electron is 
ejected is found to govern the overall ejection rate; the branching 
ratios for decay into vibrational levels of the neutral are strongly 
affected by vibrational energy and momentum considerations. The 
ejection rates of all molecular anions which have been experimen- 
tally studied to date are thought to lie between the LiH” and OH™ 
rates. 


41683 (INIS-mf—9006, pp ae Potential energy 
mechanical ab ini 


faces by quantum tio methods. Peyerimhoff, 
S.D.; Dohmann, H.; Marian, C.M. (Bonn Univ. (Germany, 
FR). Lehrstuhl fuer Theoretische Chemie). 1984. NTIS 
(US Sales Only), PC A18/MF AOl. Order Number 
T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Various examples of calculated potential energy curves for 
neutral, positive and negative-charged systems in ground and excit- 
ed states will be presented and their relevance in interpreting exper- 
imental data will be discussed. 
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41684 (INIS-mf—9006, pp 22-28) Laser excitation of 
shape resonances in OH* A*II. Helm, H.; Cosby, P.C. 
(Stanford Research Inst., Menlo Park, CA (USA). Molecu. 
lar Physics Center). 1984. NTIS (US Sales Only), PC A18/ 
MF AOl. Order Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Discrete transitions are observed in an OH* ion beam which 
lead to predissociation into O* + H. The transitions are assigned to 
the A-X system. The observed predissociation manifests the action 
of long range dynamic coupling in the O* + H , O + H* charge- 
transfer channels. Improved values for the bond energy of OH* 
and the ionization potential of OH are obtained. 


cross section of He 1s ic conditions at 
intermediate energy. Di Martino, V.; Fantoni, R.; Giardini- 
Guidoni, A. (Comitato Nazionale per lEnergia_ Nucleare, 
Frascati (Italy)). 1984. NTIS (US Sales Only), PC A18/MF 
AO1. Order Number T1I84780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Triple differential cross section of He 1s has been measured 
in asymmetric condition in a large range of incident energy (500- 
2000 eV) and momentum transfer (1.0 - 2.5 a9). Need for second 
order calculations in the interaction potential is outcoming in this 
kinematical region. 


41685 (INIS-mf—9006, pp 29-33) Triple differential 
measured in asymmetri 


41686 (INIS-mf—9006, pp 39-44) Electron impact ioni- 
zation of CF,, CCl and CF2Chk. Leiter, K.; Stephan, K.; 
Maerk, T.D. (Innsbruck Univ. (Austria). Inst. fuer Experi- 
mentalphysik); Deutsch, H. (Ernst-Moritz-Arndt-Universi- 
taet, Greifswald (German Democratic Republic). Sektion 
Physik/Elektronik). 1984. NTIS (US Sales Only), PC A18/ 
MF AO1. Order Number T1I84780511. (CONF-840120—). 


From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

A double focussing mass spectrometer in combination with 
an improved electron impact ionization source was used to deter- 
mine absolute partial and total ionization cross section functions 
from threshold up to 180 eV and appearance energies for CF,, 
CCl and CF2Ck. In addition, the unimolecular dissociation proc- 
esses CX,* —> CXs* + X was investigated. 


41687 (INIS-mf—9006, pp 45-49) Electron attachment 
coefficients measured with the flowing afterglow/Langmuir 
probe technique between 200 and 600 K. Alge, E. (European 
Organization for Nuclear Research, Geneva (Switzerland)); 
Smith, D.; Adams, N.G. (Birmingham Univ. (UK)). 1984. 
NTIS (US Sales Only), PC A1l8/MF AO1. Order Number 
1184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

The rate coefficients, 8, for the attachment reactions of elec- 
trons with CCk, CClsF, CCkF2, CHCls, Cl, CH2Bre, CFsBr and 
CHsBr have been measured under truly thermal conditions over the 
temperature range 200-600 K using a flowing afterglow/Langmuir 
probe apparatus. From the temperature variation of B activation en- 
ergies were derived for some of the reactions. 


41688 (INIS-mf—9006, pp 77-79) Observation of Condon 
diffraction bands in XeF (D — X). Helm, H.; Jusinski, L.E.; 
Lorents, D.C.; Huestis, D.L. (Stanford Research Inst., 
Menlo Park, CA (USA). Molecular Physics Center). 1984. 
NTIS (US Sales Only), PC A18/MF A0Ol1. Order Number 
1184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

XeF (Xsub(v”)) produced by KrF laser photodissociation of 
XeF2, is excited by photons of the same KrF laser pulse to 
XeF(Dsub(v’ =7,8,9)) and the spectrally resolved fluorescence from 
the D state is detected. Seventy percent of the fluorescence is ob- 
served in the form of Condon diffraction bands, leading into the 
dissociation continuum of ground state Xe + F, at energies within 
4000 cm™? of the dissociation limit. Model calculations for the 
bound-free transitions indicate that the observed diffraction bands 
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are adequately described by transitions in the Dsub(v’}—Xsub(free) 
system. The remainder of the fluorescence is concentrated into 
bound-bound transitions of the (D—>X) system. Measurement of the 
time-resolved fluorescence in the (9-0) band allows the first meas- 
urement of the radiative lifetime of the D state, 19.1 +- .5 ns. 


41689 (INIS-mf—9006, pp 200-204) Clusters: systems be- 
tween atoms and solids. Haberland, H. (Freiburg Univ. (Ger- 
many, F.R.). Fakultaet fuer Physik). 1984. NTIS (US Sales 
Only), PC A18/MF AOl. Order Number TI84780511. 
(CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Atomic and molecular clusters will be discussed here. These 
are aggregates of atoms and molecules so large that one cannot de- 
scribe them properly as large molecules. But they are small enough, 
that the condensed phase properties, if present at all, are not fully 
developed. This field forms the bridge between the traditional disci- 
plines of atomic or molecular physics on one side and the physics 
and chemistry of condensed matter on the other side. The number 
of groups working in this field has increased tremendously in recent 
years. 


41690 (INIS-mf—9006, pp 205-209) Reaction rate coeffi- 
cient for the primary clustering of He to Li*. Cassidy, R.A. 
(Hahn-Meitner-Institut fuer Kernforschung Berlin G.m.b.H. 
(Germany, F.R.)); Elford, M.T. (Australian National Univ., 
Canberra. Research School of Physical Sciences). 1984. 
NTIS (US Sales Only), PC A18/MF A01. Order Number 
1184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

The reaction rate coefficient for the primary clustering of 
He to Li* at centre of mass energies from 10 to 15 meV has been 
studied using a drift tube. The technique used relies on an analysis 
of the time of flight spectrum to give the relative number densities 
of clustered and unclustered ion species. 


41691 (INIS-mf—9006, pp 222-227) Intensity fluctua- 
tions in the size distribution of homogeneous clusters formed 
by supersonic expansion of molecules. Cassidy, R.A.; Hess- 
lich, J.; Ding, A. (Hahn-Meitner-Institut fuer Kernforschung 
Berlin G.m.b.H. (Germany, F.R.). Bereich Strahlenchemie); 
Miller, R.E. (Australian National Univ., Canberra. Research 
School of Physical Sciences); Kuen, I. (Innsbruck Univ. 
(Austria). Inst. fuer Experimentalphysik). 1984. NTIS (US 
Sales Only), PC A18/MF A01. Order Number T1I84780511. 
(CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Molecular clusters have been generated by supersonic expan- 
sion of CF,, SFs, N2zO and CO2. The structures found in the mass 
spectra of these systems are different from those found for rare 
gases and cannot be explained by icosahedral geometries. 


41692 (INIS-mf—9006, pp 228-233) Intensity fluctua- 
tions in the size distributions of heterogeneous clusters. Ding, 
A.; Cassidy, R.A.; Hesslich, J. (Hahn-Meitner-Institut fuer 
Kernforschung Berlin G.m.b.H. (Germany, F.R.). Bereich 
Strahlenchemie). 1984. NTIS (US Sales Only), PC A18/MF 
AO1. Order Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Heterogeneous clusters have been produced by a supersonic 
expansion of two compounds (Ar/Kr, Kr/Xe, Xe/Kr, CO/Ar, N2/ 
Ar, CH,/Ar, CH,/Kr, CF,/Ar, SFe/Kr). Their mass spectra show 
a significant structure, which indicates that the configuration 
A.Bsub(n)sub(c) (nsub(c)=12, 18, for Kr.Xesub(n) also 25, 54) are 
particularly stable. This is interpreted as an ionic structure consist- 
ing of a central ion surrounded by rare gas atoms. 





41693 (INIS-mf—9006, pp 234-236) Evidence for a phase 
transition of atomic clusters supersonic expan- 
sion. Ding, A.; Hesslich, J.; Cassidy, R.A. (Hahn-Meitner- 
Institut fuer Kernforschung Berlin G.m.b.H. (Germany, 
F.R.). Bereich Strahlenchemie); Miller, R.E. (Australian Na- 
tional Univ., Canberra. Research School of Physical Scienc- 
es). 1984. NTIS (US Sales Only), PC A18/MF A0O1. Order 
Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Cluster spectra produced by expansion of Xe-gas show 
sudden structural changes if the stagnation pressure is raised above 
10 bar. These are explained by transitions from the ground state 
icosahedral structures to other metastable structures caused by the 
rapid cooling rate in the expansion. 


41694 (INIS-mf—9006, PP 237-242) Ionization of Ar- 
clusters by charge exchange. Ding, A.; Cassidy, R.A. (Hahn- 
Meitner-Institut fuer etsieelinns Berlin G.m.b.H. (Ger- 
many, F.R.). Bereich Strahlenchemie); Futrell, J.H. (Utah 
Univ., Salt Lake City (USA). Dept. of Chemistry). 1984. 
NTIS (US Sales Only), PC A18/MF A011. Order Number 
1184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Argon clusters formed by supersonic expansion have been 
ionized by charge exchange reactions with the inert gas ions He*, 
Ar*, Ne* and Kr*. The resultant ionic cluster mass spectra were 
compared with those obtained when the Argon clusters were ion- 
ized by electron impact. The structural similarities between the 
charge exchange and electron impact spectra suggest that geometry 
changes are important in the ionization process. 


41695 (INIS-mf—9006, pp 243-245) Multiphoton excita- 
tion and -ionization spectroscopy of atomic and molecular bis- 
muth (Bi, Bix, Bisub(n)). Buehler, B.; Cremer, C.; Gerber, 
G.; Janes, J. (Freiburg Univ. (Germany, F.R.). Fakultaet 
fuer Physik). 1984. NTIS (US Sales Only), PC A18/MF 
A01. Order Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

From multiphoton excitation and ionization of bismuth in a 
heat-pipe oven and in a molecular beam the ionization potential of 
Bie and the threshold energy for fragmentation of Bit have been 
determined. 


41696 (INIS-mf—9006, pp 246-251) Multiphoton ioniza- 
tion of (NHs)sub(n) and unimolecular dissociation of ammonia 
cluster ions. Echt, O. (Konstanz Univ. (Germany, F.R.). Fa- 
kultaet fuer Physik); Morgan, S.; Dao, P.D.; Stanley, R.J.; 
Castleman, A.W. Jr. (Pennsylvania State Univ., University 
Park (USA). Dept. of Chemistry). 1984. NTIS (US Sales 
Only), PC Al8/MF AOl. Order Number 1184780511. 
(CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Ammonia and its clusters are investigated in a molecular 
beam with a tunable laser. Resonance enhanced ionization via 2- 
photon absorption to the B tilde (v’) and C tilde’(v’) states in the 
monomer and its rare isotope ‘*NHs is studied over a wide wave- 
length range. No resonance enhancement, however, is observed for 
the cluster ions, (NHs)sub(n).H*. The rate of unimolecular dissocia- 
tion of cluster ions in the field free region of the mass spectrometer 
increases strongly with cluster size n. 


41697 (INIS-mf—9006, pp 252-254) Orientational hole 
predissociati 


burning in dimer ion spectra. Geraedts, J.; Stolte, 
S.; Reuss, J. (Katholieke Univ. Nijmegen (Netherlands). Fy- 
sisch Lab.). 1984. NTIS (US Sales Only), PC A18/MF AOl1. 
Order Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

In a molecular beam dimers are predissociated by irradiation 
from a line tunable CO; laser. The use of pulsed and cw lasers re- 
sults in strongly different fluences. As a result, the observed 
linewidth e.g. of C2H, differs by a factor 1.6. The reason for this 
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discrepancy is shown to reside in orientational effects which con- 
ventionally are hushed up by reducing the squared transition dipole 
moment to one third of its value. 


41698 (INIS-mf—9006, pp 393-395) Electron impact ion- 
ization of atoms by fast electrons at small momentum trans- 
fer. Klar, H. (Innsbruck Univ. (Austria). Inst. fuer Theore- 
tische Physik). 1984. NTIS (US Sales Only), PC A18/MF 
A01. Order Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Recently quantum defect theory (QDT) has been applied to 
triple differential cross sections for helium. Within the framework 
of the plane wave first Born approximation it has been shown that 
the binary peak/recoil peak ratio emerges essentially from dipole/ 
monopole and dipole/quadrupole interferences. The magnitude of 
these interference terms is controlled by scattering phase shift dif- 
ferences, delta; - delta;sub’, 1,1' = 0,1,2. Phase shifts extrapolated 
from optical spectra using QDT indicate that experimental helium 
data at incident energies Esub(o) > = 500 eV and small momentum 
transfer can be described within the first Born approximation. Pre- 
vious theoretical work seems to suffer primarily from inaccurate 
initial and final state wave functions. At incident energies lower 
than 500 eV and at asymmetric conditions, correlation between the 
two continuum electrons becomes increasingly important. This cor- 
relation manifests itself by a breakdown of the symmetry of the an- 
gular distribution around the momentum transfer direction. 


41699 (INIS-mf—9006, pp 84-89) Excitation in ion-atom 
collisions at intermediate velocities. Schartner, K.H. (Giessen 
Univ. (Germany, F.R.). 1. Physikalisches Inst.). 1984. NTIS 
(US Sales Only), PC Al8/MF AOl. Order Number 
184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

The relative projectile target velocity vsub(p) is used as a 
basic physical quantity in the description of collisional excitation 
processes. vsub(p) is compared to the orbit velocity vsub(e) of the 
excited electron, and two models are conveniently applied dividing 
the range of the scaled velocity v = vsub(p)/vsub(e) into two 
classes. The molecular orbital model with its strong interactions 
within the ion-atom system has been successfully introduced for 
v<<l. For v>>1 a perturbation approach of the interaction be- 
tween the field of the incoming ion and the target electron (and 
vice versa) has been shown to be an adequate description of the in- 
elastic collision process (Coulomb excitation). The following is con- 
cerned with the range of intermediate velocities around v approxi- 
mately 1. Here the situation is reflected in a number of different 
theoretical methods which cannot be directly characterized by a 
physical model. It is intended to present in an exemplary manner 
recent progress as well as open problems for collisional excitation 
processes at intermediate velocities. 


41700 (INIS-mf—9006, pp 90-95) Studies of atomic and 
molecular collisions by coincidence techniques. Niehaus, A. 
(Rijksuniversiteit Utrecht (Netherlands). Fysisch Lab.). 
1984. NTIS (US Sales Only), PC A1l8/MF AOl. Order 
Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Two examples of recent successful applications of the coinci- 
dence technique to the study of collisions are discussed. The first 
example is a ‘complete’ experiment in the quantum mechanical 
sense, and the process discussed is the double excitation of He in 
He*/He-collisions followed by auto-ionisation of Hesup(**) in the 
2p?(!D)-state. The second example demonstrates the application of 
the coincidence technique to vibrational state selection in the reac- 
tant-ion, in ion-molecule reactions at thermal energies. 


41701 (INIS-mf—9006, pp 96-101) State selected ion 
molecule reactions. Govers, T.R. (Centre National de la Re- 
cherche Scientifique, 91 - Orsay (France). Lab. de Photo- 
physique Moleculaire; L’air Liquide, Jouy en Josas (France) 
Centre de Recherche Claude Delorme). 1984. NTIS (US 
Sales Only), PC A1l8/MF A011. Order Number T184780511. 
(CONF-840120—). 
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From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

The possibility of measurements with state-selected reactant 
ions to probe ion-molecule dynamics is illustrated by brief discus- 
sions of the H2*/He and N2*/Ar systems. 


(INIS-mf—9006, pp 102-105) Energy partitioning 
in thermal energy charge transfer reactions. Parent, D.; Mau- 
claire, G.; Derai, R.; Chevrier, M.; Marx, R. (Paris-11 
Univ., 91 - Orsay (France)); O’Keefe, A.; Bowers, M.T. 
(California Univ., Santa Barbara (USA)). 1984. NTIS (US 
Sales Only), PC A18/MF AO1. Order Number T184780511. 
(CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Energy partitioning in thermal energy charge transfer reac- 
tions was studied by ion cyclotron resonance spectrometry. A com- 
parison of charge transfer from Ar* and Ne2* to several neutrals 
gives the surprising result that the additional internal modes present 
in N2* seem to have no effect on the partitioning into kinetic and 
internal energy when the neutral has three or more atoms. This is 
compared with the case of diatomic neutral, where a difference in 
partitioning is seen, and two hypotheses are proposed. In another 
study the dissociative charge transfer of He* with CO2 was found 
to produce CO* and O in several electronic states. A tentative as- 
signment can be made but further experiments are underway to 
verify these conclusions. 


41703 (INIS-mf—9006, pp 116-121) Guided beam experi- 
ments on the low energy charge transfer N* + CO — CO* 
+ N. Gerlich, D. (Freiburg Univ. (Germany, F.R.). Fakul- 
taet fuer Physik). 1984. NTIS (US Sales Only), PC A18/ 
MF AO1. Order Number T1I84780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Initiated by some discrepancies between beam and laser-in- 
duced fluorescence experiments, the N* + CO charge transfer re- 
action has been explored in a guided beam apparatus. In a modified 
arrangement it is now possible to reach even subthermal energies 
and to detect product ions above 6 meV without discrimination. 
The test to prove this, based on a time of flight analysis, will be 
described. These exceptional experimental conditions allow to 
expand the measurement of the integral cross section down to 20 
meV. By analysis of the product velocities, the forward / backward 
ratio has been determined. The results indicate, that two mecha- 
nisms are operative: an electron transfer, followed by the formation 
of a strongly coupled complex and an electron transfer without es- 
sential interaction of tse nuclei. The consequences for a LIF experi- 
ment will be discussed briefly. 


41704 (INIS-mf—9006, pp 122-126) Charge transfer 
from He* to Ar and Xe at low energies. Schindler, M.; 
Schlier, C.; Teloy, E. (Freiburg Univ. (Germany, F.R.). Fa- 
kultaet fuer Physik). 1984. NTIS (US Sales Only), PC A18/ 
MF AOl1. Order Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Integral cross sections for He* + Ar — He + Ar* were 
measured in a guided beam apparatus for energies between 0.1 and 
40 eV. The first of several discernible thresholds is at 7.35+-0.1 
eV. The cross sections can be rationalized by assuming that only 
non-adiabatic 7=* — ?>* transitions play a major role. Likewise 
He* + Xe — He + Xe* was measured between 0.05 and 8 eV. 
Two thresholds at 0.35 and 1.8 eV can be seen, while towards very 
low energies the cross section rises again. In view of contradicting 
drift tube data additional experiments have to be performed. 


41705 (INIS-mf—9006, pp 127-131) Collision energy de- 
pendence of the reactions of Ar* (?Psub(1/2)) and Ar* 
(?Psub(3/2)) with N2. Hamdan, M.; Birkinshaw, K.; Twiddy, 
N.D. (University Coll. of Wales, Aberystwyth (UK). Dept. 
of Physics). 1984. NTIS (US Sales Only), PC A18/MF AOl1. 
Order Number T1I84780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Rate coefficients for the reactions of the two spin-orbit states 
Ar* (?P sub(1/2)) and Ar*(?Psub(3/2)) with Nez have been sepa- 


rately determined in the collision energy range from 0.04 eV to 
about 1 eV using a selected ion flow drift tube (SIFDT). At 0.04 
eV the quenching plus reaction rate of Ar*(?Psub(1/2)) is about 
eight times the reaction rate of Ar* (?Psub(3/2)). 


41706 (INIS-mf—9006, pp 132-134) Internal state distri- 
bution of N2H* produced by hydrogen abstraction from H2 
and by proton transfer of H;*. Glosik, J. (Karlova Univ., 
Prague (Czechoslovakia)); Villinger, H.; Saxer, A.; Richter, 
R.; Lindinger, W. (Innsbruck Univ. (Austria). Inst. fuer Ex- 
perimentalphysik); Futrell, J. (Utah Univ., Salt Lake City 
(USA). Dept. of Physics). 1984. NTIS (US Sales Only), PC 
A18/MF AOl. Order Number 1184780511. (CONF- 
840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

The reaction of N2* (X,v = 0) with Hz is interesting in that 
the product N2H* rather than H2* appears, though the charge 
transfer to give H2* (X,v = 0) is exoergic by 0.15 eV and a favor- 
able Franck-Condon Factor exists for the H2 (X,v = 0) — Het 
(X,v = 0) transition (FCF approximately 0.087). Usually charge 
transfer takes over, when it competes with other reaction mecha- 
nisms. However an exception is the charge transfer between Ar* 
and Ne, where the exoergic channel into N2* (X,v = 0) does not 
appear at an appreciable rate at thermal and suprathermal energies. 
The inhibition of this exoergic transfer seems to occur due to non- 
existent crossings between the Ar* - No and N2* (X,v = o) - Ar 
potential curves. The same situation may in the case of the N2* 
(X,v = 0) reaction with Hz inhibit charge transfer, so that heavy 
particle transfer (hydrogen abstraction) occurs instead. For N2* 
(X,v = 1) however a favorable curve crossing seems to allow for a 
fast charge transfer. 


41707 (INIS-mf—9006, pp 135-140) Vibrational tempera- 
ture of N.* and O,* drifting in helium at elevated E/N. Fe- 
derer, W.; Ramler, H.; Lindinger, W. (Innsbruck Univ. 
(Austria). Inst. fuer Experimentalphysik); Barbier, L. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Service de Physique Atomique); Wagner, H.E. 
(Ernst-Moritz-Arndt-Universitaet, Greifswald (German 
Democratic Republic). Sektion Physik/Elektronik). 1984. 
NTIS (US Sales Only), PC Al8/MF A0O1. Order Number 
1184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Investigations were performed using a fast flow drift tube 
with selected ion injection of N2* and O2*, predominantely in the 
ground state level. This was assured by keeping the pressure in the 
electron impact ion source high enough, so that efficient quenching 
could occur before the ions were extracted from the source. When 
drifting in a constant E/N the ions reach an internal temperature 
Tsub(i) and thus a corresponding distribution ratio a. Experimental- 
ly we have access to the ratio a by using a monitor method. We 
obtain information on the ratio [O2* (X,v>=2)] / [O2* (X,v>=O)] 
as a function of E/N. Both sets of results (for N2* and O2*) are 
shown together with calculated values a. Actual values Tsub(i) for 
these ions drifting in He are shown. This new information on the 
internal heating of molecular ions in He bears consequences on the 
interpretation of the data. Especially the assumption can no longer 
be made, that the dependences of rate coefficients as obtained in He 
as a function of KEsub(cm) represent the pure kinetic energy ef- 
fects in the respective reactions. In each case the influence of 
Tsub(i) on the reactivities has to be reconsidered. 


41708 (INIS-mf—9006, pp 141-143) Reactions of ions 
with atomic hydrogen. Federer, W.; Villinger, H.; Howorka, 
F.; Lindinger, W. (Innsbruck Univ. (Austria). Inst. fuer Ex- 
perimentalphysik); Ferguson, E. (Colorado Univ., Boulder 
(USA)); Tosi, P.; Bassi, D. (Instituto per la Ricerca Scienti- 
fica e Technologica, Povo (Italy)). 1984. NTIS (US Sales 
Only), PC Ai8/MF AOl. Order Number T1I84780511. 
(CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

A method was developed to determine the density of atomic 
hydrogen in a drift experiment, the rate coefficients have been de- 





termined to a satisfactory accuracy. This method is used to investi- 
gate the reactions of O*, CO*, CH* with H in the regime from 
room temperature to approximately 0.1 eV relative kinetic energy 
in the center of the mass. The nearely energy independent reaction 
rate constants are determined. 


41709 (INIS-mf—9006, pp 155-160) Metastable ion de- 
tection by photon spectroscopy of core state. Conserving elec- 
tron capture from Li atoms. Brazuk, A.; Winter, H. (Tech- 
nische Univ., Vienna (Austria). Inst. fuer Allgemeine 
Physik); Dijkkamp, D.; De Heer, F.J. (Amsterdam Univ. 
(Netherlands)); Drentje, A.G. (Rijksuniversiteit Groningen 
(Netherlands)). 1984. NTIS (US Sales Only), PC A1l8/MF 
AO01. Order Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Electron capture from Li (2s) atoms in collisions with slow 
(v < 1 au.) beryllium- and boron like multiply charged ions is 
shown to conserve the primary ion electronic configuration (core 
conservation). This fact can be utilized to determine spin-forbidden 
metastable ion fractions in such multiply charged ion beams by ob- 
serving photon emission from excited states formed by electron 
capture. 


41710 (INIS-mf—9006, pp 161-166) State-selective elec- 
tron capture from Li and H2 by C** (10-80 keV). Brazuk, A.; 
Winter, H. (Technische Univ., Vienna (Austria). Inst. fuer 
Allgemeine Physik); Dijkkamp, D.; De Heer, F.J. (Amster- 
dam Univ. (Netherlands)); Drentje, A.G. (Rijksuniversiteit 
Groningen (Netherlands)). 1984. NTIS (US Sales Only), PC 
Al8/MF AOl. Order Number 1184780511. (CONF- 
840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Absolute cross sections for single electron capture into C** 
(n,])-states (n = 4, 5, 6, 7, ) in collisions of C** (10-80 keV) with Li 
and He respectively are presented. Observations by means of 
photon spectroscopy involved the vuv-, near uv- and visible spec- 
tral regions, and the results are discussed with reference to classical 
models of electron capture by multiply charged ions. 


41711 (INIS-mf—9006, pp 167-171) State-selective elec- 
tron capture by 0.6-18 keV C** ions in atomic hydrogen. 
McCullough, R.W.; Wilkie, F.G.; Gilbody, H.B. (Queen’s 
Univ., Belfast, Northern Ireland (UK). Dept. of Pure and 
Applied Physics). 1984. NTIS (US Sales Only), PC A18/ 
MF AO1. Order Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Energy loss/gain spectroscopy is used to study state-selec- 
tive electron capture by 0.6-18 keV C* ions in atomic hydrogen. 
The relative contribution from each of the observed collision chan- 
nels in conjunction with the total electron capture cross section is 
used to determine cross sections for electron capture into specific 
states of C**. These results enable the first detailed comparison 
with recent theoretical descriptions of the electron capture process 
to be made. 


41712 (INIS-mf—9006, pp 172-177) Excitation processes 
in collisions of H* (2 - 20 keV) with Li. Aumayr, F.; Feh- 
ringer, M.; Winter, H. (Technische Univ., Vienna (Austria). 
Inst. fuer Allgemeine Physik). 1984. NTIS (US Sales Only), 
PC A1l8/MF AOl. Order Number TI84780511. (CONF- 
840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

The excitation of H(n=2,3) - and Li(2p) - states in inelastic 
collisions of protons (impact energies between 2 and 20 keV) with 
Li atoms has been investigated by means of photon spectroscopy in 
the vuv- and visible spectral regions. 
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41713 (INIS-mf—9006, pp 178-183) Excitation processes 
in collisions of C* ions with Ar atoms in the energy range 10 
- 4200 eV (200 - 800 nm). Deutsch, H. (Ernst-Moritz-Arndt- 
Universitaet, Greifswald (German Democratic Republic). 
Sektion Physik/Elektronik); Howorka, F.; Federer, W.; 
Kuen, I. (Innsbruck Univ. (Austria). Inst. fuer Experimen- 
talphysik). 1984. NTIS (US Sales Only), PC A18/MF AO01. 
Order Number T1I84780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Excitation of C I, C Il and Ar II lines have been observed in 
collision of a mass-resolved C* ion beam with a static argon target. 
From the dependence of the ion current in the target chamber on 
the target gas density it is concluded that only one state of C* is 
present (semilogarithmic straight line). The light emission is linear 
up to 60 mtorr. In the energy dependence of the emission cross sec- 
Snieusiilp hirt-0 eam: i them air» aueianaicins ted anne 
region investigated. Most Ar II lines show just an onset of the 
emission, without reaching the maximum at 4200 eV. Direct excita- 
tion of Ar is not observed. 


41714 (INIS-mf—9006, pp 184-189) Translational energy 
for investigation of electron capture-produced 
long-lived excited ions. Berlinger, P.; Vanek, W.; Wutte, U.; 
Winter, H. (Technische Univ., Vienna (Austria). Inst. fuer 
Allgemeine Physik). 1984. NTIS (US Sales Only), PC A18/ 
MF AO1. Order Number T184780511. (CONF-840120—). 
From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

A translational energy spectrometer equipped with metasta- 
ble ion mae has been built and tested. The instrument and its 
applications for studying inelastic collisions of multiply charged 
ions with atoms in connection with primary and secondary long- 
lived highly excited ions are described. 


41715 (INIS-mf—9006, pp 190-194) Small-angle scatter- 
ing in hydrogen-isotope systems at intermediate ener- 
gies. Rille, E. (Balzers A.G. fuer Hochvakuumtechnik und 
Duenne Schichten (Liechtenstein)); Peacher, J.L.; Kvale, 
T.J.; Redd, E.; Blankenship, D.M.; Seely, DG: Olson, 
R.E.; Park, J.R. (Missouri Univ., Rolla (USA). Dept. of 
Physics). 1984. NTIS (US Sales Only), PC Al8/MF AOl. 
Order Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

A projectile dependent isotope effect and a momentum trans- 
fer scaling was found for the hydrogen-isotope collision systems at 
small scattering angles. Both a Classical Trajectory Monte-Carlo 
calculation and a Glauber-approximation calculation are in good 
agreement with the experimental data. 


41716 (INIS-mf—9006, pp 195-199) Theoretical implica- 
tions for swarm studies of ion-neutral interactions. Viehland, 
L.A. (Saint Louis Univ., Cahokia, IL (USA). Parks Col- 
lege). 1984. NTIS (US Sales Only), PC A18/MF AOl. 
Order Number TI84780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

though accurate swarm data are now available for many 

ion-neutral systems, several theoretical problems have prevented 
these data from being fully exploited in terms of the basic ion-neu- 
tral interactions. The current status of some of these problems is re- 
viewed and the theoretical implications discussed. 


41717 (INIS-mf—9006, pp 213-218) Formation of nega- 
tive and positive cluster ions by electron impact of a neutral 
CO, cluster beam. Stephan, K. (Innsbruck Univ. (Austria). 
Klinik fuer Hoer-, Stimm-, und Sprachstoerungen); Stamato- 
vic, A. (Belgrade Univ. (Yugoslavia)); Maerk, T.D. (Inns- 
bruck Univ. (Austria). Inst. fuer Experimentalphysik). 1984. 
NTIS (US Sales Only), PC Al8/MF A0O1. Order Number 
1184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

The interaction of an electron beam of variable energy with 
a beam of neutral carbon dioxide clusters was studied using high 
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resolution mass spectrometry. The formation of (CO2)sub(m)~ and 
O- (CO;)sub(m) from (CO2)sub(n), (m < n), was investigated as a 
function of electron energy and various beam conditions. For com- 
parison positive ionization and dissociative ionization of 
(CO.)sub(n) was also studied. 


41718 (INIS-mf—9006, pp 219-221) Intramolecular frag- 
mentation of ethylene clusters. Kreisle, D.; Sattler, K.; Reck- 
nagel, E. (Konstanz Univ. (Germany, F.R). Fakultaet fuer 
Physik). 1984. NTIS (US Sales Only), PC A18/MF AOl. 
Order Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

The excitation energy transferred to a molecular cluster 
during the ionization process is responsible for two types of frag- 
mentation: inter- and intramolecular fragmentation. The fragment 
ions of ethylene clusters were mass analyzed with time of flight 
technique. The existence of cluster ions (C2H,)sub(m) . C2Hs* has 
to be related to ion-molecule reactions within the cluster. 


41719 (INIS-mf—9006, pp 341-344) Dissociative excita- 
tion of metal-halogen molecules by metastable noble-gas 
atoms and nitrogen metastable molecules. Schearer, L.D. 
(Missouri Univ., Rolla (USA). Electronics Research 
Center). 1984. NTIS (US Sales Only), PC A18/MF AOl1. 
Order Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Dissociative and Penning reactions of metal-bearing com- 
pounds with thermal energy metastable atoms and molecules have 
been increasingly used to provide ensembles of intermediate metal 
compounds or free metal atoms in their ground or excited state. 
Such reactions are particularly important in laser and plasma vapor 
deposition processes. We employ both a flowing afterglow and 
metastable beams to obtain cross-sections for the various kinetic 
processes which occur when a metal compound and a metastable 
species interact. Elastic, total quenching, dissociative, Penning, and 
flourescence cross-sections are obtained for a number of systems. 


41720 (INIS-mf—9006, pp 350) Spectroscopy of NaX 
collision pairs. Cunha, S.L.; Best, R.; Hering, P. (Max- 
Planck-Institut fuer Quantenoptik, Garching (Germany, 
F.R.)). 1984. NTIS (US Sales Only), PC A18/MF AOI. 
Order Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

We investigate the absorption behaviour of NaX collision 
pairs far off resonance (detuning up to +- 1000 cm™'), where X 
stands for rare gases, N2, CO, He, CHi, C2, Hi, etc. If the collision 
pair absorbs a photon, the question is how this absorbed energy is 
distributed among the separating collision partners. Under the same 
experimental conditions, we found e.g. stronger absorption for the 
NaAr pair in comparison with the NaN2 pair, whereas the opposite 
was observable for the total emission of these to pairs indicating 
that internal degress of Nz have been excited, even at far detunings. 
With a infrared diode laser, we investigate the time dependent pop- 
ulation of a single vibrational level of the CO molecule after being 
excited with a dye laser during collision with a sodium atom. 


41721 (INIS-mf—9006, pp 367-372) Associative ioniza- 
tion between ground state He and laser excited He(5*P) 
atoms detected by photoionization. Pesnelle, A.; Runge, S.; 
Perdrix, M.; Watel, G. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France)). 1984. NTIS (US Sales 
Only), PC A1l8/MF AOl. Order Number 1184780511. 
(CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

The velocity dependence of the associative ionization 
(He(5*P)+He — He,* + e) cross section has been investigated at 
thermal energies. We report the first experimental evidence of 
structures arising in the cross section, which are well interpreted in 
the framework of a theoretical model. 
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41722 (INIS-mf—9006, pp 383-386) Neutral-neutral 
interactions in dense alkali vapours. Pichler, G. (Zagreb 
Univ. (Yugoslavia)). 1984. NTIS (US Sales Only), PC A18/ 
MF AO1. Order Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

We shall discuss several aspects of the interaction between 
like and unlike alkali atoms in dense vapours. The first is connected 
with the near-wing and far-wing quasistatic broadening of the first 
resonance lines with special emphasis on the satellite bands and 
asymmetries. The second is connected with various structured con- 
tinua which appear in spectra of pure and mixed alkali vapours. 
The most recent study of peculiar diffuse bands and interference 
continua will be presented. 


41723 (INIS-mf—9006, pp 387-392) Structure and dy- 
namics of negative cluster ions: photodissociation, collision-in- 
duced and _ metastable dissociation of CO; . 
(H2O)sub(0,1,2,3). Hunton, D.E. (Air Force Base Hanscom 
(USA). Geophysics Laboratory); Hofmann, M. (Riehen 
(Switzerland)); Albertoni, C.R.; Castleman, A.W. Jr. (Penn- 
sylvania State Univ., University Park (USA). Dept. of 
Chemistry); Lindeman, T.G. (Middlebury College (USA). 
Dept. of Chemistry); Maerk, T.D. (Innsbruck Univ. (Aus- 
tria). Inst. fuer Experimentalphysik). 1984. NTIS (US Sales 
Only), PC A18/MF AOl. Order Number 1184780511. 
(CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

As an extension of earlier studies dealing with the bonding 
of cluster ions, we have undertaken an investigation of the spectros- 
copy and dynamics of the dissociation of the anion CO;~ and its 
first three hydrates. Results are presented for studies of both photo- 
dissociation and collision dissociation which have given insight into 
the dynamics involved. 


41724 (INIS-mf—9006, pp 50-55) Mystery revisited: the 
H™ shape resonance in strong electric fields. Butterfield, 
K.B.; Harvey, C.J.; Bryant, H.C. (New Mexico Univ., Al- 
buquerque (USA)); Clark, D.A.; Donahue, J.B.; Gram, 

P.A.M.; MacArthur, D. (Los Alamos National Lab., NM 
(USA)): Smith, W.W. (Connecticut Univ., Storrs (USA)). 
1984. NTIS (US Sales Only), PC A18/MF AOl. Order 
Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Although the shape resonance of the H™ ion, at an energy 
10.971 eV above the ‘Ssup(e) ground state, is the most prominent 
feature in the 1Psup(o) continuum, it has proved difficult to study 
in an arc plasma. Recent work with a relativistic H™ beam at 
LAMPF (Los Alamos) has cast new light on the effects of plasma 
microfields on the signal. This preliminary report shows that al- 
though the width of the shape resonance increases with field, the 
strength of the resonance increases as well, up to electric fields as 
strong as 2.5 MV/cm. Thus the presence of electric fields should 
enhance the visibility of this interesting resonance structure. 


41725 (INIS-mf—9006, pp 56-65) Spectroscopic investi- 
discharge. 


gation of the pseudospark Bittner, G.; Christian- 
sen, J.; Duemmler, W.; Lieser, N.; Seeboeck, R.; Steudtner, 
Ww. (Erlangen-Nuernberg Univ., Erlangen (Germany, F.R.)). 
1984. NTIS (US Sales Only), PC A18/MF AOl. Order 
Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

In low pressure gas in a special arrangement there is a fast 
high-current discharge, which is similar to a spark and is thus 
called Pseudospark. On the anode side an electron beam leaves the 
discharge chamber and generates X-ray-Bremsstrahlung in a low 
pressure gas (Ar, approximately 0,1 mbar). From these X-ray spec- 
tra the energy distribution of the electron beam was determined. If 
the radiation, emitted by the plasma in the discharge channel is in- 
vestigated in the VUV and visible region, one can measure the 
composition of the plasma column in the discharge axis and if the 
measurements are carried out with time resolution, the mechanism 
of the discharge may be explained. 





41726 (INIS-mf—9006, pp 66-70) Endoergic charge 
transfer reactions near the cathode surface. Rozsa, K.; Apai, 
P.; Mezei, P.; Janossy, M. (Hungarian Academy of Scienc- 
es, Budapest. Central Research Inst. for Physics); Howorka, 
F.; Kuen, I. (Innsbruck Univ. (Austria). Inst. fuer Experi- 
mentalphysik); Chinen, S. (Toyota National Technical Col- 
lege, Toyota (Japan)). 1984. NTIS (US Sales Only), PC 
Al8/MF AOl. Order Number 1184780511. (CONF- 
840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, — (29 Jan 1984). 

He-Cu discharge was studied at different pressures: 
wine cathode discharge at 6.2 torr He, 100 mA and bright cath- 
ode sheath at 4.7 torr He, 100 mA. Intensities of different Cu II 
lines were measured in a He filled discharge tubes. The Cu vapour 
was obtained from cathode sputtering of the copper hollow cath- 
ode. Endoergic charge transfer is probably the dominant excitation 
mechanism to excite the Cu II 427,6 nm line as the upper state of 
this transition is higher by 1,4 eV than the ground state of the He*. 
The upper state of the 493,2 nm Cu II line is resonant with the 
energy of He*. While the Cu II 493,2 nm line as well as the He 
lines are weaker in low pressure than in conventional hollow cath- 
ode discharge, the Cu II 427,6 nm line shows the opposite behav- 
ior. The comparison of the spectral line intensities shows that exci- 
tation by fast ions may be dominant in the bright cathode sheath; 
however, detailed measurements in noble gas mixtures and in mix- 
tures of noble gases with molecular gases are necessary to prove 
this assumption. 


41727 (INIS-mf—9006, pp 71-76) Excitation of resonant 
lines by charge transfer in the cathode sheath. Kuen, L,; 
Howorka, F. (Innsbruck Univ. (Austria). Inst. fuer Experi- 
mentalphysik). 1984. NTIS (US Sales Only), PC A18/MF 
AO1. Order Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Electron impact excitation of atomic and ionic lines is the 
dominant excitation process in the negative glow of low pressure 
discharges. In the cathode sheat, however, some ionic states are ex- 
cited by exoergic or endoergic charge transfer. The hollow cathode 
discharge is ideal to study these phenomena as a simple scan across 
the discharge gives both regions, glow and sheat, and permits a 
comparison between the important processes. The present work 
gives details on the charge exchange, direct and electron impact ex- 
citation in rare gas mixtures, where the gas with the higher ioniza- 
tion potential is the majority gas (97%) and stands in the first place: 
He-Ne, He-Ar, He-Kr, He-Xe, Ne-Ar, Ne-Kr, Ne-Xe, Ar-Kr, Ar- 
Xe, Kr-Xe. 


41728 (INIS-mf—9006, pp 80-83) Laser light from opti- 
cally pumped molecular beams. Hefter, U.; Jones, P.L.; Gau- 
batz, U.; Bissantz, H.; Eichert, J.; : Bergmann, K. (Kaiserslau- 
tern Univ. (Germany, F.R.). Fachbereich Physik). 1984. 
NTIS (US Sales Only), PC Al8/MF A0O1. Order Number 
1184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Continuous laser operation in optically pumped Nae and Ib 
supersonic beams has been achieved. Characteristics and laser oper- 
ation of the molecular beam laser gain media are investigated. 


41729 (INIS-mf—9006, pp 332-334) Auger electrons 
from highly ionized projectiles studied by zero degree Auger 
spectroscopy. Itoh, A.; Schneider, T.; Schiwietz, G.; Roller, 
Z.; Platten, H.; Nolte, G.; Glodde, R.; Schneider, D.; Stol- 
terfoht, N. (Hahn-Meitner-Institut fuer Kernforschung 
Berlin G.m.b.H. (Germany, F.R.)). 1984. NTIS (US Sales 
Only), PC Al8/MF AOl. Order Number 1184780511. 
(CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Auger electrons from highly ionized Ar and Ne projectiles 
were measured using the method of zero-degree Auger spectrosco- 
py to minimize kinematic broadening effects. The high-resolution 
spectra exhibit individual Auger lines which are characteristic for 
the charge state of the projectile. 
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41730 (INIS-mf—9006, pp 339-340) Laser excitation and 
energy transfer in molecular jets. Veeken, K.; Luijks, G.; 
Knippers, W.; Stolte, S.; Reuss, J. (Katholieke Univ. Nijme- 
gen (Netherlands). Fysisch Lab.). 1984. NTIS (US Sales 
Only), PC Ai8/MF A0Ol. Order Number 1184780511. 
(CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Molecules are excited by a line tunable CO, laser. The 
energy transfer is monitored observing the state distribution a) by 
Raman diagnostics and b) by ir-absorption measurements. Measure- 
ments at different nozzle distances permits to vary the molecular 
density and the time interval between excitation and probing. Reso- 
nant V-V-relaxation as fast as 35 ns.torr has been observed. 


41731 (INIS-mf—9006, pp 351-353) oo 
double resonance OODR with spatially 


of a molecular beam with two laser beams. Gerber Ga G.; 
Moeller, R. (Freiburg Univ. (Germany, F.R.). Fakultaet 
fuer Physik). 1984. NTIS (US Sales Only), PC A1l8/MF 
A01. Order Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

The spectroscopic application of an OODR technique in a 
molecular beam experiment is shown. It provides a simple means to 
identify complex molecular spectra. The efficiency of this method 
is demonstrated for some weak transitions of the Naz A-X system. 


41732 (INIS-mf—9006, pp 379-382) Laser preparation of 
vibrationally excited molecular beams. Bassi, D. (Univ. 
Trento, Povo (Italy). Dipartimento di Fisica). 1984. NTIS 
(US Sales Only), PC A18/MF AOl. Order Number 
1184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Experiments with vibrationally excited molecular beams may 
be very useful for investigating the inelastic and reactive scattering 
of molecules with ions, neutral gases and solid surfaces. We present 
and briefly discuss some laser methods wich have been recently 
proposed for preparing vibrationally excited molecular beams. 


41733 (INIS-mf—9006, pp 268-272) Ion beam studies of 
resonance ionization 


surfaces by multiphoton of sputtered 
neutrals. Winograd, N. (Pennsylvania State Univ., Universi- 
ty Park (USA). Dept. of Chemistry). 1984. NTIS (US Sales 
Only), PC A1l8/MF AOl. Order Number T184780511. 
(CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Ionization of neutral atoms sputtered from ion bombarded 
solids by multiphoton resonance ionization has been demonstrated 
for the first time. The ionization efficiency is several orders of mag- 
nitude greater than other post-ionization methods. This appraoch 
should find applications in the characterization of the chemistry and 
structure of solid surfaces and in the trace analysis of a wide varie- 
ty of materials. 


41734 (INIS-mf—9006, pp 311-318) Problems of measur- 
ing the velocity of sputtered excited atoms. Betz, G.; Hu- 
sinsky, W. (Technische Univ., Vienna (Austria). Inst. fuer 
Allgemeine Physik). 1984. NTIS (US Sales Only), PC A18/ 
MF AO1. Order Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

The discrepancy between the results for the velocity distri- 
bution of sputtered excited atoms as obtained by Doppler-Shift- 
Laser-Fluorescence-Spectroscopy (DSLFS) and Light-versus-Dis- 
tance measurements (LvD) is discussed and explained by including 
cascade feeding from higher excited levels into the analysis of LvD 
data. 
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41735 (INIS-mf—9006, pp 319-324) Secondary electron 
emission induced by low energy helium ions. Hofer, W.; Het- 
zendorf, G.; Varga, P. (Technische Univ., Vienna (Austria). 
Inst. fuer Allgemeine Physik). 1984. NTIS (US Sales Only), 
PC A18/MF AOl1. Order Number TI84780511. (CONF- 
840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

Ion neutralization at surfaces is discussed by comparing 
energy distributions emitted from polycrystalline clean and oxygen 
covered tungsten due to impact of slow (15 to 500 eV impact 
energy) noble gas ions with electron spectra as computed with the 
semi-empirical theory of Hagstrum. The influence of increasing sur- 
face contamination has been included in our calculations by modify- 
ing the electron density of states distribution as found from UPS 
measurements. Furthermore, the existence of inelastic scattering 
and/or Auger processes involving multiple electrons has to be as- 
sumed to bring the theoretical results into agreement with experi- 
ment. 


41736 (INIS-mf—9006, pp 373-378) Volume and surface 
processes in chemical applications of non-isothermal plasmas. 
Simple kinetic models. Rutscher, A. (Ernst-Moritz-Arndt- 
Universitaet, Greifswald (German Democratic Republic). 
Sektion Physik/Elektronik). 1984. NTIS (US Sales Only), 
PC A18/MF AOl. Order Number T184780511. (CONF- 
840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

A summary is given on basic processes of the plasma wall 
interaction under non-isothermal discharge conditions. In more 
detail the chemical aspects resulting in the gasification of solids 
(PLASMA ETCHING) are reviewed in the frame of simple kinetic 
models. 


41737 (INIS-mf—9010) Anisotropy of electronic states 
excited in ion-atom collisions. A study of He* + He and He* 
+ Ne collisions. Boskamp, E.B. (Rijksuniversiteit Utrecht 
(Netherlands)). 20 Jun 1983. 162p. NTIS (US Sales Only), 
PC A08/MF AO1. Order Number DE84780486. 

Dutch summary included. 

The author reports coincidence measurements made on the 
He* + Ne and He* + He systems. The complex population ampli- 
tudes for the magnetic sublevels of the investigated excited states, 
Ne(2p‘3s?)'D and He(2p”)'D, were completely determined and 
possible excitation mechanisms are described. 


41738 (ITEP—58(1982)) Analytical theory for the nucle- 
ar level shift of hadronic atoms. Kudryavtsev, A.E.; Lisin, 
V.L; Popov, V.S.; Mur, V.D. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1982. 64p. 
NTIS (US Sales Only), PC A04/MF AO1. Order Number 
DE84702232. 

The spectrum problem in the Coulomb potential distorted at 
small distances is considered. Nuclear shifts of 3-levels in p anti p 
and =~ p atoms are calculated. The probabilities of radiative transi- 
tions from p-states to the shifted s-states in hadronic atom are also 
given. It is shown that the reconstruction of atomic levels switches 
to oscillation regime when absorption increases. The limits of appli- 
cability of the perturbation theory in terms of the scattering length 
for different values of absorption is discussed. An exactly solvable 
model, Coulomb plus Yamaguchi potential, is considered. 


41739 (JINR—R-2-83-475) Two-dimensional hydrogen 
atom. Elliptic basis. Mardoyan, L.G.; Pogosyan, G.S.; Sisa- 
kyan, A.N.; Ter-Antonyan, V.M. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1983. 28p. (In Russian). NTIS (US Sales Only), PC A03/ 
MF AOl1. Order Number DE84702178. 

The paper is devoted to analysis of a two-dimensional hy- 
drogen atom in elliptic coordinates. By the method of separation of 
variables the problem is reduced to the solution of Ince equation in 
the complex plane under certain boundary conditions. It is shown 
that solutions obtained in the limits R-0 and R— infinity (R is a 
parameter defining the eliptic coordinates) change into the polar 
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and parabolic bases, respectively. An explicit form of the elliptic 
basis is given for lowest quantum states. 


41740 (LYCEN—8302, pp S5.1-S5.6) Atoms and ions in 
a strong magnetic field. Demeur, M. 1983. (In French). 
NTIS (US Sales Only), PC A21/MF A0O1. Order Number 
1184751189. (CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

The hamiltonian describing a hydrogen atom in a magnetic 
field has been diagonalized by means of a low dimensional basis, 
the equatorial motion being described by Landau states with an op- 
timal w, and the longitudinal motion being described by a linear 
combination of three orthogonalized exponentials. Further, the basis 
has been tested over the first singlet and triplet states of helium. 
The corrections to the hydrogen case due to the finite mass of the 
proton have been evaluated by means of the afore-mentioned basis. 
The hamiltonian of charged systems is not separate in C.M. and rel- 
ative coordinates; a new “approximate” constant of the motion is 


proposed. 


41741 (TRI-PP—83-13) Processes involved in pion cap- 
ture in hydrogen-containing molecules. Horvath, D. 
(TRIUMF, Vancouver, British Columbia (Canada)). Mar 
1983. 10p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702761. 

A systematic analysis is presented of the possible elementary 
processes determining the fate of negative pions stopped in hydro- 
gen-containing samples. Using a phenomenological description in 
comparison with the available experimental information on pion 
capture in hydrogen, it is shown that the formation and decay of 
pz” atoms in compounds Zsub(m)Hsub(n) are determined mainly 
by the processes of Auger capture in a molecular orbit ZHzr-, tran- 
sition from molecular to atomic orbit, transfer of pions to atoms Z 
in collisions pw~ +Z, and nuclear capture in collisions pw” +H. 
The recent assumption of a considerable role of the processes of ra- 
diative atomic capture in bound hydrogen atoms, nuclear capture of 
pions by protons from the molecular state ZH7, or ‘inner’ transfer 
of the pion via tunnelling through the bond Z-H is not supported 
by the theory and contradicts the experimental data. 


41742 (UWThPh—80-01) Asymptotic exactness of finite 

nc Thomas-Fermi theory. Narnhofer, H.; Thirring, 
W. (Vienna Univ. (Austria)). 1980. 14p. NTIS (US Sales 

Only), PC A02/MF A0O1. Order Sianiiet DE84701945. 

In quantum statistics there are regrettably few exact and ex- 
plicit results for systems with realistic forces. The few exceptions 
are mean field theories where it could be shown that in the appro- 
priate thermodynamic limit Thomas-Fermi theory for stars and 
atoms becomes exact (1,2). In the gravitational case the asymptotic 
exactness has not only been shown for the various thermodynamic 
functions but also for the expectation values of a suitable algebra of 
observables so that one can speak of a state in the thermodynamic 
limit. For atomic and molecular Thomas-Fermi theory the only 
exact results pertain to the ground state and use the same mathe- 
matical techniques. In this note we propose to give a derivation of 
Thomas-Fermi theory for all temperatures which simplifies the pre- 
vious treatments by using entropy inequalities with coherent states. 
As an intermediate step we derive error bounds for the Hartree- 
theory and then show that in the Z -> infinity-limit the relative 
error goes to zero. Finally we shall define an algebra of observables 
generated by a density in phase space rho sub(q,p). This algebra be- 
comes abelian in the limit Z -> infinity. The Gibbs state over rho 
sub(q,p) becomes pure Z -> infinity and there are no correlations. 


41743 Nonexponential decay in autoionization near 
threshold. Druger, S.D.; Samuel, M.A. (Department of 
Physics, Clarkson College of Technology, Potsdam, New 
York 13676). Physical Review [Section] A: General Physics; 30: 
No. 1, 640-643(Jul 1984). 

A general upper bound is obtained for the nonexponential 
contribution to the time-dependent occupation amplitude G(t) for 
an autoionizing state just above the continuum threshold in the 
limit of narrow widths. This upper bound is shown to be inconsist- 
ent with some recently published results predicting new observable 





nonexponential effects in ‘G(t)’?, but is consistent with earlier long- 
accepted theory. It is also shown how some nonexponential contri- 
butions to the decay might, in principle, still occur as a conse- 
quence of close proximity between the autoionizing state and the 
ionic threshold, although these contributions now have a different 
form than those recently proposed. 


41744 Photoionisation of atomic fluorine. Greene, J.P.; 
Berkowitz, J. (Argonne National Lab., IL). Journal of Phys- 
ics B: Atomic and Molecular Physics; 17: L79-L83(28 Feb 
1984). Contract W-31-109-ENG-38. 

The experimental ion yield curve for photoionization of 
atomic fluorine from the ionization threshold (about 7.116 A) to 
635 A is reported. Early members of three autoionizing series con- 
verging to the 1D2 ionic state are observed. Their peak widths are 
all less than the instrumental resolution (0.28 A). The largest peak, 
at 680.7 A, has been observed previously in emission, but surpris- 
ingly not in absorption. It is assigned to (1S0)3s, which is ‘forbid- 
den’ to autoionize. An interpretation is offered, which implies su- 
perradiance or laser action from this state. 
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41745 (DOE/ER/10498—3) Transport of mul- 
tiphase systems. Progress report, July 1984. Stell, G. (State 
Univ. of New York, Stony Brook (USA). Research Founda- 
tion). Jul 1984. Contract AC02-79ER10498. 16p. NTIS, PC 
A02/MF A01; GPO Dep. Order Number DE84015560. 

Aims and overall accomplishments are summarized on the 
following topics: transport in liquids; transport in dilute solutions 
and suspensions; transport in gases; kinetics of polymer solutions 
and polymerization; and matrix-function formalism for dispersions, 
fluids in porous media, and other two-phase systems. 


41746 (IC—83/80) Towards a comprehensive theory for 
He Ii: A temperature-dependent field-theoretic approach. 
Ghassib, H.B.; "Caiied ini, J. (International Centre for 
Theoretical Physics, Trieste (Italy)). Jul 1983. 6p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84701986. 

New experimental aspects of He II, as well as recent devel- 
opments in particle physics, are invoked to construct the rudiments 
of a comprehensive theory in which temperature-dependent U(1) 
and SU(2) gauge fields are incorporated into a hierarchy of effec- 
tive Lagrangians. It is conjectured that an SU(n) gauge-theoretic 
description of superfluidity may be obtained in the limit n— infinity. 
However, it is outlined how experiments can be understood in the 
zeroth, first and second order of the hierarchy. 


41747 (IC—83/90) Structure factor for a degenerate bose 
fluid. Khanna, K.M.; Sinha, R. (International Centre for 
Theoretical Physics, Trieste (Italy)). Jul 1983. 12p. NTIS 
(US Sales Only), A02/MF AOl. Order Number 
DE84702200. 

Using the pair-distribution-function for a degenerate Bose 
fluid derived by Isihara, and the definition that the structure factor 
S(k) is a Fourier transform of the pair-distribution-function, we 
have derived one relation between S(k) and k and another relation 
between S(k) and E(k). In the limit k-O, the relation between S(k) 
and E(k) is different from the Feynman’s relation. The general rela- 
tion derived by us between S(k) and E(k) is valid for all values of 
E 


41748 (INIS-mf—9030) Heat pulses in dilute *He-*He 
mixtures. Husson, L.P.J. (Rijksuniversiteit Leiden (Nether- 
lands)). 8 Dec 1983. 63p. NTIS (US Sales Only), PC A04/ 
MF AO1. Order Number DE84780492. 

Chs. 1, 2, 3 previously published in Physica B, 122 (1983) 8; 
183; 201, respectively. 

The propagation of heat pulses in dilute SHe-*He mixtures 
under pressure along a tube, which is long compared to its diame- 
ter, is discussed. At high temperatures, where the excitations are in 
local equilibrium with one another, the propagation of heat pulses 
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in the liquid is determined by the phenomenon of second sound, 
which is essentially a density wave in the excitation gas. The veloc- 
ity and attenuation of second sound can be determined from the 
shape of the transmitted pulse. Measurements on the scattering and 
absorption of phonons are presented, together with a detailed de- 
scription of the experimental technique and the electronic equip- 
ment. Measurements on the velocity and absorption of second 
sound are presented. From the results for the velocity of second 
sound in pure *He, values of the phonon and roton parameters are 
deduced. The velocity data in the mixtures have been used to cal- 
culate values of the effective mass of *He in superfluid *He. The 
results of these calculations have been compared with values of the 
effective mass obtained by other authors. The coefficient of second- 
sound absorption in pure He is computed from theory, making use 
of the phonon and roton parameters calculated from the second- 
sound velocity data in pure *He. The experimental results on the 
scattering and absorption of phonons have been analysed. The em- 
pirical expressions for the scattering and absorption rates obtained 
from the diffusive phonon signals were compared with the results 
of the Baym-Ebner theory, and have also been used to calculate the 
coefficient of thermal conductivity in dilute *He-*He mixtures. 


41749 Topological symmetry breakdown in cholesterics, 
nematics, and *He. Balachandran, A.P.; Lizzi, F.; a 
V.G.J. (Physics Department, Syracuse University, S yracuse, 
New York 13210). Physical Review Letters; 52: No. 20, 1818- 
1821(14 May 1984). 

Cholesterics, uniaxial and biaxial nematics, and the dipole- 
free A phase of superfluid *He are characterized by order param- 
eters which are left invariant by suitable “symmetry” groups H. We 
show that in the presence of defects, the full group H may not be 
implementable on the states because of topological obstructions. 
Thus H is topologically broken in the presence of suitable defects. 


41750 Piecewise parabolic methdo (PPM) for gas-dynam- 
ical simulations. Corlella, P.; Woodward, P.R. (Lawrence 
Berkeley Laboratory, University of California, Berkeley, 
California, 94720). Journal of Computational Physics; 54: No. 
1, 174-201(Apr 1984). 

We present the piecewise parabolic method, a higher-order 
extension of of Godunov’s method. There are several new features 
of this method which distinguish it from other higher-order Go- 
dunov-type methods. We use a higher-order spatial interpolation 
than previously used, which allows for a steeper representation of 
discontinuities, particularly contact discontinuities. We introduce a 
simpler and more robust algorithm for calculating the nonlinear 
wave interactions used to compute fluxes. Finally, we recognize the 
need for additional dissipation in any higher-order Godunov 
method of this type, and introduce it in such a way so as not to 
degrade the quality of the results. 


41751 Exact partial solution to the compressible flow 
problems of jet formation and penetration in plane, steady 
flow. Karpp, R.R. (Los Alamos Laboratory, Los Alamos). 
Quarterly of Applied Mathematics; 42: No. 1, 15-72(Apr 
1984). 

The particle solution of the problem of the symmetric 
impact of two compressible fluid stream is derived. The plane two- 
dimensional flow is assumed to be steady, and the inviscid com- 
pressible fluid is of the Chaplygin (tangent gas) type. The equations 
governing this flow are transformed to the hodograph plane where 
an exact, closed-form solution for the stream function is obtained. 
The distribution of fluid properties along the plane of symmetry 
and the shape of free surface streamlines are determined by trans- 
formation back to the physical plane. The problem of a compressi- 
ble fluid jet penetrating an infinite target of similar material is also 
solved by considering a limiting case of this solution. Differences 
between compressible and incompressible flows of the type consid- 
ered are illustrated. 
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41752 (LA-tr—84-25) One form of pseudoviscosity. Kur- 
opatenko, V.F. Translated from Izvestiya Sibirskogo Otdelen- 
iya Akademii Nauk SSSR, Seriya Tekhnicheskikh Nauk ; 13: 
No. 3, 81-82(1967). Contract W-7405-ENG-36. 4p. NTIS, 
PC A02/MF AOl1; 1; GPO Dep. Order Number 
DE84015892. DE84015892 

Portions are illegible in microfiche products. 

When calculating the solutions of equations of hydrodyna- 
mics using difference methods of so-called through-calculation, 
strong and weak discontinuities are blurred, and the kind of blur- 
ring depends on the selection of the auxiliary quantities P*, U* (P 
= pressure, U = velocity). A new method of selecting these quan- 
tities was previously proposed. With the aid of a specific condition, 
cells containing a strong discontinuity are selected from all the cells 
of the net. It is shown that in this case when calculating U, P, V, E 
(V = specific volume, E = specific internal energy) in a cell of a 
net with spatial index 1/2, the differences Ui* - Uo*, P:* - Po* must 
differ only slightly from the velocity and pressure discontinuities at 
the front of the shock wave present in this cell. The problem of 
determining U*, P* reduces to solving a system of nonlinear equa- 
tions (conditions on the strong discontinuity and the equation of 
state). 
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41753 (iC—83/52) Phase structure of Abelian Higgs 
model with mixed action. Katznelson, E. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jun 1983. 
22p. NTIS (US Sales Only), PC A02/MF AOl1. Order 
Number DE84702190. 

We study the Abelian Higgs model which includes admix- 
ture of two gauge term with different periodicities. Using naive 
condensate consideration in the Villian form we found six different 
phases. Among them is a residual Coulomb confinement phase that 
bordered to the partial confinement phase we found in PQED with 
mixed action. 
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REFER ALSO TO CITATION(S) 40964, 41824, 42021, 42065 


41754 (DOE/ER/03072—T9) Research highlights for the 
period February 1-August 1, 1984, (Princeton Univ., NJ 
(USA)). 1 Aug 1984. Contract AC02-76ER03072. 5p. NTIS, 
PC A02/MF AOl; 1; GPO Dep. Order Number 
DE84014727. 

Portions are illegible in microfiche products. 

Brief descriptions are given for progress on the following 
studies: (1) production of high-mass dimuons by pions, (2) search 
for new particles in the reaction 7” p > n + y at 13 GeV/c, (3) 
forward production of muon pairs, (4) the multimuon spectrometer 
at the Tevatron, (5) experiment at LEP (L3), (6) a study of the 
decay K* — m* + missing neutrals, (7) precision measurements of 
absolute value noo/n/sub +-/ at Fermilab, and (8) search for the 
rare decays K/sub L/° — pe, ee. (WHK) 


41755 (DOE/ER/13065—387) Summary of Lepton scat- 
tering from nuclear targets. Bodek, A. (Rochester Univ., NY 
(USA). Dept. of Physics and Astronomy). Jun 1984. Con- 
tract ACO2-76ER 13065. 6p. (CONF-8406158—2). NTIS, PC 
A02/MF A01; 1; GPO Dep. Order Number DE84014527. 

From Intersections between nuclear and particle physics 
conference; Dortmund, F.R. Germany (1 Jun 1984). 

Portions are illegible in microfiche products. 

This talk was given in the parallel session on Electron and 
Muon Physics in the Conference on the Intersections between Nu- 
clear and Particle Physics. A brief summary of lepton scattering re- 
sults using nuclear targets is given. 12 references. 
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41756 (EFI—600(87)-82) Measurement of total hadronic 
photoproduction cross section in °Be, **C, *O, “Cu nuclei 
in the photon energy range E=(0.25-2.7) GeV. Arakelyan, 
Y.A.; Bayatyan, G.L.; Grigoryan, N.K.; Kechechyan, A.N.; 
Knyazyan, S.G.; Margaryan, A.T.; Marikyan, G.G.; Shak- 
hazizyan, S.R.; Stepanyan, S.S.; Vartanyan, G.S. (Erevans- 
kij Fizicheskij Inst. (USSR)). 1982. 17p. NTIS (US Sales 
Only), PC A02/MF AO01. Order Number DE84702267. 

The experimental results of the measurement of total ha- 
dronic photoproduction cross section in *Be, *C, 1*O, ®Cu nuclei 
for the photon energy range (0.25-2.7) GeV have been obtained for 
the first time using the photon tagging system and hadron detectors 
overlapping the solid angle of approximately 47. The results are 
compared with the current data on total hadronic photoproduction 
cross section for the energy up to 400 MeV and above 1.5 GeV. 


41757 (FERMILAB-CONF—84/58) Nuclear effects in 
muon scattering. Montgomery, H.E. (Fermi National Accel- 
erator Lab., Batavia, IL (USA)). Jun 1984. Contract AC02- 
76CH03000. 10p. (CONF-8405193—31). NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. Order Number DE84015315. 

From Conference on the intersections between particle and 
nuclear physics; Steamboat Springs, CO, USA (23 May 1984). 

Portions are illegible in microfiche products. 

The results of measurements of structure functions in iron 
and deuterium by the European Muon Collaboration are presented. 
In addition some newer data on the measurements of hadrons pro- 
duced in the interaction of muons with nuclei are discussed. The 
prospects for future measurements at CERN and Fermilab are out- 
lined. 15 references. 


41758 (IFVE-OEF—83-15) 70 and eta meson production 
in hadron-nucleus interactions at the momentum of 10.5 GeV/ 
c. Akimenko, S.A.; Belousov, V.I.; Blik, A.M.; Kolosov, 
V.N.; Kut'in, V.M.; Pavlinov, A.I.; Romanovskij, V.I.; 
Solov’ev, A.S.; Bannikov, A.V.; Krumshtejn, Z.V. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1983. 
9p. (in Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84702093. 

Submitted to the journal Sov. J. Nucl. Phys. 

The inclusive cross sections for 7° and eta-mesons produc- 
tion in the interactions of 7*, K*, p hadrons with H, C, Al, Cu 
nuclei in the beam fragmentation region at 10.5 GeV/c were meas- 
ured. The decrease of the eta-mesons yield with respect to the 7°- 
mesons with the nucleus atomic number increase was observed. 
Measurement results hardly agree with the explanation in the 
framework of conventional absorption in nucleus. Provided a sup- 
position on the existence of hadron formation length is taken into 
consideration, and it is assumed that in contrast to eta, 7°-mesons 
are formed beyond the nucleus, then more intensive absorption of 
eta as compared with 7° can be explained. In this case the length of 
ar°-meson formation should be considered to be equal to diameter 
of medium nuclei (Al, Cu) as to the value order. 


41759 (IFVE-OEF—83-106) Observation of the r(2510) 
neutral meson with the spin of J=6. Binon, F.; Lan’e, Zh.P.; 
Stroot, Zh.P. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh 
Ehnergij). 1983. 12p. (In Russian). (E—140). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702268. 

In a high statistics experiment (200 events/nanobarn) per- 
formed at the 70 GeV IHEP accelerator, a new dipion resonance 
has been observed in 7 p-collisions at 38 GeV/c momentum. The 
gamma-rays in the reaction 7” p — M°n, M° — 7°7r° — 4y were 
detected in the hodoscope spectrometer GAMS-2000. The new res- 
onance, r(2510), has a mass of (2510+-30) MeV/c?, a width of 
(240+-60) MeV/c? and spin-parity Jsup(PC)=6sup(+ +). Quantum 
numbers of the 1(2510) meson are determined: 
Jsup(PC)=6sup(+ +). The production cross-section for f, h and r 
mesons descreases with the spin like approximately exp(-0.9J). 





41760 (IFVE-OEIPK—83-11) Inclusive and semi-inclu- 
sive rapidity distributions of zip mesons in K™ p interactions 
at 32 GeV/c. Babintsev, V.V.; Bogolyubekij,” M.Yu.; Bu- 
mazhnov, V.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1983. 24p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702091. 

Submitted to the journal Sov. J. Nucl. Phys. 

The ratio R(y) reaches the maximum value 1.8 in the region 
of proton fragmentation which is appraXimately three times lower 
the similar value for K* p-interactions. Recombination Takasugi- 
Tata model describes satisfactorily only the spectrum of 7* -mesons 
in the region of proton fragmentation. The excess of the nUmber of 
fast a -mesons in the region of proton fragmentation, observed 
during the experiment, can serve as indication for possibility of anti 
usub(v)usub(v)-annihilation subprocess. 


41761 (FVE-OEIPK—83-95) Study of a jet-like struc- 
ture in K™ p and anti pp interactions at 32 GeV/c. Babintsev, 
V.V.; Bumazhnov, V.A.; Minaenko, A.A.; Moiseev, A.M.; 
Chekulaev, S.V.; Gench, Us Mak-Hotton, D.Zh.; Mandi, 
F.; Proskuryakov, A.S.; Sarycheva, LI (Gosudarstvenny} 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Ser. 
pukhov. Inst. Fiziki Vysokikh Ehnergij). 1983. 16p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOI. Order 
Number DE84702269. 

A jet-like structure of events from the inclusive K~ p and 
anti pp reactions at 32 GeV/c is studied by means of collective 
variables and is compared with e* e™ -annihilation. The inclusive 
and semi-inclusive distributions of sphericity and thrust show that 
for anti pp-events a two-jet structure is slightly more pronounced 
which is explained by stronger leading properties of anti p compar- 
ing to K~. The forward-backward jets in this hadronic experiment 
appear to be more collimated in respect to sphericity axis than jets 
from e* e~ -annihilation. The influence of the neutral leading parti- 
cles on the jet structure of final states is discussed. 


41762 (IFVE-OTF—83-31) Possibility to observe free 
quarks. Arbuzov, B.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1983. 6p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702270. 

Possibility of relict free quark search by means of their 
knocking out from a substance by an intensive beam of protons 
with subsequent recording has been considered. The process of 
quark production in the form of anomalons during nucleus frag- 
mentation is explained qualitatively. Evaluation of the number of 
events in the experiment, which proved to be equal to one event 
per day, is made. 


41763 (INIS-mf—9008) Charmed baryon search in ha- 
dronic interactions with 150 GeV/c incident protons. Spieren- 
burg, W. (Nationaal Inst. voor Kernfysica en Hoge-Energie- 
fysica (NIKHEF), Amsterdam (Netherlands). Sectie H). 
(Amsterdam Univ. (Netherlands)). 19 Jan 1983. 160p. NTIS 
(US Sales Only), PC A08/MF AOl. Order Number 
DE84780495. 

The hadronic associated production of charmed particles in 
pBe-interactions at 150 GeV incident momentum is studied. The ex- 
periment exploits the fact that charmed particles are produced in 
pairs and that one of the pair can decay with a single electron in 
the final state. This electron is used as a tag on charmed particle 
production. An elaborate system has been developed to suppress 
the background due to electrons from photon conversion or from 
the Dalitz decay of mesons. Measuring instruments and data analy- 
sis are described. The author reviews the history of the charmed 
quark and the experimental status of charm observation. The em- 
phasis is put on the observation and production mechanisms of 
charmed baryons. Finally he presents the results from his study of 
charmed baryon production. The measurement of known reson- 
ances and the capability of the experimental set-up to measure the 
Asub(c)* is discussed. From the absence of a signal in the mass 
spectra of three different decay channels of the Asub(c)* he derives 
a 90 percent C.L. upper limit of (57 +- 5) wb for Asub(c)* D pro- 
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duction. For the pK~ 7* decay channel he applied several kinemati- 
cal Asub(c)* D production models. The results are compared with 
those from other experiments studying the hadronic production of 
charmed baryons at approximately the same energy of 16.8 GeV. 


hat, A.G. (Vrije (N 
erlands)). 27 May 1983. 113p. NTIS ‘US Sales Only), PC 
A06/MF A01. Order Number DE84780496. 

Dutch summary included; 13 tables; partially published else- 
where. 

The experiment described was performed to measure the 
branching ratio for the 7°-+e* e~ decay. With an accurate value for 
the branching ratio more can be learned about the interactions 
which play a role in this decay. With this experiment, information 
can also be obtained about the cross section for the reaction 
a p—e*e'n. An upper limit of 8x10~7 was obtained for the 2° 
decay branching ratio. A value for the cross section of the a~ p re- 
action of 68+-15 nbarn is derived. 


41765 (ITEF—7(1983)) Measurement of of 
curulative protons emitted at angles of 110 deg and 135 deg in 
laboratory system in the 7p A — pX reaction at pion momen- 
tum of 1.5 GeV/c. Burgov, N.A.; Buklej, A.E.; Vlasov, 
M.K. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1983. 1lp. (in Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702271. 

Polarization of protons emitted at angles of 110 deg and 135 
deg by lithium, carbon, oxygen, copper and lead nuclei on their ir- 
radiation by 7” -mesons at 1.5 GeV/c momentum is measured. 


41766 (ITEF—154(1983)) Experimental data on the kaon 
and hyperon interaction inside a nucleus. Lapushkin, S.V.; 
Ponosov, A.L.; Sepgeev, F.M.; Nikitin, S.Ya. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1983. 15p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84702630. 

The following characteristics of charged pions and protons 
of tracking in reactions 7 +A — A(2%°)+nq7*- +mp+X and 
a +A — KK tilde °)+n7*- +mp+X: multiplicities, angular 
distributions, their mutual dependences are measured. Primary pulse 
3.9 GeV/c, < A > = 22.5. The material is obtained by means of 
105 cm heavy-liquid bubble chamber. The nucleus experiences 
stronger excitation in reactions with hyperon emission, pions multi- 
plication factor is somewhat higher in the cases of kaon escape. In 
the direction close to beam orientation, angular kaon distribution is 
independent of the nuclear excitation degree. Normalized average 
pion multiplicities in selected channels (multiplication factors) turn 
to be higher than the average multiplication factor in all channels 
(0.9) and are equal respectively: Rsub(A)=1.54+-0.05, 
Rsub(K)= 1.60+-0.04. 


41767 (JINR—D-2-82-568, pp 157-165) Multiquark reso- 
nance states. Shakhbazyan, B.A. 1982. (In Russian). NTIS 
(US Sales Only), PC A09/MF AOl. Order Number 
T1I84780158. (CONF-8205252—). 

From Meeting on investigations in the field of relativistic nu- 
clear physics; Dubna, USSR (25 May 1982). 

Spectra of invariant masses of 49 hyperon systems, which 
hypercharge, peculiarity, and baryon numbers varied within 0 <= 
Y It<= 6, -2 <= S <= +1, and 0 <B <= 6, were investigat- 
ed. The results have been obtained during the irradiation of 55 cm 
propane chamber with 7 mesons at 4.0 GeV/c momentum and 
neutrons at a medium momentum of 7.0 GeV/c as well as during 
the irradiation of two-meter propane chamber with relativistic '*C 
nuclei at momentum pc=4.2 GeV/n. Resonance peaks discovered 
in mass spectra of systems having the hypercharge Y <= | are in 
good agreement with predictions in other studies. Parameters of 
strange dibaryons and strange exotic baryons-candidates to multi- 
quark states are tabulated. 
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41768 (JINR—E-1-83-417) Study of Asup(+)sub(c) pro- 
duced in nC interactions at approximately 58 GeV. Aleev, 
A.N.; Arefiev, V.A.; Balandin, V.P. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy). 1983. 8p. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702272. 

The production of the charm baryon Asub(c)sup(+) has 
been observed in the reaction n+C — Asub(c)sup(+)+... The ex- 
periment has been performed in a neutron beam of the Serpukhov 
accelerator, using the spectrometer BIS-2. The effective mass distri- 
butions of the (Ksub(S)sup(0)pzsup(+)sup(-)) and (A°2* 2* 2) 
systems show a narrow peak of approximately 10 and approximate- 
ly 5 standard deviations above the background level, respectively, 
at an average mass value M(Asub(c)sup(+))=2266+-4 MeV/c? 
The product of production cross sections and decay probability 
measured for Xsub(F) > 0.5, for each Asub(c)sup(+) decay chan- 
nel, are equal to (6.2+-1.3) and (2.0+-0.6) pb per carbon nucleus, 
respectively, and their ratio is 3.1+-1.0. 


41769 (JINR—E-1-83-521) Study of A-production in cen- 
tral nucleus-nucleus interactions at the momentum of 4.6 
GeV/c per incident nucleon. Anikina, M.; Golokhvastov, A.; 
Goncharova, L. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1983. 4p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84702310. 

Transverse momenta and rapidities of A particles produced 
in central nucleus-nucleus collisions at 4.5 GeV/c per nucleon (CC, 
CNe, ONe, CCu, CZr, CPb, OPb) have been studied and compared 
with those from inelastic He-Li interactions at the same incident 
momentum. Polarization of A hyperons was found to be consistent 
(within the errors) with zero (aP=-0.06+-0.11) for 224 A particles 
from central collisions. The upper limit of anti A/A production 
ratio was estimated to be less than 10~? at a 90% confidence level. 
The analyzed experimental data were obtained using the triggered 2 
m streamer spectrometer SKM-200. 


41770 (JINR—E-2-83-480) Description of multihadron 
production at superhigh energies in the multicomponent ap- 
proach. Mavrodiev, S.Shch.; Sissakian, A.N.; Torosian, H.T. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1983. 12p. NTIS (US Sales Only), PC 
A02/MF A01. Order Number DE84703064. 

The pseudorapidity hadron distribution in the central region 
of the production of secondaries is investigated in the framework of 
the automodel approach. The behaviour of the peak of this distribu- 
tion with increasing of multiplicity, which have been observed in 
the UAS experiment, are described. Some predictions made within 
the multicomponent cluster model are compared with the data ob- 
tained in UAS. An extrapolation of this model is shown to be in a 
satisfactory agreement with the data at V s=540 GeV. 


41771 (JINR—E-2-83-587) Behaviour of inclusive hadron 
cross sections at large transfered momenta and CERN ISR 
and SPS collider energies. Drenska, S.; Mavrodiev, S.Ch.; 
Sissakian, A.N. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1983. 14p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702273. 

The CERN ISR and SPS Collider experimental data for the 
pp — p(7r°)chi interaction cross section V s >40 GeV have been 
described in the framework of quark counting rules of anomalous 
dimensions in the leading logarithmic approximation of quantum 
chromodynamics. A good description of the behaviour of the cross 
section in the whole experimentally possible interval is obtained 
under the change psub(T) — mchi. sub(psubd(T))=m In(V 
1+psub(T)sup(2)/msup(2)+ Psub(T)/m) leading to the exponential 
behaviour of the cross section in the region of small transverse mo- 
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mentum Psub(T), where m has the meaning of the scale defining 
the boundary region of the transition of a differential cross section 
from the exponential to power regime. 


41772 (JINR—R-1-83-229) Cumulative production of the 
A hyperons in the 7 C interaction at 40 GeV/c. Kladnits- 
kaya, E.N.; Popova, V.M. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy). 1983. 7p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84702274. 

The results on the cumulative A production in 7~ C interac- 
tions at 40 GeV/c are presented. The cross section for cumulative 
A production, Zsup(Asub(cum)) equals 0.69+-0.18 mb, or 5+-1% 
of all A’s produced. Invariant cross section dependence on kinetic 
energy and transverse momentum of cumulative A-hyperons is 
studied, cumulative number distribution and average kinematical 
parameters are determined. Results are compared with the existing 
data on cumulative A production at different energies and for dif- 
ferent incident particles. 


41773 (JINR—R-1-83-430) Partial coefficients of inelas- 
ticity in pion-nucleon and pion-carbon interactions at 40 
GeV/c in central region and in fragmentation regions of inci- 
dent particle and target. Baatar, Ts.; Togoo, R.; Tuven- 
dorzh, D.; Lyubimov, V.B.; Solov’ev, M.I. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy). 
1983. 6p. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84702101. 

The experimental data on inelastic pion-nucleon and pion- 
carbon interactions at 40 GeV/c are analyzed in order to derive de- 
tailed information aboUt the values of inelastic partial coefficients 
(IPC). The eXperimental data have been obtained using the 2-meter 
propane bubble chamber. The values of inelastic partical coeffi- 
cients are obtaiped for the positive and negative pions from the 
fragmentation regions of incident particles, a target-nucleus and 
from the central region, including the case with the leading pion 
neglected. A part of energy accounted for 7 mesons in a fragmen- 
tation region of a target in the case of 7 C interactions is approxi- 
mately 2-3 times more than a part of energy accounted for such 7 
mesons in pion-nucleon interactions. Values of 7*~ -meson IPC in a 
central part is 5-10 times more than corresponding values in the 
fragmentation region of target nucleus and the greater energy part 
fells on 7~ mesons in comparison with w* mesons. The effect of 
leader hadron is the greatest for 7* mesons from an incident meson 
fragmentation region. 


41774 (JINR—R-1-83-483) Study on the hadron jet pro- 
duction in cumulative 7pC interactions at the momentum of 
40 GeV/c. Baldin, A.M.; Grishin, V.G.; Didenko, L.A.; 
Kuznetsov, A.A.; Metreveli, Z.V. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy). 1983. 16p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE84702275. 

The hadron jet production is studied in cumulative 7” C 
interactions at 40 GeV/c. It is shown that all pion characteristics 
studied (spherisity, charged particle multiplicity, longitudinal and 
transverse momentum distributions) are similar to those observed in 
e*e~ annihilation and in pion-nucleon collisions at equal energies in 
centre-of-mass system. This result indicates, that the pion jets in cu- 
mulative hadron-nucleus interactions are formed mainly outside the 
nucleus. 


41775 (JINR—R-2-83-348) OPEM3-program to calculate 
differential spectra of pions in the pp—np7* reaction at ener- 
gies up to 1 GeV. Description of the program. Gajsak, I.1.; 
Suslenko, V.K. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1983. 10p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84702393. 

The outline of the OPEM3 program to calculate differential 
spectra of positive pions produced in proton-proton collisions is 
presented. The program is written in Fortran language and repre- 





sents an implementation of the algorithm according to the one-pion 
exchange model. In the framework of the model chosen the 
OPEM3 program can be used, in particular, to study the inputs 
from NNsub(7r)-vertex formfactor and off-shell correction for aN- 
scattering amplitude. Debugging and testing of the program is 
made on the CDC-6500 computer, JINR. 


41776 (KEK—81-23, pp 29-35) Study of isospin non-con- 
servation in meson y Hayashii, Hisaki 
(Nagoya Univ. (Japan). Faculty of Science). Mar 1982. (In 
Japanese). NTIS (US Sales Only), PC A05/MF A0O1. Order 
Number T184780110. (CONF-8103183—). 

From Workshop on physics with 12 GeV PS at KEK; Oho, 
Ibaraki, Japan (9 Mar 1981). 

Experimental studies on the isospin non-conservation in 
meson decay processes are designed. The experiment was to make 
the coincidence measurement of two decay modes, K*K™~ and 
k°(s)K°(s), of 7” +p process. In this project, the 7~ +p reaction at 
6 GeV/c, which resulted in K- anti K and neutrons, was used. The 
detection of all particles in final states to determine M(K-anti K), 
the coincidence measurement of K*K~ and K Osup((s) k)Osup((s), 
the rejection of excessive particles at the trigger stage, a simple 
setup without a magnet to increase the statistical accuracy, and the 
use of gas cherenkov counters to remove 7* am production were 
considered in this experiment. The expected error is less than 10 
percent. The system consists of a neutron counter, wire chambers, a 
trigger hodoscope, gas cherenkov counters, and gamma counters. 


41777 (KFTI—82-31) Possibility of measuring G and H 
parameters in the yp—n7* and yp — p7° reactions. Gor- 
benko, V.G.; Gushchin, V.A.; Karnaukhov, I.M.; Kolesni- 
kov, L.Ya.; Sporov, E.A.; Telegin, Yu.N.; Sorokin, P.V. 
(AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 
1982. 14p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE84702631. 

Possibilities for measuring G and H-parameters in yp — n7* 
and yp — p7r° reactions in a twice-polarized experiment using lin- 
early-polarized photons and polarized proton target with proton 
polarization in the reaction plane are considered. Particle trajector- 
ies in the magnetic field of the polarized proton target are calculat- 
ed, limitations in possible experiments are shown which are con- 
nected with particle deviation from the plane of magnetic spec- 
trometers. On the basis of calculations of the trajectory the ranges 
for possible measurements of parameters for different reactions for 


the routine regime of target operation and the frosen spin regime 
are shown. 


41778 (LYCEN—8302, pp S7.1-S7-20) Pion electropro- 
duction at threshold in the inverse channel :7~ p — e* en. 
Bertin, P.; Coupat, B.; Fontvieille, H. 1983. (In French). 
NTIS (US Sales Only), PC A21/MF AOl1. Order Number 
T184751189. (CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

The interest of measuring the longitudinal multipole 
Lsub(0+) in the 7” channel at low transfer by capture of a7 in 
hydrogen is reported. This experiment will be carried out at Saclay 
LINAC in the framework of a IN2P3 - IRF Saclay cooperation. 


41779 (OQU-NPL—30/81) What can we learn about par- 
tons from lepton pair experiments. Lyons, L. (Oxford Univ. 
(UK). Nuclear Physics Lab.). 1981. 19p. Oxford Univ., Nu- 
clear Physics Lab., Keble Road, Oxford. 


The information on quark, antiquark and gluon structure 
functions derived from continuum and from resonance lepton pair 
production is reviewed, and compared with similar information 
from other sources. 
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41780 (OU-NPL—48/81) limit on the 
decay K* — y* vsub(e). Lyons, L.; Albajar, C.; Myatt, G. 
(Oxford Univ. (UK). Nuclear Physics Lab.). May 1981. 13p. 
Oxford Univ., Nuclear Physics Lab., Keble Road, Oxford. 

A search has been made for the decay mode K* — 
* vsub(e) by looking for the vsub(e) interactions in a neon/hydro- 
gen bubble chamber. The observed events with electrons are con- 
sistent with being produced by vsub(e) from the decays K* — 
ar°e* vsub(e). A 90% confidence level upper limit of 0.4% is set for 
the y* vsub(e) decay mode of positive kaons. 


Brown, R.M. (Rutherford Appleton Lab., Chilton (UK)). 
Jun 1983. 18p. NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE84702092. 

To be submitted to Zeitschrift fuer Physik C. 

Results on five different hyperon semileptonic decays from 
the WA2 experiment, performed in the CERN SPS charged hy- 
peron beam, have been analysed within the framework of the Ca- 
bibbo model. For the first time, the inconsistencies, which inevita- 
bly occur when the results from different experiments are com- 
bined, have been avoided in these comprehensive fits to high statis- 
tics data from a single hyperon decay experiment. Excellent agree- 
ment with the basic Cabibbo model has teen obtained using the 
WA2 data either alone or together with neutron lifetime measure- 
ments. These results contrast strongly with other recent Cabibbo 
analyses which have indicated the presence of SU(3) breaking ef- 
fects. Using additional information on ft values for superallowed 
nuclear Fermi transitions, an upper limit on the mixing parameter 
sinthetas in the Kobayashi-Maskawa six quark scheme has been ob- 
tained. 


41782 (SLAC-PUB—3347) ASP: a new PEP experiment 
to measure photons. Hollebeek, R. (Stanford Linear 
Accelerator Center, CA (USA)). May 1984. Contract 
AC03-76SF00515. Sp. (CONF-840396—7). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. Order Number DE84015732. 

From International conference on instrumentation for collid- 
ing beam physics; Novosibirsk, USSR (15 Mar 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The design and construction of a new experiment for PEP 
designed to measure the flux of low energy photons unaccompanied 
by any additional photons, or charged tracks is described. The 
device consists of arrays of extruded lead glass bars and PWC’s in 
the central region with lead-scintillator shower counters, drift 
chambers and PWC’s in the forward regions. 9 references. 


41783 (SLAC-PUB—3380) Evidence for a narrow mas- 
sive state in the radiative decays of the Upsilon. Crystal Ball 
Collaboration. (Stanford Linear Accelerator Center, CA 
(USA); Deutsches Elektronen-Synchrotron (DESY), Ham- 
burg (Germany, F.R.)). Jul 1984. Contract AC03- 
76SFO00515. 12p. (CONF-840757—5; DESY—84-064). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. Order Number 
DE84016456. 

From 22. international conference on high energy physics; 
Leipzig, German D.R. (19 Jul 1984). 

Portions are illegible in microfiche products. Original copy 
availabie until stock is exhausted. 

Evidence is presented for a state, which we call zeta, with a 
mass M = (8322 +- 8 +- 24) MeV and a line width T < 80 MeV 
(90% confidence level) obtained using the Crystal Ball (NaI(T1) de- 
tector at DORIS II. Radiative transitions to this state are observed 
from about 100,000 Y(1S) decays in two independent sets of data: 
one in which zeta — multiple hadrons, and one which is strongly 
biased towards zeta — 2 low multiplicity jets. The branching ratio 
to this state from the Y(1S) is of order 0.5%. 
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41784 Measurement of the D° lifetime. Yelton, J.M.; 
Gladney, L.; Goldhaber, G.; Abrams, G.S.; Amidei, D.; 
Baden, A.R.; Boyarski, A.M.; Boyer, J.; Breidenbach, M.; 
Burchat, P.; Butler, F.; Burke, D.L.; Dorfan, J.M.; Feld- 
man, G.J.; Gidal, G.; Gold, M.S.; Golding, L.; Hanson, G.; 
Herrup, D.; Hollebeek, R.J.; Innes, W.R.; Jaros, J.A.; Juri- 
cic, I.; Kadyk, J.A.; Lankford, A.J.; Larsen, R.R.; LeClaire, 
B.W.; Levi, M.E.; Lockyer, N.S.; Lueth, V.; Matteuzzi, C.; 
Nelson, M.E.; Ong, R.A.; Perl, M.L.; Richter, B.; Ross, 
M.C.; Rowson, P.C.; Schaad, T.; Schellman, H.; Schlatter, 
D.; Schmidke, W.B.; Sheldon, P.D.; Trilling, G.H.; de la 
Vaissiere, C.; Wood, D.R.; Zaiser, C. (Stanford Linear Ac- 
celerator Center, Stanford University, Stanford, California 
94305; Lawrence Berkeley Laboratory and Department of 
Physics, University of California, Berkeley, California 94720 
and Department of Physics, Harvard University, Cam- 
bridge, Massachusetts 02138). Physical Review Letters; 52: 
No. 23, 2019-2021(44 Jun 1984). Contract ACO03- 
76SF005 15;A.C03-76SF00098. 

We have used an electronic tracking system to measure the 
lifetime of D° mesons produced in e*e™ annihilation at 29 GeV. 
Based on a sample of 27 events, the lifetime is found to be 4.2/sub - 
1.0//sup +1.3/ +- 1.0 x 10-**s. 


41785 A study of charm production in the strong interac- 
tions using a prompt muon trigger. Ruchti, R.; Bishop, J.; 
Biswas, N.; Buchholz, D.; Cason, N.; Cremaldi, L.; Dauwe, 
L.; Delchamps, S.; Edelstein, R.; Erichsen, R. (Physics 
Dept. Northwestern Univ. Evanston, IL 60201). pp 545-554 
of The search for charm, beauty, and truth at high energies. 
Vol. 16. Bellini, G.; Ting, S.C.C. New York, NY; Plenum 
Publishing Corp. (1984). (CONF-811195—). 

From Europhysics conference on the search for charm, 
beauty and truth at high energy; Erice, Italy (15 Nov 1981). 

This chapter reports on an attempt to trigger a prompt muon 
from the semileptonic decay of one of the charm particles (C or 
C” ) in order to examine the decay of the associated state with open 
geometry and minimum bias. The detector is a two-arm spectrome- 
ter located in the M1l-West beam line at Fermilab. Trigger muons 
are selected and identified in an upward arm consisting of a tung- 
sten-and-steel absorber and polarized iron (the return yoke of the 
40D48 spectrometer magnet). The trigger for experiment consists of 
an incident beam particle (unaccompanied by halo muons) in coin- 
cidence with at least one detected particle which penetrates 
through the length of the muon arm. The fraction of the triggers 
which are from prompt muons was determined by removing vari- 
ous amounts of absorber from the muon arm to increase the decay 
component. Although a detailed model calculation has not yet been 
performed, the pe data are strongly suggestive of central produc- 
tion for charm. 
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REFER ALSO TO CITATION(S) 41753, 41753, 41771, 41901, 41915, 41923, 
41950, 41963, 42020, 42025, 42172, 42174, 42176, 42177, 42192, 42193, 42331 


41786 (CNRS-CPT—82-P-1420) Parity violations in pp 
and antipp scattering at psub(Lab)>=1.5 GeV/c. Nardulli, 
G.; Scrimieri, E.; Soffer, J. (Centre National de la Recher- 
che Scientifique, 13 - Marseille (France). Centre de Phy- 
sique Theorique). Jul 1982. 10p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84751400. 

Using parity violating nucleon wave function effects we 
make predictions for spin asymmetries in pp and antipp scattering 
at moderate and high energies. 


41787 (CNRS-CPT—83-P-1489) Non-perturbative neutri- 
no masses in left-right symmetric models. Chaichian, M.; 
Engqvist, K. (Centre National de la Recherche Scientifique, 
13 - Marseille (France). Centre de Physique Theorique). 
Feb 1983. 8p. NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE84751408. 

We suggest that the reason for the smallness of neutrino 
masses may be that they are generated entirely by non-perturbative 
effects. We show that this can happen in a recently proposed left- 
right symmetric model where a discrete symmetry because of cal- 


culability requirement, forbids perturbative neutrino masses and 
Wsub(L)-Wsub(R) mixing. 


41788 (CNRS-CPT—83-P-1492) Variational approach for 
quarkonium potentials. Bertlmann, R.A.; Dutt, R. (Centre 
National de la Recherche Scientifique, 13 - Marseille 
(France). Centre de Physique Theorique). Feb 1983. 9p. 
NTIS (US Sales Only), PC A02/MF AOl1. Order Number 
DE84751407. 

A variational method based on Coulomb and harmonic oscil- 
lator trial functions has been investigated in the context of single 
and superposition of power potentials which are commonly used 
for quarkonium systems. Ground state energies being upper bounds 
are calculated and emerge surprisingly close to their exact values 
considering the simplicity of the method. 


41789 (DAMTP—81/24) Exclusive heavy meson produc- 
tion in Z° decay and e* e~ annihilation. Horgan, R.R.; Land- 
shoff, P.V.; Scott, D.M. (Cambridge Univ. (UK). Dept. of 
Applied Mathematics and Theoretical Physics). 1981. 6p. 
British Library Lending Division, Boston Spa, Wetherby, 
LS23 7BQ. 

A calculation is made in lowest order QCD perturbation 
theory of the production from Z° decay and e*e™~ annihilation of 
two mesons, each containing a heavy quark. With reasonable as- 
sumptions about the vertex functions that couple mesons to quarks, 
it is found that the rates for these final states are strongly enhanced. 


41790 (DAMTP—81/27) Higher twist contributions from 
the direct pion coupling in e* e~ annihilation, photoproduction 
and 7 p Drell-Yan. Grayson, S.L.; Tuite, M.P. (Cambridge 
Univ. (UK). Dept. of Applied Mathematics and Theoretical 
Physics). 1981. 2lp. British Library Lending Division, 
Boston Spa, Wetherby, LS23 7BQ. 

Calculations are presented of normalized higher twist contri- 
butions in three processes in which the central sub-processes are re- 
lated by crossing: the production of hadrons at high transverse mo- 
mentum relative to the thrust axis in e* e~ annihilation, photopro- 
duction of high transverse momentum pions from a proton target, 
and high transverse momentum lepton pair production in 7 p colli- 
sions. The last of these is most interesting, not only because the 
higher twist contribution is significant, but also the QCD interpreta- 
tion of the data is uncertain. 


41791 (DAMTP—83/1) Energy-energy correlations to 
second order in quantum chromodynamics. Richards, D.G-.; 
Stirling, W.J.; Ellis, S.D. (Cambridge Univ. (UK). Dept. of 
Applied Mathematics and Theoretical Physics). 1983. 21p. 
British Library Lending Division, Boston Spa, Wetherby, 
LS23 7BQ. 

The exact O(a?sub(s)) QCD correction to the energy-energy 
correlation function for e*e~ annihilation is studied. Results are 
presented and discussed for the correlation function over the entire 
angular range, including the limiting back-to-back and collinear jet 
regions, and also for the corresponding asymmetry. The depend- 
ence of the second order correction on the renormalisation conven- 
tion and on the scale of the coupling constant is analysed. The phe- 
nomenological implications are also discussed. 


41792 (DAMTP—83/8) Exclusive production of heavy 
mesons in photon-photon collision: the double scattering 
mechanism. Grayson, S.L.; Horgan, R.R.; Landshoff, P.V. 
(Cambridge Univ. (UK). Dept. of Applied Mathematics and 
Theoretical Physics). 1983. 19p. British Library Lending Di- 
vision, Boston Spa, Wetherby, LS23 7BQ. 

Two mechanisms are presented which can compete with 
constituent interchange in the exclusive production at wide angle of 
heavy mesons in photon-photon collisions. It is shown that they 
have the same energy behaviour as constituent interchange, and 
that their amplitudes are free from large logarithms. This is exploit- 
ed in a calculation of the double scattering diagrams numerically. It 
is found that while constituent interchange dominates at 90°, double 
scattering becomes dominant for angles less than about 40° 





41793 (DAMTP—83/13) Longitudinal structure function 
of the photon in supersymmetric QCD. Scott, D.M.; Stirling, 
W.J. (Cambridge Univ. (UK). Dept. of Applied Mathemat- 
ics and Theoretical Physics). 1983. 7p. British Library 
Lending Division, Boston Spa, Wetherby, LS23 7BQ. 

The longitudinal structure function of the photon is calculat- 
ed in supersymmetric QCD. It enjoys asymptotic dependence on 
InQ?, unlike the corresponding function in standard QCD. The ef- 
fects may be observable at LEP provided quark masses are small 
enough. 


41794 (FRNC-TH—1410) Muon-nucleon, deep inelastic 
scattering: determination of the ratio R = sigma sub(L)/ 
sigma sub(T) and comparison of structure functions to QCD 
predictions. D’Agostini, G. (Nice Univ., 06 (France)). 22 
Feb 1982. 93p. (In French). NTIS (US Sales Only), PC 
A05/MF A0O1. Order Number DE84751376. 

Using the structure functions F, measured in E.M.C., we 
have extracted the following values for the QCD scale parameter 
A, at next to leading order: hydrogen target: Asub(MS) = 
139(+ 170-100)MeV; iron target: Asub(MS) = 170(+160-100)MeV 
we have performed a study of the 1/Q? effects on the Q? domain 
covered by SLAC and E.M.C. We have extracted the ratio R = 
sigma sub(L)/sigma sub(T) for various chi bins and compared it 
with other experimental values and theoretical predictions. The 
mean value <R> = 0+-.15 was found and is compatible with 
zero. 


41795 (FRNC-TH—1488) Contribution to the simulation 
of p-nucleus inelastic interactions between 300 MeV and 1 
GeV. Ravaud, C. (Toulouse-3 Univ., 31 (France)). Oct 1983. 
98p. (In French). NTIS (US Sales Only), PC AO5/MF AO1. 
Order Number DE84751377. 

A computer simulation of p-nucleus inelastic interactions is 
reported. The total and differential cross ections are considered. 
The Sternheimer and Lindenbaum model (isobar model) is present- 
ed. It enabled the N-N and 7-N interactions with m7 production to 
be processed. This study is a part of general investigations on in- 
tranuclear cascades. 


41796 (I[AE—3809/2) Energy of motion of the mass 
center in the MIT bag model, the pion mass, the realistic 
radius of a nucleon quark-gluon core and the neutron and 
proton charge radii. Pokrovskij, Yu.E. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1983. 32p. (In Russian). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE84702223. 

A modified model of the spherical static MIT bag is suggest- 
ed with account for the energy of motion of the mass center, ex- 
change and eigenenergetic single-gluon contributions, positive Kazi- 
mir energy, surface and volume vacuum energies. Analytical and 
numerical investigation of the suggested model version is carried 
out. It is shown that radius of a quark-gluon bag for a nucleon is 
reduced to approximately 0.4 fm, pion mass is reduced up to its ex- 
perimental value, and vacuum pressure is arised up to 2 GeV/fm*. 
It is shown in the case of small bag consideration of the chiral pion 
field and effects of the Lorentz transformation of the hadron wave 
function leads to the satisfactory agreement of charge radii of 
proton and neutron with an experiment. For the value of axial con- 
stant of neutron B-decay the rough estimation of gsub(A)=1.51 is 
obtained. Numerical calculations of masses and radii of basic states 
are presented for all known hadrons consisting of u, d, s, c, b 
quarks. As a result of these calculations description of masses with 
a root-mean-square deviation from experimental values of < Am? 
> sup(1/2) = 14 MeV is achieved. 


41797 (IC—81/9) Outline of a nonlinear, relativistic 
quantum mechanics of extended particles. Mielke, E.W. 
(International ‘Centre for Theoretical Physics, Trieste 
(Italy)). Jan 1981. 61p. NTIS (US Sales Only), PC A04/MF 
A01. Order Number DE84701940. 

A quantum theory of intrinsically extended particles similar 
to de Broglie’s theory of the Double Solution is proposed. A ra- 
tional ‘notion of the particle's extension is enthroned by realizing its 
internal structure via soliton-type solutions of nonlinear, relativistic 
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wave equations. These droplet-type waves have a quasi-objective 
character except for certain boundary conditions which may be 
subject to stochastic fluctuations. More precisely, this assumption 
amounts to a probabilistic description of the center of a soliton such 
that it would follow the conventional quantum-mechanical formal- 
ism in the limit of zero particle radius. At short interaction dis- 
tances, however, a promising nonlinear and nonlocal theory 
emerges. This model is not only capable of achieving a conceptual- 
ly satisfying synthesis of the particle-wave dualism, but may also 
lead to a rational resolution of epistemological problems in the 
quantum-theoretical measurement process. Within experimental 
errors the results for, e.g., the hydrogen atom can be reproduced 
ee ee ee eee 
tion. It is speculated that field theoretical issues raised by such no- 
tions as identical particles, field quantization and renormalization 
are already incorporated or resolved by this nonlocal theory, at 
least in principle. 


asymmetries and gauge 
theory interactions at short distances. Craigie, N.S. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Jan 
1983. 16p. NTIS (US Sales Only), PC’ PC A02/MF AO1. Order 
Number DE84702257. 

In this talk, which summarizes the theoretical considerations 
behind talks given in the plenary sessions of the SPS workshop on 
the role polarization measurements can play at high energies, we 
give the arguments as to why spin asymmetries test fundamental 
properties of the underlying gauge theories of elementary particles, 
concentrating mainly on electro-weak and QCD interactions, but 
also looking to the future and possible signatures for supersymme- 
tric strong interactions. We also mention briefly the role helicity 
asymmetry measurements can play as regards higher order correc- 
tions, including higher twist, in QCD. 


41799 (iC—83/28) Fermion coupled with vortex with 
dyon excitation. Shogo Aoyama; Fujimoto, Y. (International 
Centre for Theoretical Physics, Trieste (Italy)). Mar 1983. 
12p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84702262. 

A system of fermions and a vortex with a dyonic excitation 
is studied in the context of SU(2) gauge theory. Many of the fea- 
tures of the theory turn out to be similar to those obtained by 
Callan and Rubakov in their recent study of the dyon. The main 
difference is that the number of fermion states is doubled and thus a 
new type of scattering can take place. 


41800 (IC—83/35) Conformally covariant composite op- 
erators in quantum chromodynamics. Craigie, N.S.; Dobrev, 
V.K.; Todorov, IT. (International Centre for Theoretical 
Physics, Trieste (Italy)). Mar 1983. 49p. NTIS (US Sales 
Only), PC A03/MF AO1. Order Number DE84702194. 
Conformal covariance is shown to determine renormalization 
properties of composite operators in QCD and in the C.*-model at 
the one-loop level. Its relevance to higher order (renormalization 
group improved) perturbative calculations in the short distance 
limit is also discussed. Light cone operator product expansions and 
spectral representations for wave functions in QCD are derived. 


41801 (iC—83/39) Renormalization of gauge invariant 
trilocal 


baryon operators. Craigie, N.S.; Dobrev, V.K. 

(International Centre for Theoretical Physics, Trieste 

(italy). Apr 1983. 7p. NTIS (US Sales Only), PC A02/MF 
A011. Order Number DE84702188. 

We give a brief description of the renormalization of the 
gauge invariant contour dependent trilocal operator defining the 
baryon wave function in QCD. It is pointed out that the multiplica- 
tive renormalization constant depends on the angles the contours 
make at their common point. However, for certain two-parameter 
classes of contours the angle dependence can be converted into de- 
pendence on a number which distinguishes these classes. 


41802 (iC—83/40) In search for a mechanism of confine- 
ment. Werle, J. (International Centre for Theoretical Phys- 
ics, Trieste (Italy)). May 1983. 26p. NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE84702189. 
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Some feasible mechanisms of confinement are studied on the 
example of a C-number, SUsub(I)(2) invariant model comprising 
two isospinor-Dirac fields coupled to isovector-pseudo-scalar field. 
In spite of the assumed violation of U(1) invariance one gets cor- 
rect conservation laws for the baryonic and electric charges B, Q 
as well as isospin Isub(k), which allow also for the creation or anni- 
hilation of the fermion-antifermion pairs. Moreover, some rather 
mild violation of U(1) implies inseparability of fermion and antifer- 
mion fields. Then, some very stringent necessary conditions for the 
existence of stable, localized solutions and for the non-dissipative 
character of all solutions are derived with the help of a global anal- 
ysis of the energy functional based on the method of varying initial 
fields. It is shown that no purely polynomial non-linearity can satis- 
fy all these conditions. However, they can be satisfied, at least in 
certain cases, by suitable fractional non-linearities. 


41803 (iC—83/43) Role helicity asymmetries could play 
in the search for supersymmetric interactions. Craigie, N.S.; 
Hidaka, K.; Ratcliffe, P. (International Centre for Theoreti- 
cal Physics, Trieste (Italy)). May 1983. 17p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84702263. 

We study the Born cross-sections and polarization asymme- 
tries for the supersymmetric version of QCD and describe how 
these could be exploited in the search for evidence of gluinos by 
establishing that missing energy events are indeed due to spin 1/2 
particles. The interactions most relevant for collider energies are 
discussed. 


41804 (iC—83/83) Hierarchy of evolution equations re- 
lating to the spectral problem psisub(x)—(ambdaA+P-+1 
ambda~!Q). Tu, G.Z. (International Centre for Theoretical 
Physics, Trieste (Italy)). Jul 1983. 13p. NTIS (US Sales 
Only), PC A02/MF AOI. Order Number DE84701939. 

A spectral problem relating to the non-linear sigma models is 
discussed, the corresponding hierarchy of evolution equations is de- 
rived and the infinite number of conservation laws are explicitly 
constructed. 


41805 (iC—83/89) Flavour non-conservation induced by 
Higgs particle exchange in SU(2)sub(L)xSU(2)sub(R)xU(1) 
model. Grzadkowski, B. (International Centre for Theoreti- 
cal Physics, Trieste (Italy)). Jul 1983. 15p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84702253. 

The VEV of the Higgs field in 
SU(2)sub(L)xSU(2)sub(R)xU(1) model is discussed in the context of 
the flavour changing neutral currents. The lower bound of Higgs 
particle mass is found (msub(H)>3 TeV). 


41806 (IC—83/109) Role of hadronic dynamics in proton 
decay. Mitra, A.N.; Ramanathan, R. (International Centre 
for Theoretical Physics, Trieste (Italy)). Aug 1983. 28p. 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE84702260. 

Aspects of hadronic dynamics which play a crucial role in 
proton decay (exclusive and inclusive) are examined in the context 
of a comprehensive Bethe-Salpeter (BS) formalism for qq-bar and 
qqq systems, under harmonic confinement. The BS model which is 
characterized by two basic parameters - the universal spring con- 
stant w-tilde=0.15 GeV and the quark mass msub(q)=0.28 GeV, 
has already provided an impressive set of agreements in respect of a 
large number and variety of hadronic observables (mass spectra, 
and an extensive list of e.m. and pionic couplings of both mesons 
and baryons). The SU(5) GUT parameters, on the other hand, are 
kept fixed at the ‘standard’ values, (see e.g. Langacker’s review). 
The absolute normalization of the baryon, which is rather crucial in 
this case, is fixed with reference to the (topologically equivalent) 
process of its ‘dissociation’ into three quarks by a hard photon, 
which makes use of the structure function sum_ rule, 
Jo'dxF2sup(p)(x)/x=ZQsub(i)*, instead of the usual BS normaliza- 
tion (which amounts to the conservation of charge). The e* inclu- 
sive rate, which is about three times that of the e* 7° mode, works 
out at 0.54x10"**yy~! which is smaller than most contemporary 
calculations by two orders of magnitude. Other exclusive modes are 
also consistent with the above estimate. The theoretical implications 
of these results vis-a-vis contemporary calculations as well as cur- 
rent experimental searches are discussed. 
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41807 (IC—83/120) Asymmetry in electroproduction of 
the A(1232) by polarized electrons and the structure of the 
weak neutral current. Hossain, A.; Chaudhury, T.K.; Nath, 
L.M. (International Centre for Theoretical Physics, Trieste 
(Italy)). Aug 1983. 19p. NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84702251. 

The R-L asymmetry in electroproduction of the A(1232) by 
longitudinally polarized electrons, which is, a priori, a parity violat- 
ing effect, has been discussed in the framework of the SU(2)xU(1) 
symmetry. Our predictions are related to and expected to be useful 
in the determination of the structure of the weak neutral current. 


41808 (IC—83/122) Non-leptonic weak decays of 
charmed baryons. Hussain, F.; Scadron, M. (International 
Centre for Theoretical Physics, Trieste (Italy)). Aug 1983. 
12p. NTIS (US Sales Only), PC A02/MF AOI. Order 
Number DE84702252. 

The non-leptonic decay rates Asub(c)*—>pK-barsup(0) and 
Asub(c)*—-Az* are calculated using current algebra and an evalua- 
tion of the matrix element <Bsub(f)'Hsub(W)sup(p.c.)’Bsub(i)> 
using non-relativistic SU(6) wave functions. The results are found 
to be in good agreement with experiment. The results are also com- 
pared with earlier quark model and MIT bag model calculations. 


41809 (IC—83/126) Does the SU(5) monopole catalyze 
proton decay. Hussain, F.; Pak, N.K. (International Centre 
for Theoretical Physics, Trieste (Italy)). Aug 1983. 8p. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702261. 

The role of Higgs induced mass for the fermions in the 
SU(5) monopole catalysis of the baryon decay problem is investi- 
gated. We find that the inclusion of such a mass does not rule out 
the Rubakov effect but it does suppress the catalysis cross-section. 


41810 (IC—83/131) Status of the Rubakoy-Callan effect. 
Craigie, N.S. (International Centre for Theoretical Physics, 
Trieste (Italy)). Aug 1983. 35p. (CONF-830718—29). NTIS 
(US Sales Only), A03/MF AOl. Order Number 
DE84702185. 


From International Europhysics conference on high energy 
physics; Brighton, UK (20 Jul 1983). 

In this review we try to bring togetehr the various ap- 
proaches that are being developed to analyze what happens when 
fermions scatter off monopoles in grand unified theories. 


41811 (IFVE-OEF—83-28) Neutron polarization in 
binary charge-exchange reactions. Arestov, Yu.I.; Nurushev, 
S.B. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergi)). 
1983. 13p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84702800. 

Submitted to the journal Sov. J. Nucl. Phys. 

The work is aimed at revealing the possible structure of the 
parameter of neutron polarization Po(t) for the recharging reaction 
mp — 7°n in the range of crossing differential cross sections of 
elastic 7* p — m*~ p reactions, i. e. in the “crossover” range with 
the value of the square of given momentum t approximately 0.2 
GeV? In the framework of the model of correlated reggeons, on 
the basis of analysis of contribution of single rescatterings, polariza- 
tion effects are considered in recharging reactions 7” p — 7°n and 
a p — etan. The analysis performed permits to conclude: 1) the 
model of correlated reggeons permits to describe simultaneously t- 
dependence of polarization parameter P(t) in reactions investigated 
in the range of low t; 2) for the recharging reaction it is possible to 
obtain the sadle-shaped Po(t) curve in the crossover range (t ap- 
proximately 0.2 GeV?) which does not bring about discrepancies 
with available experimental data for elastic reactions; 3) in the case 
of considerable alteration of initial energy, local minimum disap- 
pears at t approximately 0.2 GeV?, while Po(t) acquires a monoto- 
nous nature; 4) for the recharging reaction 7p™ — etan polarization 
parameter Psub(eta) (t) has the absolute value approximately -10% 
at t=0.3-0.4 GeV. 





41812 (IFVE-OEIPK—83-44) Correlation function distri- 
butions in rapidity for pairs of 7 mesons in K™ p interactions 
at 32 GeV/c. Bumazhnov, V.A.; Babintsev, V.V.; Bogo- 
lyubskij, M.Yu. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1983. 19p. (In Russian). (SERP- 
E—77). NTIS (US Sales Only), PC A02/MF AOI. Order 
Number DE84702224. 

The inclusive and semiinclusive distributions of correlation 
functions in K™~ p-interactions at 32 GeV/c are presented as func- 
tions of rapidity. The positive short range correlations among rapi- 
dities of two charged pions reach maximum in fragmentation ranges 
of incoming hadrons. The correlations become central and increase 
with rising of transverse momentum. Maximum values of correla- 
tions in the 7*m~ and 7 7 systems oc in the region of negative 
and positive values of rasidity. 


(IFVE-ONF—83-154) Analysis of experimental 
data rho°- and w-meson inclusive production in the frame- 
work of some theoretical models. Antipov, Yu.M.; Bezzubov, 
V.A.; Budanov, N.P. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1983. 8p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84703066. 

Experimental data on rho °- and @ meson inclusive produc- 
tion obtained on the SIGMA spectrometer are being analyzed in 
the framework of the models of quark fusion and one-pion ex- 
change. Parametrizations have been obtained for proton and pion 
structure functions. The shape of the f-distribution for the rho ° - 
meson inclusive production cross section in the range of x>= 0.9 
and small values for ’ f ' is shown to be satisfactorily described in 
the one-pion exchange model. The ratio of branching ratios is esti- 
mated to be Bsub(@ — pp)/Bsub(rho — py)=1.4+-0.6. 


41814 (IFVE-OTF—82-136) Triple-lepton nucleon decays 
with fermion number conservation. Panfilov, A.I.; Pirogov, 
Yu.F. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Serpukhov. Inst. Fiziki a Eh- 
nergij). 1982. 25p. NTIS (US Sales Only), PC A02/MF 
AOl. Order Number DE84702802. 

Submitted to the journal Sov. J. Nucl. Phys. 

Restrictions on triple-lepton nucleon decays with fermion 
number conservation are considered in the framework of the effec- 
tive Lagrangians of the lowest dimension. In this framework the 
proton is observed to be more stable than the neutron. The triple- 
lepton decay rates of the neutron and the mean energies of the 
charged lepton are obtained under most general assumptions about 
parameters of the effective Langrangians. A relation between multi- 
lepton nucleon decays and existence of a new intermediate mass 
scale is stressed. 


41815 (IFVE-OTF—83-24) Multiplicity distribution func- 
tion and description of the data at =540 GeV. Troshin, 
S.M.; Tyurin, N.E. (Gosudarstvennyj Komitet po 
Ispol’ zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1983. ae NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE84702225. 

The multiplicity distribution function obtained earlier in the 
framework of the probability approach for high energy scattering 
processes has been compared with the new experimental data. A 
good agreement with the data of CERN on p anti p interactions at 
the energy of 540 GeV is obtained. 


41816 (IFVE-OTF—83-25) Inverse scattering method for 
relativistic string. Pron’ko, G.P. (Gosudarstvennyj Komitet 
po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 
Inst. Fiziki Vysokikh Ehnergij). 1983. 17p. (in Russian). 
NTIS (US Sales Only), PC A02/MF AOl1. Order Number 
DE84702168. 

The description of a relativistic string by the inverse scatter- 
ing method for periodic potentials is given. The auxilary spectral 
problem and analytic properties of Bloch functions are investigated. 
The full set of involutary, Lorentz-invariant integrals of motion of 
the string and equations for finite-zone configurations of the string 


64 PHYSICS. I. 
6452 Particle interactions And Properties - Theoretical 


are obtained. It is shown that finite-zone conditions and conditions 
of stationarity of high string configurations. 


41817 (IFVE-OTF—83-27) Fermi interaction. Conserva- 
tion of vector current and modified perturbation theory. 
Rochev, V.E. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh 
Ehnergij). 1983. eT. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84702582. 

The Fermi interaction (anti psi ysub(n) psi)sup(2) is investi- 
gated with the method of auxilary field. The analogues of the 
Ward-Takahashi electrodynamical identities and the gauge transfor- 
mations of Green functions, that are the consequence of the conser- 
vation of vector current, have been obtained. The gauge function 
for the spinor propagator is the exponential superpropagator. The 
arguments are given in favour of the existence of a modified pertur- 
bation theory, which is finite in every order and non-analytical 
over its coupling constant, for the four-fermion interaction. The 
non-analytical part is defined unambiguously, and the analytical 
part contains a set of finite dimensionless constants to define which 
non-perturbative information is needed. The simplest model (the 
chain approximation) for the non-stable vector bound state is con- 
sidered. 


41818 (IFVE-OTF—83-56) Modified equations for color- 
less cluster spectrum. Kiselev, A.V. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpuk- 
hov. Inst. Fiziki Vysokikh Ehnergij). 1983. 15p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702620. 

It is shown that the equations derived in the perturbatative 
QCD for the quantities describing colorless cluster spectrum in 
e* e" -annihilation should be improved. The equations modified in 
agreement with the “preconfinement” hypothesis lead to finite aver- 
age invariant mass of minimal color singlet. An analagous result fol- 
lows from the earlier obtained equations only for colorless clusters 
containing a quark-antiquark pair with fixed momentum fraction. 


41819 (FVE-OTF—83-62) Model of high energy hadron 
and diffraction dissociation 


elastic scattering and processes. Tro- 
shin, S.M.; Tyutin, N.E. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1983. 24p. NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE84702226. 

A model for description of hadron elastic scattering and dif- 
fraction dissociation processes is proposed. The model is based on 
the solution of QFT single-time dynamic equations for the ampli- 
tudes of 2—+2 and 2—n transitions and also on the notions on the 
quark structure of hadrons. The problem of polarization in inclU- 
sive A production is considered. In the model the A-particle polar- 
ization is caUsed by the mechanism of polarization on the s anti s 
qUark pair. 


41820 (iFVE-OTF—83-76) Relativistic string with fixed 
end-points. Pozdeev, M.Yu.; Pron’ko, G.P.; Razumov, A.V. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergi)j). 
1983. 15p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84702726. 

The model of a relativistic string with fixed end-points is 
considered. Quantization of the model in the transverse gauge has 
been carried out. The average value of the total string energy in 
the definite state is interpreted as a static potential between quarks 
in the one-string approximation. The quantum theory for the re- 
stricted class of motions is formulated and the total energy spec- 
trum of the string in this sector is obtained. 


41821 (FVE-OTF—83-79) Dirac calculus for modules 
over Grassmann algebra. Plyushchay, M.S.; Razumov, A.V. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, ukhov. Inst. Fiziki Vysokikh Ehnergij). 
1983. 12p. NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE84702727. 

The main ideas of the theory of the modules over a Grass- 
mann algebra are given. The presentation is intended for physicists, 
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therefore acquaintance only with main ideas of the linear algebra 
including the concept of a tensor product is assumed. Proofs of 
statements are not given as a rule due to their elementariness. The 
main result of the work is the generalization of the case of modules 
over a Grassmann algebra. As an example of utilization of this for- 
malism the construction of the coherent states for fermions is con- 
sidered. 


41822 (INIS-mf—9022) Influence of strong decay on the 
spectra of hadrons. A study in the context of a geometrical 
quark model. Beveren, E.J.H. van. (Katholieke Univ. Nijme- 
gen (Netherlands)). 15 Sep 1983. 195p. NTIS (US Sales 
Only), PC A09/MF AO01. Order Number DE84780493. 
Dutch summary included; Ch. 3 see Comput. Phys. Comm. 
27 (1982) 377; Ch. 4 see Z. Phys. C, 17 (1983) 135; Ch. 6 see Phys. 
Rev. D, 27,7 (1983) 1527; Ch. 7 see Phys. Rev. D, 21,3 (1980) a 
At present, the theory of strong interactions cannot 
use of perturbative calculations. For that reason, ceseamaiiiaes 
methods have been proposed recently in the quark model. The 
author shows that a geometrical model provides an adequate de- 
scription of quark confinement in hadrons and of the mass spectrum 
by means of exactly-solvable equations. The properties which these 
models must possess, are obtained from phenomenological hadron 
models. First, the influence of hadronic decay on the properties of 
hadrons is discussed. Next, a numerical method for solving a cou- 
pled-channel Schroedinger equation is presented. The author deals 
with coupling constants, transition potentials, radial spectra and ha- 
dronic decay widths of light and heavy mesons. The spectra and 
strong decay of charmonium and beautonium are investigated and 
theoretically described using quarks in a de Sitter geometry. A con- 
formal Lagrangian is constructed which describes quark confine- 
ment in an anti-de Sitter geometry by spontaneous symmetry break- 
ing of the conformal Lagrangian. 


41823 (INIS-mf—9032, pp vp) Antiproton-proton inter- 
action as a new source of information on the structure of 
matter. Simak, V. (Ceskoslovenska Akademie Ved, Prague. 
Fyzikalni Ustav). 1981. (in Czech). NTIS (US Sales Only), 
PC A06/MF AOl1. Order Number DE84780517. (CONF- 
8108164—Pt.2). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 

A brief survey is given of the results attained in the study of 
proton-antiproton interactions. Also given are the advantages of an- 
tiproton-proton colliding beams, high energy physics accelerators 
and the participation of Czechoslovak institutes in p-bar p experi- 
ments. 


41824 (INS-PT—31) Essence of hypernuclear physics. 
Bando, H. (Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study). Sep 1982. 76p. NTIS (US Sales Only), PC A05/MF 
A01. Order Number DE84701991. 

This is a lecture on the present status of hypernuclear phys- 
ics so that a gross picture can be obtained on what have been done 
and what should be done. The baryons with non-zero strangeness 
quantum number are generally called hyperons (hereafter denoted 
as Y), of which the lambda, sigma and xi particles together with the 
nucleon (N) constitute the baryon octet. A hypernucleus is the nu- 
clear many-body system which contains hyperons in addition to nu- 
cleons as its constituent particles. The properties of the Y-N inter- 
action can be extracted from the Y-N scattering data and informa- 
tion of hypernuclei along with theoretical consideration. The bind- 
ing energy of a lambda particle in hypernuclei has been obtained 
from emulsion experiment. The hypernuclear excited states were 
observed in the (K~, pi ~) reaction experiment. The theoretical 
studies to understand the properties of the lambda single particle 
potential have been made within the framework of the G-matrix 
theory by employing Nijmegen OBE Y-N potential. The collective 
excitation of lambda hypernuclei is discussed. Spectroscopic infor- 
mation can be obtained by measuring the gamma-ray from hypernu- 
clei. The sigma-hypernuclei have been observed through (K-, pi ~ ) 
reaction, while the experimental evidence of the xi-hypernuclei is 
not yet reported. The properties of both hypernuclei are discussed. 
The production and the properties of multi-hypernuclei are also dis- 
cussed. The decay of lambda-hypernuclei will give structural char- 
acteristics of parents and daughters. Discussion of flavour nuclei 
and the concluding remarks are presented. 
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41825 (ITEF—5(1983)) Meson wave function in quantum 

ics and constituent quark model. Attempt of 
unified description. Terent'ev, M.V. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 1983. 29p. 
(In Russian). NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE84702803. 

The meson wave function (WF) at any quark virtualities in 
the 0 < kappa? < infinity is studied. In the kappa? < kappao? ap- 
proximately (0.6-0.7) GeV? the WF is described by the relativistic 
constituent quark model within the framework of which practically 
all interesting low-energy constants are calculated (at not less than 
30% accuracy). The kappao” parameter defines the momentum (vir- 
tualities) dimensions where the quantum chromodynamic conden- 
sate (QCC) is formed and a great (approximately 300 MeV) mass of 
constituent quark appears. In the kappa? > kappao” the WF is de- 
scribed within the frames of QCC evolution equations and defined 
by anomalous moment dimensions. It is shown that sewing two de- 
scriptions together in the kappao” point (the values of all parameters 
are set inside the model) results in the following conclusions: the 
meson WF very quickly reaches its asymptotic with the quark vir- 
tuakappality growth (at kappa approximately *), and the structur- 
al function in deeply inelastic scattering actually never attains its 
asymptotics. The consequences of the obtained results important for 
describing exclusive processes in quantum chromodynamics are dis- 
cussed. 


41826 (ITEF—88(1983)) Centaurs as a consequence of in- 
duced pion emission, Karmanov, V.A.; Kudryavtsev, A.E. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst.  Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1983. 16p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702621. 

Results of studies on centauri, the events in which the proc- 
ess of charged pion multiple production at energies Esub(lab) ap- 
proximately 1000 TeV is accompanied by almost total lack of neu- 
tral pions are reviewed. A relation between the symmetry of pion 
production amplitude and the pion charge distribution is estab- 
lished. A physical sense of a higher probability of emission of pions 
of one kind arising in the pion production amplitude, symmetric in 
momentum, is cleared up. This higher probability fully compensates 
the Poisson suppression of the probability of such processes and 
leads to a possibility of centaurs production. A connection of a pos- 
sible centaurs production with phenomenon of induced photon 
emission is studied. Probabilities of production of 7* 7 pairs and 
ar° are calculated. A comparison of the results with available exper- 
imental data is carried out. It is established on the base of the con- 
ducted analysis that events envolving only 7*7~ mesons or only 
a°-mesons in the formation of a system with a large total number 
of mesons may occur with a marked probability only if two condi- 
tions are simultaneously held: 1) symmetric states of the meson 
system in respect to momentum and 4 isotopic indexes transposi- 
tion; 2) small isotopic spin of the system. It is stressed that the first 
condition is the most essential one, because it imposes strong limita- 
tions on the dynamics of the large multiplicity process. 


41827 (ITEP—42(1983)) Hadronic shift of the six quark 
dibaryon AA. Kerbikov, B.O. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1983. 24p. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702231. 

A detailed investigation of the influence of the hadronic 
channels AA, N> and = on the mass of the doubly strange AA 
bag is presented. The following positions of the bag-model eigen- 
state are considered: (1) below the AA threshold, (2) between the 
thresholds of the AA and N> channels, (3) between the thresholds 
N> and 2%, (4) and the continuous spectrum of all hadronic chan- 
nels. It is shown that the coupling to the hadronic channels do have 
a marked influence on the position of the bag-model state. In case 
(1) the bag model state is pulled down in energy by 150-200 MeV, 
in cases (2) and (3) the state is shifted down into the region below 
the AA threshold, and in case (4) the state may become broad. 





(ITEP—65(1982)) Electric dipole moment of the 
neutron in a gauge theory. Shabalin, E.P. (Gosudarstvennyj 
Komitet po Ispol’zovaniyy Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1983. 60p. NTIS (US Sales Only), PC A04/MF AOI. Order 
Number DE84702233. 

The problem of calculation of the electric dipole moment 
(EDM) of the neutron in a gauge theory is discussed. The consider- 
ation is carried out in the Kobayashi and Maskawa model of com- 
plex couplings, models with spontaneous CP violation and in the 
framework of quantum chromodynamics. The EDM of the neutron 
induced by the theta term of quantum chromodynamics is of order 
of (10~*5-10- '*) ’ theta ’ e cm. The mechanism of the spontaneous 
CP violation predicts the value of EDM coinciding practically with 
experimental data. The mechanism of CP violation due to complex 
couplings predicts the value of EDM of approximately 10~*? e cm. 


41829 (ITEP—73(1983)) Calculation of Gsub(A) in quan- 
tum chromodynamics. Belyaev, V.M.; Kogan, Ya.I. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i Ehksperimental’noj 
Fiziki). 1983. 8p. NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE84702055. 

The axial nucleon coupling constant Gsub(A) is calculated in 
non-perturbative QCD. It is shown that the renormalization of 
Gsub(A)-1 is connected with interaction between external axial 
field and quark condensate. The obtained result is in good agree- 
ment with the experiment. 


41830 (TTEP—80(1983)) Quark compound bag model ap- 
plied to KN interaction. Kalashnikova, Yu.S. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1983. 13p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702234. 

The quark compound bag (QCB) model was applied to S- 
wave KN scattering with spin of I=0 and I=1. The good descrip- 
tion of KN amplitudes is obtained in the wide interval of energies. 
The resulting parameters of KN potential are shown to coincide 
with the parameters obtained from the explicit form of nonlocal 
and energy dependent QCB potential. The values of energies of 
QCB states agree with MIT bag predictions. 


41831 (ITEP—96(1983)) Baryon magnetic moments and 
spin-orbit coupling of quarks. Krivoruchenko, M.I. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i Ehksperimental’noj 
Fiziki). 1983. 17p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84703063. 

The spin-orbit coupling of quarks contributes to baryon mag- 
netic moments. Calculated are spin-orbit corrections to the magnet- 
ic moments as well as corrections related to the boost transforma- 
tions of bound quark wave function. The main part of the addition- 
al magnetic moments of baryons is due to spin-orbit interaction of 
quarks. It is find that nonrelativistic potential model agrees well 
with the experiment. No new parameters are introduced for the 
magnetic moments. 


41832 (ITEP—97(1983)) Hyperon magnetic moments in 
QCD. Ioffe, B.L.; Smilga, A.V. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1983. 12p. 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84702235. 

Hyperon magnetic moments are calculated in a modelless 
way using the QCD sum rules. The results are in agreement with 
experiment. 


(ITEP—98(1982)) Gsub(wrho7r) coupling constant 
from QCD sum rules. Eletsky, V.L.; Ioffe, B.L.; Kogan, 
Ya.I. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1982. 1lp. NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE84702622. 

QCD sum rules for the vertex function of two vector and 
one axial vector currents are used to calculate the gsub(wrho7) 


coupling constant (where gsub(wrho7) is a transition coupling con- 
stant for w —» rhom process). The obtained value, gsub(wrho7) ap- 


proximately 17 GeV~' is in a good agreement with experimental 
data. 


(ITEP—100(1982)) Meson widths and form factor 
at intermediate momentum transfer in nonperturbative QCD. 
Ioffe, B.L.; Smilga, A.V. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1982. 53p. 
NTIS (US Sales Only), PC A04/MF A0O1. Order Number 
DE84702227. 

A general method is proposed for the QCD based calcula- 
tions of form factors at intermediate momentum transfer Q? and of 
the partial widths of the low-lying meson resonances. The basic 
idea is to use the QCD sum rules for the vertex functions. With this 
method the pion electromagnetic form factor along with electro- 
magnetic form factors of rho- and A: mesons and transition form 
factors ya —> A, at 0.5 < or approximately Q? < or approximately 
3 GeV? are calculated. The widths rho+2m and A; — rhom are 
also determined. The results are in a good agreement with experi- 
ment. 


41835 (ITEP—149(1982)) Four-quark isovector resonance 
in the +-family. Voloshin, M.B. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj 1 Ehksperimental'’noj Fiziki). 1982. 4p. NTIS 
(US Sales Only), PC A02/MF AOI. Order Number 
DE84702228. 

It is argued that an existence of a four quark isovector reso- 
nance with mass close to that of yy” is suggested by data on pion 
spectrum in the decay y"—»y7* 2. 


41836 (ITEP—161(1982)) Massless gluino and pseudosca- 
lar meson family. Smilga, A.V.; Vysotskij, M.I. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental'’noj Fiziki). 
1982. 7p. NTIS (US Sales Only), PC A02/MF A011. Order 
Number DE84702229. 

It is shown that masslessness of the gluino leads necessarily 
to the existence of the light isosinglet pseudoscalar boson not ob- 
served in experiment. Thus, any realistic supersymmetry model 
must include the mechanism for generating the gluino mass. 


41837 (TEP—170(1982)) Calculation of electromagnetic 
rhow form factor from QCD sum rules. Eletskij, V.L.; 
Kogan, Ya.I. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1982. llp. NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE84702230. 

Electromagnetic rhomy form factor at intermediate momen- 
tum transfer, 0.7 GeV? <= Q? <= 3 GeV? is calculated using 
QCD sum rules for the vertex function of two vector and one axial- 
vector currents. In this region the results obtained are consistent 
within 25% accuracy with the vector meson dominance model pre- 
dictions and can be regarded as its theoretical justification. 


41838 ((TP—82-97-E) Mechanisms for generating frois- 
saron. Glushko, N.I.; Kobylinski, N.A.; Martynov, E.S.; 
Shelest, V.P. (AN Ukrainskoj SSR, Kiev. Inst. Teoretiches- 
koj Fiziki). 1982. 3lp. NTIS (US Sales Only), PC A03/MF 
AO1. Order Number DE84702623. 

From a common point of view, we consider the mechanisms 
for generating froissaron which arise due to the quasieikonal ap- 
proximation, the U-matrix approach and the method of continued 
unitarity. A realistic model for the input pomeron is suggested and 
the data on high-energy pp-scattering are described. Likeness and 
difference of asymptotic and preasymptotic regimes for three var- 
iants of froissaron are discussed. 


41839 (ITP—82-147-E) Continued unitarity and high- 
energy hadron scattering. Glushko, N.I.; Kobylinski, N.A.; 
Shelest, V.P. (AN Ukrainskoj SSR, Kiev. Inst. Teoretiches- 
koj Fiziki). 1982. 17p. NTIS a Sales Only), PC A02/MF 
AO1. Order Number DE84702805 
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Scheme of high-energy hadron scattering is developed 
where the continued two-particle unitarity is used as the main equa- 
tion. This allows one to put forward the conclusions on the analytic 
structure of diffractive and automodel terms of the scattering ampli- 
tude. 


41840 (ITP—82-150-E) Colourless — ee. - 
quantum k-gluon . Gorenstein, M.1.; Lipskikh, S.L; 
Petrov, VK: foe, GM. (AN Ukrainskoj SSR, Kiev. 
Inst. Teoreticheskoj Fiziki). 1982. 12p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84703069. 

The partition function of a quantum gas of quarks and 
gluons with an additional requirement of colourlessness for such 
systems is calculated. The effect of this constraint on the thermo- 
dynamical properties of the systems is considered. 


41841 (ITP—83-4-E) Duality and froissart saturation. 
Glushko, N.I.; Kobylinsky, N.A.; Martynov, E.S.; Shelest, 
V.P. (AN Ukrainskoj SSR, Kiev. Inst. Teoreticheskoj 
Fiziki). 1983. 22p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84702806. 

The dual approach to the pomeron is discussed. The argu- 
ments given for it can be realized on the basis of a dual analytic 
model and the method of continued unitarity. The behaviour of the 
dual analytic model between elastic and inelastic curs is found to be 
defined by a Regge singularity with a(0)>1. This regime being 
drawn through the continued unitarity condition results in Froissart 
saturation of hadron processes. 


41842 (I1TP—83-35-E) Hadronic multiplicity and total 
cross-section: a new scaling in wide energy range. Koby- 
linsky, N.A.; Martynov, E.S.; Shelest, V.P. (AN Ukrainskoj 
SSR, Kiev. Inst. Teoreticheskoj Fiziki). 1983. 12p. NTIS 
(US Sales Only), PC A0O2/MF AOI. Order Number 
DE84702624. 

The ratio of mean multiplicity to total cross-section is shown 
to be the same for all the Regge models and to rise with energy as 
Ins which is confirmed by experimental data. Hence, a power of 
multiplicity growth is unambiguously connected with that of total 
cross-section. As regards the observed growth, <n> approximate- 
ly In?s, it tells about a dipole character of pomeron singularity. 


41843 (ITP—83-64-E) Connection of meson spectrum and 
hard hadronic processes in dual approach. Kobylinski, N.A.; 
Martynov, E.S.; Tutik, R.S. (AN Ukrainskoj SSR, Kiev. 
Inst. Teoreticheskoj Fiziki). 1983. 1lp. NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE84702625. 

In the framework of dual analytic model the possibility is 
studied of connecting forward scattering and resonance spectrum 
with high-energy large-angle scattering. It is shown that though the 
assumption that logarithmic asymptotics of Regge trajectories 
reduce to an automodel form of amplitude for large scattering 
angles, model parameters responsible for hard and soft processes 
are considerably different. 


41844 (SINR—D-2,4-83-179, pp 406-455) Experimental 


status QCD. Radyushkin, A.V. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR)); Slepchenko, L.A. (Tbilisskij Gosu- 
darstvennyj Univ. (USSR)). 1983. (In Russian). NTIS, PC 
A22/MF AOl. Order Number DE84780537. (CONF- 
8211156—). 

From 15. international school on high energy physics for 
young scientists; Dubna, USSR (23 Nov 1982). 

Analysis of experimental status of quantum chromodynamics 
(QCD) has been carried out. A short introduction into QCD is 
given. QCD sum rules are considered. Jets in e* e~ annihilation and 
inclusive processes of lepton-hadron and hadron-hadron scattering 
are considered. Effect of QCD corrections to perturbation theory 
on quark count is analyzed. 
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41845 (JINR—D-2-82-568, pp 179-188) Collisions of 
high energy heavy ions and problem of phase transitions be- 
tween hadron and quark-gluon matter. Gorenshtejn, M.L; 
Zinov’ev, G.M. (AN Ukrainskoj SSR, Kiev. Inst. Teoreti- 
cheskoj Fiziki). 1982. (In Russian). NTIS (US Sales Only), 
PC A0O9/MF AOl1. Order Number TI84780158. (CONF- 
8205252—). 


From Meeting on investigations in the field of relativistic nu- 
clear physics; Dubna, USSR (25 May 1982). 

Collision processes of heavy ions of several GeV energy per 
nucleon, quark-gluon plasma (q.g. plasma) and phase transitions 
(PT) in these processes are investigated. Q.g. plasma properties and 
its cooling down were considered, q.g. plasma diagnostics was per- 
formed. Problem of hadron-quark PT is analyzed. The basic con- 
clusions of this consideration are the following: 1. separation of 
colorless plasma states only gives considerable corrections for ther- 
modynamical formular of small q.g. systems and disappearing 
within the limit when the system volume V — infinity. 2. separa- 
tion of colorless q.g. states of bags affects greatly the PT nature 
and PT possibility itself (PT picture is formulated with provision 
for requirement of bag q.g. colorlessness). Undoubtedly that plasma 
q-g. state has a more complex structure as compared with that used 
in this report. Plasma q.g. states are possibly realized not only 
during nucleus collision but also during high-energy hadron colli- 
sions. 


41846 (JINR—D-2-82-568, pp 170-178) Confinement 
forces in knock-out process of fast nucleons from nuclei in 
back hemisphere. Kopeliovich, B.Z.; Nidermajer, F. 1982. 
(In Russian). NTIS (US Sales Only), PC A09/MF AOl1. 
Order Number T184780158. (CONF-8205252—). 

From Meeting on investigations in the field of relativistic nu- 
clear physics; Dubna, USSR (25 May 1982). 

A new mechanism of the nucleon production flying out to 
the back hemisphere during hadron-nucleus collisions at high ener- 
gies related closely to the confinement phenomenon is considered. 
The model suggested plays an important part in the explanation of 
the nucleon production mechanism at momentum Psub(a) > or ap- 
proximately 0.5 GeV/c. A colour recharging diagram is given for 
the pd — psub(B)pn reaction. The spacetime description of the hd 
— psub(B)hn reaction and longitudinal proton momentum flying 
out to the back hemisphere depending on a distance between deu- 
teron nucleons is given. The invariant reaction cross section has 
been obtained. The spectator mechanism contribution was consid- 
ered. The spectator mechanism predicts the low polarization de- 
creasing linearly with the incident beam energy. Produced hadron 
multiplicity in the spectator mechanism is considerably higher as 
compared with the colour recharging mechanism. The cumulative 
nucleon production is possible also in nuclei with A > 2 during the 
reiterated colour recharging of an incident hadron on nuclear nu- 
cleons. The colour recharging mechanism contribution can be 
hardly separated during the cumulative pion observation. 


41847 (JINR—E-1,2-82-414) Infancy and youth of neutri- 
no physics: some recollections. Pontecorvo, B. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1982. 18p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84702254. 

The lecture on the history of neutrino physics is given. It is 
a collection of a few short stories. Two of these, about Pauli and 
Fermi. A story about Majorana work on Majorana fermions, which 
is following, has been covered much less extensively. There follow 
a few recollections, related to the experimental and theoretical 
work of the author in proposing and developing the Cl-A method 
of neutrino detection, in establishing the notion of weak processes 
and in proposing a new type of weak interaction investigations - 
high energy neutrino experiments. 


41848 (JINR—E-2-82-282) Anomalous dimensional quark 
counting of hard processes in QCD. Avaliani, I.S.; Slep- 
chenko, L.A.; Matveev, V.A. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1982. 
26p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE84702236. 





An approach to the investigation of hard jet and single parti- 
cle production asymptotics in hadron collisions is proposed. In the 
leading order of QCD perturbation theory the anomalous dimen- 
sion quark counting (a. d. q. c.) rules are derived, which determine 
the logarithmic corrections to the point-like power asymptotics of 
cross sections in terms of anomalous dimensions of the non-singlet 
and singlet quark and gluon operators. It is argued, that taking the 
quark distribution and fragmentation functions up to the two-loop 
order does not destroy universality of the proposed a. d. q. c. rules. 
Parameter-free solution for the effective power exponents of cross 
sections in a wide class of hard processes is obtained. 


41849 (JINR—E-2-82-429) h*N total cross sections in 
the double-gluon exchange approximation. Omboo, Z.; Sady- 
kov, N.O.; Tarasov, A.V. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems). 1982. 2p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702237. 

It is shown that within double gluon exchange model excited 
hadronic states h* (h*=B(1235), delta(970), A: (1100) and 
A2(1310)) have more intensive interaction than bound ones. Simple 
numerical estimates of the effects under consideration are per- 
formed. 


41850 (JINR—E-2-82-473) Static Q anti Q force from 
instanton gas and numerical lattice calculations. Ilgenfrits, 
E.M.; Mueller-Preussker, M. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1982. 
18p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84702238. 

Lattice Monte Carlo calculation predictions for the static 
strength between quarks are compared with the results obtained in 
the framework of instanton gas model and a typical instanton size is 
determined. Yang-Mills theory data for different ratios of Wilson 
loops in case of SU(3) for the string tension are presented. The in- 
stanton corrections to perturbation strength turn to be essential to 
reach an agreement with obtained by lattice calculations data inside 
the small-distance region up to approximately 0.3 fm. Arguments in 
favour of the statement that data difference in this region from the 
phenomenologically known value is connected with the notion of 
infinitely heavy quarks but not with neglect of virtual quark loops 
are presented. 


41851 (JINR—E-2-82-722) Large amplitude neutrino os- 
cillations with Majorana mass eigenstates. Bilenky, S.M.; 
Pontecorvo, B. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1982. 7p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702626. 

Submitted to the journal Sov. J. Nucl. Phys. 

Arguments are given in favour of the hypothesis that, for 
Majorana mass neutrinos, leading oscillations between two neutrino 
states could well be characterized by a large amplitude and prob- 
ably a large oscillation length: hence the great importance of solar 
neutrino and cosmic ray neutrino observations. 


41852 (JINR—E-2-82-794) QCD analysis of deep inelas- 
tic lepton scattering data. Isaev, P.S.; Ivanov, Yu.P. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1982. 18p. NTIS (US Sales Only), PC A02/MF 
AOl. Order Number DE84702239. 

The QCD analysis of structure functions of deep inelastic 
scattering of mesons on carbon, hydrogen, iron and neutrinos (an- 
tineutrinos) on iron has been performed in the leading and next-to- 
leading orders. The influence of sea quarks and gluons has been 
considered. The dependence of the obtained values of parameter A 
upon the effects of twist corrections, allowance for the target nu- 
cleus and heavy quark production threshold has been discussed. 


41853 (JINR—E-2-82-821) Possibility of spin mechanism 
of total cross section growth. Goloskokov, S.V.; Teplyakov, 
V.G. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics). 1982. 7p. NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE84702290. 

The possibility of existence of the spin mechanism of total 
cross section growth is considered. A nucleon-nucleon scattering is 
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studied. The energy dependence of scattering amplitude and possi- 
ble effects related with the spin mechanism of total cross section 
growth are studied. It is shown that the considered mechanism can 
play a great role at high energies. 


41854 (JINR—E-2-82-898) Estimation of the value of 
six-quark state admixture in deuteron from elastic pd-scatter- 
ing. Omboo, Z.; Pak, A.S. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems). 1982. 10p. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702240. 

The pd elastic scattering cross-section has been evaluated 
within the framework of the composite quark model in Glauber 
formalism with allowance for the six-quark state admixture. The 
comparison with the experimental data at the energy of 63 GeV 
and momentum transfer t > 1 (GeV/c)? for the six-quark state ad- 
mixture has yielded B < 5%. It is shown that availability of the 

imental data on the pd scattering cross-section at t > 2 
(GeV/c)? allows one to impose stricter limitations on the values of 
the parameter and draw some conclusions on the size of the six- 
quark bag. 


41855 Seana oe Spin mechanism of total- 
cross-section growth and polarization phenomena in meson- 
cloud model. Goloskokov, S.V. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1983. 
8p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84702241. 

The spin effects in nucleon-nucleon scattering within the 
meson cloud model are discussed. The model assumes the central 
part of a nucleon to exist, where valence quarks are concentrated 
surrounded by a meson cloud. It is shown that the spin mechanism 
of the the total-cross-section growth is important at CERN p anti p 
collider energies. The model permits to describe the differential 
cross sections of pp and p anti p scattering at ISR energies. Its pre- 


dictions for polarization are in good agreement with the experimen- 
tal data at energies 100 <= Psub(L) <= 300 GeV. 


41856 (JINR—E-2-83-364) Role of soft and hard quark 
processes in dilepton production in -nucleus collisions. 
Lykasov, G.I.; Sherkhonov, B.Kh. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Computing Techniques 
and Automation). 1983. 7p. NTIS (US Sales Only), PC 
A02/MF A01. Order Number DE84702629. 

Submitted to the journal Acta Phys. Pol. 

The contribution of multiple soft quark collisions to the 
spectra of lepton pairs produced in high energy interactions is in- 
vestigated as a function of their effective mass m. It is found that if 
this contribution is presented in the form Asup(a), where A is the 
atomic number of the nucleus, then a increases slowly to a approxi- 
mately 1, as m increases. Comparison of theoretical and experimen- 
tal data is presented. 


41857 (JINR—E-2-83-367) Photoproduction of high 
Psub(t) photons as a test of color symmetry. Efimov, A.V.; 
Ivanov, S.V. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1983. 4p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702242. 

In the gauge theory with broken color symmetry and integer 
charged quarks the high Psub(T) y quanta photoproduction cross 
section yN — yX is calculated under the condition for the system 
X to be a color singlet. The distinction on cross sections with QCD 
is of factor 2.5-3. 


41858 (JINR-—E-2-83-666) Two-loop contribution to the 
evolution of the pion wave function. Dittes, F.M.; Radyush- 
kin, A.V. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics). 1983. 7p. NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE84702809. 

The results are presented of the calculation of two-loop 
Feynman diagrams contributing into the evolution kernel describing 
the renormalization properties of the pion wave function in pertur- 
bative QCD. The calculation was performed with the help of the 
method based on the use of the lightlike axial gauge and dimension- 
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al regularization both for ultraviolet and infrared divergencies. The 
checking procedure is described basing on the reduction of the re- 
sults to corresponding contributions into the Altarelli-Parisi kernel. 
New types of divergences inherent to lightlike gauge are revealed. 


41859 (JINR—R-2-82-914) Vacuum corrections to QCD 
sum rules for charmonium. Nikolaev, S.N.; Radyushkin, 
A.V. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics). 1982. 23p. (In Russian). NTIS 
(US Sales Only), PC A02/MF A0Ol. Order Number 
DE84702627. 

Submitted to the journal Sov. J. Nucl. Phys. 

The results of calculations of the power corrections to QCD 
charmonium sum rules in the channels with Jsup(PC)=O**, O-*, 
1--, 1** up to O(G‘) terms are presented. The theoretical predic- 
tions obtained are compared with experimental data. 


41860 (JINR—R-2-83-199) Strange particle production in 
the heavy ion collision and the chemical equilibrium. Gudima, 
K.K.; Toneev, V.D. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1983. 7p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702243. 

The process of strange particle production in heavy ion col- 
lision is investigated in the framework of the firestreak model with 
account of the chemical equilibrium hypothesis. The agreement be- 
tween theory and experiment is essentially improved allowing for 
the associated production of strange particles. The model predic- 
tions for the strange particle production are in a reasonable agree- 
ment with the recent experimental results from Dubna and Berke- 
ley. 


41861 (JINR—R-2-83-324) Simulation of inelastic high 
hadron collisions. Barashenkov, V.S.; 


Musul’manbekov, Zh.Zh.; Slavin, N.V.; Uzhinskij, V.V. 


(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Computing Techniques and Automation). 1983. 6p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF A0Ol. Order 
Number DE84702244. 

The Zevchenko and Nikolaev method based on Monte-Carlo 
simulation has been applied to calculate characteristics of high 
energy hadron inelastic collisions. Calculated and available experi- 
mental data on multiplicity angular and pulsed distribution of parti- 
cles as well as differential cross sections of pp and anti U anti p 
reactions are presented. The calculation well reproduces the experi- 
mental data for postdecay particles and essentially worse for pro- 
duced resonances. 


41862 (JINR—R-2-83-336) K factor for the two-photon 
production of hadron jets. Efremov, A.V.; Ivanov, S.V.; 
Korchemskij, G.P. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1983. 14p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84702082. 

Submitted to the journal Sov. J. Nucl. Phys., International 
seminar on problems of high energy physics and quantum field 
theory. 

Corrections to the cross section of the hard process yy—2 
e,.s of an order of asub(s) and ssub(s)sup(3) due to the quark inter- 
action with soft long-wave gluons in QCD are calculated. It is 
shown that terms (7sup(2)asub(s))sup(n) in these orders tend to ex- 
ponentiate into a constant K-factor. The inclusion of this K-factor 
results in agreement of QCD with experimental data. 


41863 (JINR—R-2-83-457) Color scalar production with 
large transverse momenta. Avaliani, I.S.; Matveev, V.A.; 
Slepchenko, L.A. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1983. 18p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84702245. 

Contributions of scalar states to cross sections of jet forma- 
tion and single particles with large transverse momenta are studied 
in the framework of QCD with broken SU(3)sub(c) symmetry. A 
role of scalar fields is analyzed along with their effect on a magni- 
tude and angular dependeiice of inclusive cross sections of particle 
production in hard processes. Cross sections of all subprocesses 
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with a participation of scalar quarks of arbitrary SU(3)sub(c) group 
representation with provision for their masses are calculated. The 
results obtained show that the search of scalar jet is more conven- 
ient to be conducted at large values of xsub(T) and Q=90 deg. 


41864 (JINR—R-2-83-465) Supersymmetric parton scat- 
tering at high momentum transfer. Matveev, V.A.; Slep- 
chenko, L.A. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1983. 12p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84702246. 

In the framework of supersymmetric extension of QCD 
(N=1, 2) the cross sections of the gluino and scalar quark produc- 
tion are calculated in the Born approximation. Some tests of their 
search in hadronic collisions at high transverse momentum are dis- 
cussed. 


41865 (JINR—R-2-83-545) Higher QCD corrections to 
the Bjorken sum rule. Gorishnij, S.G.; Larin, S.A.; Tkachev, 
F.V.; Chetyrkin, K.G. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1983. 7p. (in 
Russian). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702247. 

QCD perturbative corrections to the Bjorken sum rule for 
the deep inelastic neutrino-proton scattering, calculated via two 
new effective algorithms for evaluating coefficient functions of the 
Wilson operator expansion are presented. The calculated correc- 
tions are turned out to be small in the G scheme and hence it is 
more preferable as comparison of the sum rule with an experiment. 


41866 (JINR—R-2-83-601) Kaon polarizability. Dinejk- 
han, M.; Efimov, G.V.; Okhlopkova, V.A. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1983. 4p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84702248. 

The amplitude for the process yy — KK is calculated in the 
nonlocal quark model. Numerical values for coefficients of electri- 
cal asub(K) and magnetic Bsub(K) kaon polarizabilities are found 
to be asub(Ksup(+-))=2.26x10sup(-3) Fm‘, Bsub(Ksup(+-))=- 
1.08x10sup(-3) Fmsup(3), asub(Ksup(0))=1.98x10sup(-3) Fm’, 
Bsub(Ksup(0))=0.58x10sup(-3) Fm°. 


41867 (JINR—R-2-83-656) Phenomenological approxima- 
tion of the inclusive resonance production cross section in in- 
elastic N-N and 7-N collisions. Amelin, N.S.; Barashenkov, 
V.S.; Slavin, N.V. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Techniques and Automation). 
1983. 10p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84702628. 

Phenomenological expressions for differential single-particle 
cross sections of production of barion (At, A°, A*t*) and meson 
(rho*~, rho®, w) resonances have been obtained in inelastic N-N and 
a-N collisions at high energies on the basis of the scaling invar- 
iance hypothesis and the Regge pole model. These expressions de- 
scribe well the known experimental data in a wide range of kinetic 
variables from about 10 to several thousand GeV. 


41868 (JINR—R-2-83-701) Radiative decays of the PHI-, 
E-, D and A:-mesons. Volkov, M.K. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1983. 4p. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84702811. 

Probabilities of radiative decays of the axial-vector E, D and 
Ai mesons are predicted. At present the probabilities of radiative 
decays of the E and D mesons are being measured in the IHEP. 
The decay widths are calculated in the model with an effective su- 
perconductivity type four-quark interaction. The widths of all main 
decays of the phi-meson and radiative decays of the axial-vector E, 
D and A: mesons are calculated. These results can be used for the 
definition of the mixing angle thetasub(A) of the singlet-octet com- 
ponents of E and D mesons (when comparing them with future ex- 
perimental data). 
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41869 (JINR—R-2-83-708) Affinity condition in two-loop 
approximation in the nonlocal quark model. Efimov, G.V.; 
Ryabtsev, A.D. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1983. 7p. (in Rus- 
sian). NTIS (US Sales Only), PC A02/MF A0Ol1. Order 
Number DE84702812. 

The affinity conditions Z;=0 for bosons is formulated in an 
explicit form on the two-loop level. The condition obtained is ap- 
plied in nonlocal quark model to illustrate two-particle decay am- 
plitudes in a case when quark propagator is a Gaussian exponent. 
Meson decays are considered, flavour group being SU(N) and 
nsub(c)-the number of quark colours. The differences between two 
loop and one loop amplitudes are no more than 25% for most of 
the processes, when the values of parameters are realistic, N=3, 
nsub(c)=3. It is concluded that the application of the two loop ap- 
proximation for describing real processes is possible. Asymptotics N 
— infinity and nsub(c) — infinity are considered as well. In the 
latter case it is found that the two loop diagrams do not contribute 
into asymptotics. 


41870 (JINR—R-2-83-727) Possibility of the existence of 
new radial excitations of the systems formed of light quarks. 
Ivan'shin, Yu.I.; Kuleshov, S.P.; Savrin, V.I.; Skachkov, 
N.B.; Tyapkin, A.A. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1983. 11p. (in 
Russian). NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE84702813. 

The aim of the work is to study the possibility of the exist- 
ence of new radial excitations of 7-meson, considered as a bound 
state of quark and antiquark. To describe the bound state of two 
light quarks the relativistic quasipotential equation is used that is 
solved by WKB method. The quasipotential is chosen to be a sum 
of a Coulomb and a stopping (linear or oscillator) potential. It is 
found with the help of a simultaneous fit of the spectrum of 7~ and 
rho-meson radial excitations that in the case of the existence of 
tho’(1250) resonance the first radial excitaion of 7-meson should be 
in the mass region of Msub(7’) approximately 700 MeV. 


41871 (JINR—R-4-83-494) Pole representation of NN 
scattering P-matrix. Nikolaev, V.A. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1983. 5p. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84702249. 

The two three-quark-nucleon system scattering is considered 
in the non-relativistic approximation. It is shown that the system of 
equations derived by the method of projecting the Shroedinger 
equation to six-quark system states and to states corresponding to 
two nucleons localized on a fixed distance, leads to the pole repre- 
sentation of the left P-matrix. It is shown that the assumption of 
singularity of the interaction of nucleon and quark channels is suffi- 
cient but not necessary for P-matrix poles to appear in the problem 
of nucleon scattering. It is emphasized that in the P-matrix ap- 
proach eigenfunctions of six-quark system in interior region are 
used only as a basis of expansion. A pole approximation of the em- 
pirical P-matrix does not testify to the pole nature of the nucleon- 
nucleon potential as a function of energy. 


41872 (JINR—R-4-83-495) P-matrix approximation of 
nucleon-nucleon scattering S-phase shifts. Nikolaev, V.A. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1983. 6p. (in Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702250. 

Formal grounds are considered for a pole representation of 
the P-matrix of the scattering problem. A general structure of the 
P-matrix is investigated for the single-channel case by a method ac- 
cepted in the R-matrix theory. It is shown that eigenvalues and ei- 
genfunctions of the Hamiltonian of an interior region determine the 
pole representation of the left logarithmic derivative to within an 
additive constant. A relation for residues at poles is obtained. Resi- 
dues corrosponding to poles are determined by derivatives squared 
from eigenfunctions of inner Hamiltonian and are equal to deriva- 
tives from eigenvalues over radius of separation into the interior 
and external regions b. It is emphasized that the use of strictly P- 
matrix approach is not connected with the choice of a certain phys- 
ical P. The choice of P is determined by possibilities of calculating 
the Hamiltonian spectrum in the interior region. 


41873 (JINR—R-11-83-572) Standardization of calcula- 
tion programs for the Faddeev as illustrated by the 
Emel’yanenko, G.A.; Ma- 


elastic scattering. 

chavariani, A.I. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Techniques and Automation). 
1983. 6p. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84702392. 

The problem of standartization of calculation program for 
three-particle integral equations is investigated. A brief desription 
of a Fortran program for the CDC-6500 computer is given, which 
is designed for computation of the amplitude if a elastic pion-deu- 
teron scattering within the separable model of pair interactions *S,- 
3D, partial waves for nucleon-nucleon interactions and Si:-, Ss:, 
Pss-waves in pion-nucleon interactions are taken into account. The 
program may be employed for the design of a standard program 
package for calculation of three-particle integral equations. 


41874 (KEK—81-23, pp 11-15) Phenomenology of el 
ium. Toyoda, Fumihiko (Kinki Univ., Higashi-Osaka, 
Giga Mar 1982. (In Japanese). NTIS (US Sales Only. 
PC AOS/MF AOl1. Order Number T184780110. (CONF- 
8103183—). 

From Workshop on physics with 12 GeV PS at KEK; Oho, 
Ibaraki, Japan (9 Mar 1981). 

Topics on gluonium are presented. The 1/N expansion in 
QCD was proposed by t’Hooft. Application of the 1/N expansion 
to baryon is not yet satisfactory. The effective Lagrangean ap- 
proach is discussed in connection with the U(1) abnormal term in 
QCD. A simple gluonium model can be considered, in which a 
gluon with finite mass constructs a bound state. A QCD sum rule 
on gluonium is derived. The glue-matter duality is introduced. It 
was found that the coupling of a gluonium (flavor singlet) and a 
hadron is important to understand the break of OZI law and the 
U(1) term. It is also necessary to give a correct method of 1/N ex- 
pansion for baryon. 


41875 (LA—9933-C-Vol.2, pp 531-547) Antiproton - nu- 
cleus interactions. Peng, J.C. Nov 1983. NTIS, PC A23/MF 
A01. Order Number T184004473. (CONF-830798—). 

From 3. LAMPF II workshop; Los Alamos, NM, USA (18 
Jul 1983). 

The current status of antiproton-nucleus physics is reviewed. 
Catagories considered are: annihilation; total cross section data; an- 
tiproton atom x-ray data; and fission and knock-out reactions. Im- 
portant issues being pursued at LEAR and experiments which 
could be done at LAMPF-II are discussed. Among these are: anti- 
proton-nucleus potentials; scattering; and bound or resonance states. 
Possibilities for experiments using an antideuteron beam from 
LAMPF-II are suggested. 


41876 (LAL—81-34) Lepton pairs versus Drell-Yan 
mechanism. Decamp, D. (Paris-11 Univ., 91 - Orsay 
(France). Lab. de Theses Lineaire). May 1981. 55p. 
(CONF-8105109—7). NTIS (US Sales Only), PC A04/MF 
A01. Order Number DE84780437. 

From International conference on physics in collision: High 
energy ee/ep/pp interactions; Blacksburg, VA, USA (28 May 
1981). 

: In the framework of QCD, various corrections (high order, 
higher twist) have been computed, and explain rather well the dis- 
crepancies between experimental data and the classical Drell-Yan 
model. In that respect, lepton pair production in the continuum 
play an important role in testing QCD predictions. 


41877 (LAPP-TH—64) Total cross section for Z° 

tion in electron proton collisions. Salati, P.; Wallet, J.C. 
(Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique 
des Particules). Jul 1982. 25p. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84780438. 

We present an exact calculation of the total cross section 
osub(tot) of the Z° production in e~ + p—> e” + Z° + X process- 
es. We find a total cross section osub(tot) approximately 1.0 10-** 
cm? for an energy in the center of mass of 300 GeV and a Z° mass 
of 90 GeV, which is quite a measurable result in some e~ proton 
collider experiments, like HERA or SPS/LEP. 
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41878 (LU-TP—82-14) Fragmentation structure on high-p 
sub (T) events. Bengtsson, H.U.; Maansson, O. (Lund Univ. 
(Sweden). Dept. of Theoretical Physics). Nov 1982. 16p. 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84702099. 

We desrcibe a scheme for handling the different topologies 
that result from a string model for the final state hadron fragmenta- 
tion in high-p sub (T) events. Calculations are presented for all 
order a sub (em) x a sub (s)- and a sub (s) x a sub (s)- processes 
with a view to serve as a back-ground to the Lund Monte Carlo 
for promt photon and high-p sub (T) physics. We also discuss brief- 
ly the characteristics of some string models other than the Lund 
model, the transition of K-factors in high-p sub (T) reactions. 


41879 (LUNFD6/NFTF—1006/1-12(1982)) Studies of 
high energy hadron-hadron reactions. Maansson, O. (Lund 
Univ. (Sweden). Dept. of Theoretical Physics). 1982. 12p. 
NTIS (US Sales Only), PC A02/MF AOi. Order Number 
DE84703065. 

The first part of this thesis concerns the possibility of obtain- 
ing a quantity that reveals more of the primary scattering of par- 
tons, than the single particle spectra for high-p(sub)T reactions. K - 
K is shown to be such a quantity for 90degree scattering. A 
p(sub)T-dependence of P(sub)t(sup)-5.4 is data from FNAL and 
ISR. A model for low-p(sub)T baryon production is presented. This 
one-dimensional string model gives longitudinal single particle spec- 
tra in good agreement with exp. data. A model for polarization of 
inclusively produced hyperons is presented. A baryon is pictured as 
a Y-shaped string with quarks at the ends. One of the quarks is 
kicked out in the reaction, leading to a basically one-dim. string 
system. The motion of the string junction is shown to be important 
for the understanding of polarization phenomena. Lowest order 
QCD is studied with respect to color factors in the production am- 
plitude in order to find final string configurations in high-p(sub)T 
events. The basis for a Monte Carlo program for complete high- 
p(sub)T events is discussed. 


41880 (LYCEN—8302, pp C3.1-C3.19) Neutrino masses 
and oscillations. Cavaignac, J.F. 1983. (In French). NTIS 
(US Sales Only), PC A21/MF A0Ol. Order Number 
1184751189. (CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

The question of the neutrino mass and the possible correlat- 
ed observation of oscillation between neutrinos with different fla- 
vors are reviewed. From the general frame given by the theories 
and the implications in the field of the cosmology, the more notice- 
able experiments are presented. The mass measurements by studies 
of the beta or internal Bremsstrahlung spectrum shapes are consid- 
ered. A comparison is given between the different neutrino sources 
concerning the parameters of the neutrino oscillations and the main 
results already obtained are mentioned. The objectives of the new 
generation of the reactor neutrino experiments are pointed out, spe- 
cially about the experimental set-up of the Bugey nuclear power 
plant. 


41881 (LYCEN—8302, pp S2.1-S2.11) N-antiN oscilla- 
tion time inside nuclei. Alberico, W.M.; Biottino, A.; Molin- 
ari, A. 1983. NTIS (US Sales Only), PC A21/MF AOl1. 
Order Number T184751189. (CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

In the framework of the SU(5) GUT one can introduce, 
beyond the usual real Higgs fields of the minimal model, other 
(complex) Higgs fields in appropriate representations, thus allowing 
observable n-anti n oscillations provided an intermediate mass scale 
is properly chosen (of the order of 10* ® GeV). 


41882 (LYCEN—8302, pp S14.1-S14.20) Particle decays 
in the rishon model. Elbaz, E.; Uschersohn, J. 1983. (In 
French). NTIS (US Sales Only), PC A21/MF AOl1. Order 
Number T184751189. (CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

Using the Harari-Seiberg hypothesis on the rishons as spin 
1/2 states transforming as the fundamental representations of the 


ERA-9/20 / 5576 


SU(3)sub(H) x SU(3)sub(C) group, an elegant description of the 
leptons and quarks of the first generation is given. A detailed analy- 
sis of particle decays shows that it is possible to connect the exist- 
ence of several generations to their color structures. A possible 
geometric structure for the leptons and quarks of different genera- 
tions is proposed. 


41883 (NBI-HE—83-33) Exact solution of the principal 
chiral model. Abdalla, E.; Abdalla, M.C.B.; Lima-Santos, A. 
(Niels Bohr Inst., Copenhagen (Denmark)). Nov 1983. 6p. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702086. 

The principal chiral model is solved using the conserved 
non-local charge, absence of bound states, and a discrete symmetry 
of the theory. 


41884 (NBI-HE—83-42) Possible subtraction for the Lo- 
rentz non-invariant model. Nielsen, H.B.; Picek, I. (Niels 
Bohr Inst., Copenhagen (Denmark)). Dec 1983. 7p. NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE84702084. 

The authors define a subtraction of infinities appearing in the 
Lorentz non-invariant (LNI) renormalization of the electron kinetic 
term. This makes their previous model of LNI more precise. A 
relic of LNI appearing in the low energy electron propagation is 
calculated, which modifies the Dirac equation as suggested in a 
previous paper. 


41885 (NBI-HE—83-43) Non-local charges for non-linear 
sigma models on Grassmann manifolds. Abdalla, E.; Forger, 
M.; Lima-Santos, A. (Niels Bohr Inst., Copenhagen (Den- 
mark)). Dec 1983. 28p. NTIS (US Sales Only), PC A03/MF 


* A01. Order Number DE84702088. 


The authors discuss the non-local charge for the Grassman- 
nian non-linear sigma models with and without fermion ineractions, 
both in the classical and in the quantized theory. As suspected, con- 
servation of the quantum non-local charge for the pure model is 
spoiled by anomalies, while it is restored when minimally or super- 
symmetrically coupled fermions are added. In the latter case, an 
exact S-matrix is proposed. 


41886 (OU-NPL—31/81) e*e™ production of heavy 
quarks in the string model. Bowler, M.G. (Oxford Univ. 
(UK). Nuclear Physics Lab.). 1981. 18p. Oxford Univ., Nu- 
clear Physics Lab., Keble Road, Oxford. 

The string model of Artru and Mennessier (Nucl. Phys. 
B70,93(1974)) predicts that the fragmentation functions for mesons 
containing heavy quarks are concentrated near fractional momen- 
tum z approx.= to 1, with width approx.= to '/u where yp is the 
mass of the heavy quark. 


41887 (OU-NPL—55/81) Hadron production in lepton- 
nucleon scattering. Renton, P.; Williams, W.S.C. (Oxford 
Univ. (UK). Nuclear Physics Lab.). 1981. 39p. Oxford 
Univ., Nuclear Physics Lab., Keble Road, Oxford. 

This review is concerned with hadron production in deep- 
inelastic lepton-nucleon scattering (lepto-production) 1 + N — I’ 
hadrons. The symbol N stands for neutron (n) or proton (p). The 
available data are almost exclusively restricted to electro produc- 
tion (1 = I’ = electron,e, or 1 = 1’ = charged muon,y*~) and to 
charged current muon-neutrino interactions (1 = vsub(),I' = p, 
or 1 = v-barsub(y),I’ = p*). Where appropriate a comparison will 
be made with the results from electron-positron annihilation: e* + 
e~ — hadrons. The conventional view of the reaction mechanisms 
involved is that they proceed by the exchange of vector-bosons 
which interact with the target nucleon to produce hadrons. Specifi- 
cally charged current neutrino interactions involve the exchange of 
a charged vector-boson (W*,W~) and the charged lepton interac- 
tions a virtual photon (Ysub(v)) exchange. The annihilation process 
occurs through the intermediate state of a single photon which ma- 
terializes into hadrons; there is no target. In all cases the exchanged 
or intermediate particle is virtual, being space-like in the lepto-pro- 
duction interactions and time-like for annihilation. 





41888 (RL—83-090) Gluonic excitations in hadronic spec- 
troscopy. Close, F.E. (Rutherford Appleton Lab., Chilton 
(UK)). Sep 1983. 7p. (CONF-830862—17). NTIS (US Sales 
Only), PC A02/MF AO01. Order Number DE84702085. 

From 10. international conference on few-body problems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 

Theoretical expectations are described for new forms of ha- 
dronic matter containing gluons as excitable degrees of freedom. 
Particular attention is paid to hybrid states containing both quarks 
and gluons. Recent work on the spectroscopy of hybrid mesons and 
hybrid baryons is reviewed. Comparisons of bag model, lattice 
QCD and QCD sum rule predictions are made and some confronta- 
tion with data attempted. 


41889 (RL—83-095) Un large-Psub(T) hadronic 
reactions. Combridge, B.L.; Maxwell, C.J. (Rutherford Ap- 
pleton Lab., Chilton (UK)). Jul 1983. 25p. NTIS (US Sales 
Only), PC A02/MF A011. Order Number DE84701988. 

Several new approaches are described for investigating 
large-Psub(T) inclusive hadronic reactions, including a general sta- 
tistical procedure for jet studies. The sensitivity of various experi- 
mental quantities to the details of the underlying dynamics is exam- 
ined within the framework of lowest-order quark/gluon scatterings. 
The main topics are: (i) the use of jet measures to estimate the 
number of, and relative rates and cross sections for, different jet- 
types (eg quarks and gluons); (ii) general features and tests of the 
lowest-order QCD quark/gluon picture; (iii) differences in large- 
Psub(T) yields between proton and antiproton beams. Except for 
the last of these the paper deals only with hadronic jets, and their 
production, and not with the production of single particles at large 
psub(T). Perhaps the most surprising single result is that, when dif- 
ferent jet-types are not differentiated, the sum of the lowest-order 
QCD quark/gluon scatterings closely approximates a single effec- 
tive subprocess. 


41890 (UM-P—82/93) Multiquark colour-hyperfine spec- 
tra in the bag model: a survey using the P-matrix formalism. 
Bickerstaff, R.P. (Melbourne Univ., Parkville (Australia). 
School of Physics). Dec 1982. 68p. NTIS (US Sales Only), 
PC A04/MF AO1. Order Number DE84701987. 

The masses of S-wave q?(anti q)?, q*(anti q) and q® multi- 
quark states have been calculated in the M.I.T. bag model after 
taking proper account of flavour symmetry violations in the single- 
gluon-exchange magnetic contribution. Mixing induced by the fla- 
vour dependence of the colour-magnetic interaction strengths raises 
some degeneracies and inverts a few levels but does not otherwise 
greatly affect the masses. However, the mixing does in a few cases 
result in very substantial changes in the eigenfunctions. These ef- 
fects are surveyed and the masses and dissociation couplings for the 
most important states are examined using the P-matrix formalism. 


41891 (UWThPh—83-24) Nonperturbative treatment of 
radiative decays and the 7 ae kinetic energy in heavy 
quarkonia. Falkenstein, P.; D.; Schoeberl, F. 
(Vienna Univ. (Austria)). 1983. oor R NTIS ‘(US Sales Only), 
PC A02/MF A0O1. Order Number DE84702089. 

Using a regularized potential we solve the Schroedinger 
equation including all spin dependent interactions nonperturbatively 
and calculate the radiative decays of heavy quarkonia. The influ- 
ence of S-D mixing due to the tensor term is discussed. Applying 
the variational approach we investigate the influence of the relativ- 
istic kinetic energy on the bound state masses. 


41892 (UWThPh—83-27) Nonperturbative treatment of 
heavy quarkonia. Schoeberl, F. (Vienna Univ. (Austria)). 
1983. 6p. NTIS (US Sales Only), PC A02/MF A01. Order 
Number DE84702090. 

Using a regularized potential the Schroedinger equation is 
solved nonperturbatively including all spin-dependent interactions. 
The spectrum, the radiative decays, the influence of S-D mixing 
due to the tensorterm and the relativistic kinetic energy of heavy 
quarkonia are discussed. 
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41893 (UWThPh—84-03) Generalized permutation sym- 
metry and the flavour in SU(2)subLxU(1). Ecker, G. 
(Vienna Univ. (Austria)). 1984. 17p. NTIS i Sales Only), 
PC A02/MF A0O1. Order Number DE8470207 

A generalized permutation group is aaa as a possible 
horizontal symmetry for SU(2)subL x U(1) gauge theories. It leads 
to the unique two generation quark mass matrices with a correct 
prediction for the Cabibbo angle. For three generations the model 
exhibits spontaneous CP violation, correlates the Kobyashi- 
Maskawa mixing parameters s; and ss and predicts an upper bouond 
for the running top quark mass of approximately 45 GeV. The hier- 
archy of generations is due to a hierarchy of vacuum expectation 
values rather than of Yukawa coupling constants. 


41894 Elastic 77i Compton scattering. Zielinski, M.; Berg, 
D.; Chandlee, C.; Cihangir, S.; Ferbel, T.,; Huston, a 

Jensen, a Kowalewski, R.V.; ; Lobkowicz, Fs ’ McLaughlin, 
M. (University of Rochester, Rochester, New York 14627). 
Physical Review [Section] D: Particles and Fields; 29: No. 11, 
2633-2635(1 Jun 1984). Contract AC02-76ER 13065. 

Based on a theoretical comparison of 7* elastic Compton 
scattering with data on production of 2* y systems in m* Z—>2* yZ 
reactions, we present additional evidence for the veracity of the 
Primakoff formalism at the < or ~10% level of uncertainty. 


41895 Isospin a good quantum number for > hypernuclei. 
Dover, C.B.; Gal, A.; Millener, DJ. (Univ. of Paris, 
France). Physics Letters, [Section] B; 138: No. 5/6, 337- 
340(26 Apr 1984). 

The isospin mixing angle theta for p-shall = states in 
sub()"*C has been extracted from recent data on the “C(K-, 
asup(+-)) reactions. We find theta approx.# 6° consistent with 

theoretical estimates of the symmetry potential for the =, indicating 
that isospin mixing is rather weak in sub()"*C. 


41896 Why the hadronic multiplicity distributions in 
e*e” annihilations are so narrow. Carruthers, P.; Shih, C.C. 
(Los Alamos Scientific Lab., NM). Physics Letters, [Section] 
B; 137: No. 5/6, 425-430(5 Apr 1984). 

In the cell theory of hadron production, the final state is par- 
titioned into a set of k cells which emit independently. We use the 
generalization of our previous formulation for nondiffractive 
hadron collision multiplicities, which allows the stochastic emission 
process of each cell to have a coherent component. The e* e~ anni- 
hilation process is compared to the statistics of photoelectron 
counting of light from a laser to whose coherent component a small 
amount of noise is added. This noise, though small, suppresses the 
peak and widens the tails of the KNO plot. KNO scaling in this 
reaction is then a consequence of a slowly increasing noise/signal 
amplitude ratio m (which we find consistent with zero at 15-20 
GeV and 0.1-0.2 at 34 GeV). Possible connections with the marko- 
vian QCD evolution equations are indicated. 


41897 Production of single W bosons in e*e™ collisions. 
Cheyette, O. (California Univ., Berkeley). Physics Letters, 
[Section] B; 137: No. 5/6, 431-433(5 Apr 1984). 

The cross section for single W production in e*e™ collisions 
below the two W threshold is computed with an arbitrary W mag- 
netic moment. 
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REFER ALSO TO CITATION(S) 41798, 41799, 41802, 41803, 41828, 41863, 
41925, 41993, 41994, 42262, 42320, 42325, 42335 


41898 (iC—83/75) Instanton induced compactification 
and fermion chirality. Randjbar-Daemi, S.; Salam, A.; 
Strathdee, J. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jul 1983. 9p. NTIS (US Sales Only), PC 
A02/MF A01. Order Number DE84702192. 

The question of fermion chirality in Kaluza-Klein theories 
with coupling to Yang-Mills fields is discussed. The argument is il- 
lustrated in eight dimensions where an SU(2) Yang-Mills field as- 
sumes the 1-instanton form on the internal space. This serves not 
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only to trigger spontaneous compactification of the internal space 
but will ensure the emergence of nsub(L)-nsub(R)=2/3t(t+ 1) 
(2t+1) zero modes in an irreducible 8-spinor belonging to the 
(2t+ 1)-dimensional representation of SU(2). 


41899 (iC—83/87) Large-N dynamics of gauge symmetry 
breaking. Karchev, N.I. (International Centre for Theoreti- 
cal Physics, Trieste (Italy)). Jul 1983. 12p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84702265. 

We consider a Gsub(W)xUsub(TC)(N) gauge theory. A 
method of colour singlet bilocal collective coordinates is proposed 
to show, large-N colour dynamics is responsible for the Gsub(W) 
gauge symmetry breaking if the large-N Schwinger-Dyson equation 
admits anomalous solutions. The dynamically generated mass 
matrix is computed through these solutions. The technicolour 
model is discussed. 


41900 (IC—83/95) Quasi Nambu-Goldstone fermions in a 
supersymmetric SO(11) model. Santhanam, T.S.; Sharp, R.T. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Jul 1983. 6p. NTIS (US Sales Only), PC A02/MF 
A011. Order Number DE84702195. 

We show that when supersymmetric SO(11) is spontaneously 
broken to SUsup(c)(3)xUsup(e.m.)(1)xUsup(g.)(1), the representa- 
tions that occur in the coset space account for exactly the three 
known generations. 


41901 (IC—83/102) Low energy supersymmetric models 
for several generations and proton decay. Deo, B.B.; Sarkar, 
U. (International Centre for Theoretical Physics, Trieste 
(Italy)). Aug 1983. 10p. NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84702258. 

It is found that by invoking additional horizontal gauge sym- 
metries required to explain the generational structure the low 
energy standard supersymmetric unified theories avoid the renor- 
malizable unsuppressed baryon number violating interactions in a 
natural way. Theories considered here are anomaly-free by con- 
struction. 


41902 (IC—83/105) Role of 75sub(H) in fermion mass hi- 
erarchy. Kim, J.E.; Ozer, M. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Aug 1983. llp. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702259. 

It is pointed out that the second generation fermions can 
have a natural mass relation msub(u)=3msub(s) at Msub(GUT) if 
SU(5) symmetry breaking occurs through 75sub(H) and Ssub(H). It 
is the first order supergravity effect and small Yukawa coupling is 
not necessary. 


41903 (IC—83/139) Supersymmetry breaking by instan- 
ton effects. Bohr, H.; Katznelson, E.; Narain, K.S. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Aug 
1983. 35p. NTIS (US Sales Only), PC A03/MF AOl1. Order 
Number DE84702193. 

Instanton effects on supersymmetry breaking in the O(3)- 
non-linear o-model are investigated in detail in the semi-classical 
approximation. The conclusion is that instantons cannot break the 
supersymmetry neither spontaneously nor explicitly for any O(3)-in- 
variant operator under consideration. Examples are however given 
of operators that belong to an infinite dimensional representation of 
O(3) and break the supersymmetric Ward identities explicitly via in- 
stanton effects, and such examples are connected to fermionic zero 
mode condensates. 


41904 (INIS-BR—123) Bifurcation set associated to the 
copy phenomenon in the space of gauge fields. Doria, F.A. de 
M.A. (Rio de Janeiro Univ. (Brazil). Inst. de Fisica). 1984. 
21p. NTIS (US Sales Only), PC A02/MF A0Ol. Order 
Number DE84780518. 

It is shown that gauge field copies are associated to a strati- 
fied bifurcation set in gauge field space. Such a set is noticed to be 
locus of other bifurcation phenomena in gauge field theory besides 
the copy phenomenon. 


ERA-9/20 / 5578 


41905 (INIS-mf—9019) Corrections to the rho-parameter 
due to a heavy Higgs particle. Bij, J.J. van der. (Rijksuniver- 
siteit Utrecht (Netherlands)). 6 Jul 1983. 5lp. NTIS (US 
Sales Only), A04/MF AOl. Order Number 
DE84780494. 

Dutch summary included. 

The main part of this thesis is concerned with the calculation 
of the two-loop contribution to the rho-parameter, i.e. the ratio of 
charged and neutral vector boson masses, due to a heavy Higgs 
particle. It involves the calculation of a large number of Feynman 
diagrams. The result is that a contribution growing like m? exists 
(m = Higgs mass), but it does not correspond to the poles at n=3 
in the non-linear model. First the model is introduced, the precise 
definition of rho is given and the formal connection with the non- 
linear model is derived. Then the one-loop infinities are calculated. 
It is shown that no m? corrections are observable in one loop and 
the log m? correction to rho is calculated. Finally the two-loop cor- 
rection to rho is calculated. 


41906 (INS—457) Spontaneous breakdown of supersym- 
metry due to gauge interactions. Inami, T.; Lim, C.S.; Sakai, 
N. (Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study). 
Oct 1982. 14p. NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84701956. 


We present a new type of spontaneous supersymmetry 
breakdown at the tree level arising from gauge interactions irre- 
spectively of specific forms of superpotential. Explicit models are 
considered for groups SU(N) x U(1) and G x U(1) x U (1)’. 


41907 (INS—459) Dynamical stability of the BRS super- 
symmetry and the Gribov problem. Fujikawa, Kazuo. (Tokyo 
Univ., Tanashi (Japan). Inst. for Nuclear Study). Nov 1982. 
3lp. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE84701957. 

The stability of the Becchi-Rouet-Stora supersymmetry is 
studied on the basis of a simple non-gauge model invariant under 
the BRS supersymmetry. The Nambu-Goldstone theorem is stated 
and the spontaneous breakdown of the BRS supersymmetry is illus- 
trated by the above non-gauge model. This indicates that the dy- 
namical stability of the BRS supersymmetry in non-Abelian gauge 
theories should also be carefully examined, if one takes the Fad- 
deev-Popov Lagrangian as a basis of the formal canonical treat- 
ment. We show that a better understanding of the Gribov problem 
is required to establish the stability of the BRS supersymmetry in 
non-Abelian gauge theories to the non-perturbative accuracy. 


41908 (ITEF—64(1983)) Low-energy theorems, operator 
expansion in sigma models and quantum chromodynamics. 
Vajnshtejn, A.I.; Zakharov, V.I1; Novikov, V.A.; Shifman, 
M.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1983. 55p. (In Russian). NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE84702171. 

In the framework of two-dimensional delta-model with O(N) 
and SU(N) symmetries the status of operator decomposition, low- 
energy theorems and sum rules, is discussed. The main attention is 
paid to the study of non-perturbative effects and to the drawing of 
analogy between delta-models and quantum chromodynamics. 


41909 (ITEF—102(1983)) Generalized coherent states for 
boson and fermion systems. Perelomov, A.M. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1983. 22p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE84702730. 

Properties of a system of generalized coherent states for 
boson and fermion systems are reviewed. Coherent states for a 
Sp(2NR) substantial simplex group and its maximum compact sub- 
group are considered. Canonical transformations of operators are 
performed. Some properties of a SO(2NR) substantial orthogonal 
matric group are noted. 





41910 ((TEP—180(1983)) 1/N expansion in SUSY 
CPsup(N-1) model. Krivoshchekov, V.K.; Medvedev, P.B. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
ii SSSR, Moscow. Inst. Teoreticheskoj i 
imental’noj Fiziki). 1983. 42p. NTIS (US Sales 

Only), PC A03/MF A0O1. Order Number DE847027372. 

The 1/N expansion for supersymmetric two-dimensional 
CPsup(N-1) model has been constructed in the superfield formal- 
ism. The subtraction procedure and the way to choose manifestly 
supersymmetric gauge is formulated to define UV and IR regular 
Green functions for any given order in 1/N. 


41911 (ITEP—188(1983)) Instantons and exact Gell- 
Mann-Low function of supersymmetric 0(3) sigma model. No- 
vikov, V.A.; Shifman, M.A.; Vajnshtejn, A.L; Zakharov, 
V.L. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1983. 12p. NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE84702734. 

The supersymmetric 0(3) sigma model is discussed. Using in- 
stanton calculus the exact Gell-Mann-Low function is found. Vari- 
ous aspects of the method proposed earlier in the context of super- 
symmetric gluodynamics are illustrated. 


41912 (JINR—D-2,4-83-179, pp 223-313) Spontaneous 
symmetry breaking and critical Shumovskij, 
A.S.; Yukalov, V.I. 1983. (In Russian). NTIS (US Sales 
Only), PC A22/MF AOl. Order Number DE84780537. 
(CONF-8211156—). 

From 15. international school on high energy physics for 
young scientists; Dubna, USSR (23 Nov 1982). 

The aim of the lecture is to acquaint specialists working in 
the field of high energy physics, with the main notions of modern 
theory of phase transitions and critical phenomena. The ideas and 
methods of phase transition theory are used when considering 
models on space-time lattice. Models of spontaneous symmetry 
breaking in statistical mechanics and quantum field theory are de- 
scribed. It is shown that homophase critical phenomena are well 
described by renormed group metthods based on hypotheses of uni- 
versality and homogeneity. Microscopic description of heterophase 
fluctuations based on the use of the Bogolyubov quasiaverage con- 
ception, permits to establish the role of competition of ordering and 
disordering interactions in creation of mixed phase state and in the 
determination of transition type. 


41913 (JINR—D-2,4-83-179, pp 5-142) Grand unification 
theory and technicolor. Rubakov, V.A.; ys M.E. 
(AN SSSR, Moscow. Inst. Yadernykh Issledovanij). 1983. 
(In Russian). NTIS (US Sales Only), PC A22/MF AOl1. 
Order Number T1I84780537. (CONF-8211156—). 

From 15. international school on high energy physics for 
young scientists; Dubna, USSR (23 Nov 1982). 

The lecture course can be considered as introduction to the 
problems concerning grand unification models. The course is in- 
complete. Such problems as CP-violations in strong interactions 
and the problem of gravitational interaction inclusion in the scheme 
of grand unification theory are not touched upon. Models of early 
unification, in which strong, weak and electromagnetic interactions 
are compared according to the strength” at energies of about 105- 
10° GeV, are not discussed. Models with horizontal symmetry, con- 
sidering different generations of quarks and leptons from one view- 
point, are not analyzed. Cosmological applications of supersymme- 
tric unified theories are not considered. Certain problems of stand- 
ard elementary particle theory, philosophy of the great unification, 
general properties of the grand unification models and the main 
principles of the construction of models: the SU(5) model, models 
on the SO(10) groups, have been considered. The problem of super- 
symmetric unification hierarchies, supersymmetric generalization of 
the minimum SU(5) model, supersymmetry violation and the prob- 
lem of hierarchies, phenomenology of the grand unification models, 
cosmological application and technicolour, are discussed. 
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41914 (JINR—E-2-83-26) Bethe-Salpeter equation for 

two-quark system in the Fock gauge. Kapshay, V.N.; Skach- 
kov, N.B.; Solovtsov, IL. (Joint Inst. for Nuclear Research, 
Dubna (USS IR). Lab. of Theoretical Physics). 1983. 14p. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702740. 

Submitted to the journal Theor. Math. Phys. 

The gauge condition of Fock (x - xo)sup(u)Asub(u)(x)= = 
is used to derive the Bethe-Salpeter equation for a gauge-invariant 
wave function of the two-particle system. The Green function of 
the vector field is found in the Fock gauge. 


41915 (JINR—R-2-83-310) Current and _ constituent 
quark masses in a four-quark interaction model. Volkov, 
M.K.; Kreopalov, D.V. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1983. 11p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702810. 

Submitted to the journal Sov. J. Nucl. Phys. 

On the basis of the effective four-quark interaction a phe- 
nomenological Lagrangian is obtained for the interaction of scalar 
and pseudoscalar meson nonents. The Lagrangian is a generalized 
sigma-model. The Lagrangians include the mass terms breaking 
chiral invariance. All the quark masses are different (msub(u) not 
equal to msub(d) not equal to msub(s)). It is shown that due to the 
spontaneous breaking of chiral symmetry the current-quark masses 
in the effective quark Lagrangian are changed by the constituent- 
quark masses in the phenomenological meson Lagrangian. Masses 
of current and constituent quarks are estimated. Decays eta — 3a 
and n’ —> 37 are considered. 


41916 (JINR—R-2-83-420) Violation of isospin invar- 
iance. Efimov, G.V.; Ivanov, M.A.; Muradov, R.Kh.; Solo- 
monovich, M.M. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1983. 16p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84702083. 

Submitted to the journal Sov. J. Nucl. Phys. 

The question about the nature of isospin invariance violation 
is considered in the framework of virton-quark model. Two ways 
of isospin invariance violation are discussed: at the expense of elec- 
tron-magnetic interaction and owing to strong u-d quark parameter 
difference. The m*-a deg mass difference, widths of eta—3z, 
@—27 decays and transition values of eta-a, =-A are calculated. It 
is shown that the contribution from electromagnetic interaction is 
less than from the strong one. The values of physical characteristics 
are in goood agreement with the experimental data. 


41917 (RRK—82-11) Algebraic structure of self-dual 


gauge fields and sigma models. Bais, F.A.; Sasaki, R. (Hiro- 
shima Univ., Takehara (Japan). Research Inst. for Theoreti- 
cal Physics). Sep 1982. 77p. NTIS (US Sales Only), PC 
A05/MF A0O1. Order Number DE84701953. 

An extensive and detailed analysis of self-dual Gauge Fields, 
in particular with axial symmetry, is presented, culminating in a 
purely algebraic procedure to generate solutions. The method 
which is particularly suited for the construction of multimonopole 
solutions for a theory with arbitrary G, is also applicable to a wide 
class of nonlinear sigma models. The relevant symmetries as well as 
the associated linear problems which underly the exact solubility of 
the problem, are constructed and discussed in detail. 


41918 (UWThPh—84-04) 2-torus in a magnetic field. 
Gruemm, H.R. (Vienna Univ. (Austria)). 1984. 18p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702058. 

2-dimensional quantum motion in electric and magnetic fields 
is studied on a torus (= periodic boundary conditions) using a for- 
malism developed in an earlier paper. This yields - among other 
facts - an interesting example of spontaneous symmetry breaking in 
ordinary quantum mechanics. 
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41919 Gauge-boson masses and mixings in left-right— 
symmetric models. Masso, E. (Stanford Linear Accelerator 
Center, Stanford University, Stanford, California 94305). 
Physical Review Letters; 52: No. 22, 1956-1959(28 May 1984). 

This paper reports a study of SU(2)/sub L/xSU(2)/sub r/ 
xU(1)/sub B/-L gauge models with a completely general Higgs 
sector. The scalars which are consistent with the known low- 
energy phenomenology are determined. The results are used to 
obtain useful constraints on the W/sub L/-W/sub R/ mixing angle, 
. In particular, the stringent upper limit £< or =0.002 is derived. 
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REFER ALSO TO CITATION(S) 41798, 41800, 41810, 41817, 41825, 41858, 
41859, 41898, 41917, 42277, 42310, 42332 


41920 (CONF-8404119—) Gauge oe, on a lattice, 
1984: proceedings. Zachos, C.; Celmaster, W.; Kovacs, E.; 
Sivers, D. (eds.). (Argonne National Lab., IL (USA)). Jun 
1984. Contract W-31-109-ENG-38. 342p. NTIS, PC A15/ 
MF AOI; 1; GPO Dep. Order Number DE84014856. 

From Workshop on gauge theory on a lattice; Argonne, IL, 
USA (5 Apr 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

In the past few years there have been rapid advances in un- 
derstanding quantum field theory by making discrete approxima- 
tions of the path integral functional. This approach offers a system- 
atic alternative to perturbation theory and opens up the possibility 
of first-principles calculation of new classes of observables. Com- 
puter simulations based on lattice regularization have already pro- 
vided intriguing insights into the long-distance behavior of quantum 
chromodynamics. The objective of the workshop was to bring to- 
gether researchers using lattice techniques for a discussion of cur- 
rent projects and problems. These proceedings aim to communicate 


the results to a broader segment of the research community. Sepa- 
rate entries were made in the data base for 26 of the 31 papers pre- 
sented. Five papers were previously included in the data base. 
(WHK) 


41921 (DAMTP—81-18) Trace anomalies and QED in 
curved space. Hathrell, S.J. (Cambridge Univ. (UK). Dept. 
of Applied Mathematics and Theoretical Physics). Apr 
1981. 24p. British Library Lending Division, Boston Spa, 
Wetherby LS23 7BQ. Order Number T1I84701949. 

It is shown, for massless QED in a weakly curved back- 
ground, how to obtain full information about the trace anomaly in 
perturbation theory, including the “topological” term in the gravi- 
tational part of the anomaly. The arguments used follow as straight- 
forward adaptations of those presented for lambdaPHI‘ theory, and 
rely on a renormalisation-group analysis combined with strong con- 
nections between renormalisability of the curved space theory, fi- 
niteness of the energy-momentum tensor, and the use of Normal 
Products. The first non-zero a-dependent terms appear at O(a?) for 
the topological part, and at O(a*) for the non-conformal R? part of 
the anomaly. Both values can be deduced via the renormalisation- 
group arguments from simple flat space Feynman diagrams. A 
direct 3-loop calculation confirms the vanishing of the O(a?) term 
in the R? anomaly. The analysis follows the scalar theory closely, 
while being simpler in many places. 


41922 (DAMTP—81-20) Equivalence between two-dimen- 
sional SU(m) QCD and Schwinger model-an analysis of strong 
coupling phase-. Bhattacharya, G. (Cambridge Univ. (UK). 
Dept. of Applied Mathematics and Theoretical Physics). 
1981. 16p. British Library Lending Division, Boston Spa, 
Wetherby LS23 7BQ. Order Number T184701950. 
(U(1))sup(m) Schwinger model is shown to have a hidden 
global SU(n) invariance where the fermion fields are coupled to n?- 
1 vector fields forming the adjoint multiplet. Of these vector fields 
only n-1 are the gauge fields while the others are dependent de- 
grees of freedom. This model which is called SU(n) torus QCD is 
shown, in the Coulomb gauge, to be equivalent to the full SU(n) 
QCD: in a fixed gauge where Asub(1,aa) = O and Asub(1,ab) = 
for a not= b. All the gauge-invariant consequences of the two 
models are, therefore, the same. The quarks are topologically con- 
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fined for any finite n. However in the strong coupling phase the 
quarks are liberated in the limit n — infinity. 


41923 (IC—80/62) Quantum chromodynamics: A theory 
of the nuclear force. Craigie, N.S. (International Centre for 
Theoretical Physics, Trieste (Italy)). Jun 1980. 92p. NTIS 
(US Sales Only), PC A05/MF AOl. Order Number 
DE84701951. 

A brief outline is given of a possible theory of the nuclear 
force and the strong interactions between elementary particles, 
which is supposed responsible for nuclear matter. The theory is 
known as quantum chromodynamics because of its association with 
a new kind of nuclear charge called colour and its resemblance to 
quantum electrodynamics. Early ideas on the nuclear force and the 
emergence of the quark model and the QCD Lagrangian are de- 
scribed first. Then properties of this theory and the problem of 
quark confinement, the perturbative phase of QCD, and the non- 
perturbative or confinement phase of QCD and the description of 
hadrons and their interactions are discussed. 


41924 (IC—83/24) Transfer matrix for the lattice Thir- 
ring model. Kazuhiro Ishida; Satoru Saito. (International 
Centre for Theoretical Physics, Trieste (Italy)). Mar 1983. 
23p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84702187. 

The transfer matrix T for the two-dimensional lattice Thir- 
ring model is derived and its symmetry properties and the Yang- 
Baxter relation are studied. Sum rules for the eigenvalues of T are 
obtained. 


41925 (IC—83/63) Dynamical resolution of the U(1) 
problem in QCD. Scadron, M.D. (International Centre for 
Theoretical Physics, Trieste (Italy)). Jun 1983. 20p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702191. 

The nonperturbative and perturbative aspects of the U(1) 
problem are discussed and linked to the dynamical breakdown of 
chiral symmetry in QCD. Then a U(1) gap equation is obtained and 
is approximately saturated with two-gluon intermediate states cor- 
responding to the U(1) anomaly and consistent with eta-eta’ mixing. 


41926 (iC—83/78) Supersymmetric §flavon-chromon 
models, Pati, J.C.; Salam, A. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Jul 1983. 9p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702264. 

Using the supersymmetry and R-breaking mechanism in- 
duced by N=1 supergravity, we develop the minimal flavon-chro- 
mon preonic model where spin 1/2 and spin 0 components of four 
preonic chiral multiplets correspond to flavons and chromons, from 
which quarks and leptons are made as composites. The emergence 
of the concepts of flavour and colour, in this minimal model, is syn- 
onymous with R and supersymmetry breaking. This breaking also 
gives a heavy mass to the gaugino, which is necessary for the im- 
plementation of the model. 


41927 (IC—83/81) Superspace formulation of new nonlin- 
ear sigma models. Gates, S.J. Jr. (International Centre for 
Theoretical Physics, Trieste (Italy)). Jul 1983. 30p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE84701952. 

The superspace formulation of two classes of supersymme- 
tric nonlinear o-models are presented. Two alternative N=1 super- 
space formulations are given for the d=2 supersymmetric nonlinear 
o-models with Killing vector potentials: (a) formulation uses an 
active central charge and, (b) formulation uses a spurion superfield 
without inducing a classical breakdown of supersymmetry. The 
N=2 vector multiplet is used to construct a new class of d=4 non- 
linear o-models which when reduced to d=2 possess N=4 super- 
symmetry. Implications of these two classes of nonlinear o-models 
for N> =4 superfield supergravity are discussed. 





41928 (IC—83/88) Constant configurations and the eval- 
uation of the Witten index. Girardello, L.; Imbimbo, C.; 
Mukhi, S. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jul 1983. 11p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84702071. 

We observe that the functional integral expression for the 
Witten Index in arbitrary scalar supersymmetric theories can be re- 
duced to the integral over constant configurations. We apply this 
method to various theories including supersymmetric non-linear 
sigma models. 


41929 (IC—83/92) Relativistic few quark dynamics for 
hadrons. Mitra, A.N. (International Centre for Theoretical 
Physics, Trieste (Italy)). Jul 1983. 24p. (CONF-8306131—4). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84702266. 

From Asia Pacific Physics conference; Singapore, Singapore 
(12 Jun 1983). 

A microscopic confinement approach is presented to a few 
quark systems through an effective (harmonic) kernel inserted at 
the level of q-q-bar and q-q pairs, using the vehicle of the Bethe- 
Salpeter equation for each such system. The formalism, which is re- 
alistic for light quark systems (which require an intrinsically relativ- 
istic treatment), has been developed in a simple enough form so as 
to be applicable in practice to a large class of phenomena amenable 
to experimental test. The comparison over a wide range of ha- 
dronic properties (from mass spectra to current matrix elements), 
all within a single integrated framework, would seem to strongly 
support the ansatz of universality of the reduced spring constant 
(w-tilde) which plays a role analogous to the bag radius, but at a far 
more microscopic level. 


41930 (IC—83/97) Geometrical aspects of Kaluza-Klein 
theory. Maia, M.D. (International Centre for Theoretical 
Physics, Trieste (Italy)). Aug 1983. 23p. NTIS (US Sales 
Only), PC A02/MF AO01. Order Number DE84702059. 

The standard approaches to Kaluza-Klein theory assume the 
existence of a high dimensional space, from which the four-dimen- 
sional space-time would be recovered by a dimensional reduction 
procedure. In the present note the four-dimensional space-time is 
regarded as a hypersurface locally embedded in the ever-present 
(4+n)-dimensional space. In the simplest case where the high di- 
mensional space is taken to be flat, the Kaluza-Klein metric is de- 
rived from the embedding assumption. However, this metric is in- 
vertible only if the range of the extra n coordinates is limited to an 
n - dimensional sphere with radius proportional to the local curva- 
ture radius of the space-time. Almost independently of this compac- 
tification the dimensional reduction, here described in terms of 
“complete confinement”, is achieved by a symmetry breaking lead- 
ing to P4x G and which is triggered by the limit of vanishing gravi- 
tation. The dynamics for an observer confined to the four-dimen- 
sional space-time is described by the embedding integrability condi- 
tions. On the other hand for a non-confined observer a unifying 
picture close to the Kaluza-Klein objectives is obtained. Finally a 
brief analysis of fermions and fermion masses is also included. 


41931 (iC—83/116) New solutions of Euclidean SU(2) 
gauge theory. Khan, I. (International Centre for Theoretical 
Physics, Trieste (Italy)). Aug 1983. 15p. NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE84702184. 

New solutions of the Euclidean SU(2) gauge theory having 
finite field strength everywhere are presented. The solutions are 
self dual or antidual and constitute a two-parameter family which 
includes the instantons. 


41932 (IC—83/125) Density of states of random systems. 
Elzain, M.E. (International Centre for Theoretical Physics, 
Trieste (Italy)). Aug 1983. 8p. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84702061. 

Functional integration on Hilbert space is used to study the 
density of energy levels of a random system. In the approximation 
employed the problem becomes equivalent to a Euclidean phi* 
scalar field theory. 
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41933 (IC—83/132) Lattice fermions and tomography. 
Mitra, P. (International Centre for Theoretical Physics, = 
este (Italy)). Aug 1983. llp. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84702186. 

The tomographic transform is combined with Susskind-like 
methods to yield a new formulation with no species doubling and 
the usual discrete chiral symmetry. 


41934 (IFIN-FT—214-1982) Local gauge invariant La- 
grangeans in classical field theories. Grigore, D.R. (Institutul 
Central de Fizica, Bucharest (Romania)). Jul 1982. 35p. 
NTIS (US Sales Only), PC A03/MF A01. Order Number 
DE84702752. 

We investigate the most general local gauge invariant La- 
grangean in the framework of classical field theory. We rederive 
esentially Utiyama’s result with a slight generalization. Our proof 
makes clear the importance of the so called current conditions, i.e. 
the requirement that the Noether currents are different from zero. 
This condition is of importance both in the general motivation for 
the introduction of the Yang-Mills fields and for the actual proof. 
Some comments are made about the basic mathematical structure of 
the problem - the gauge group. 


41935 (IFIN-FT—235-1984) Path integral for motions on 
compact spaces. Patrascioiu, A.; Visinescu, M. (Institutul 
Central de Fizica, Bucharest (Romania)). Jan 1984. ilp. 
NTIS (US Sales Only), PC A02/MF A01. Order Number 
DE84702756. 

The Feynman-Kac representation of the propagator associat- 
ed with motion on compact spaces is derived. The semi-classical 
approximation is used to evaluate the path integral. Certain techni- 
cal aspects of these problems are reviewed from a critical point of 
view. 


(IFVE-ONF—83-110) Mirror fermions in the 

problem of p-parity violation in weak interaction. Liparte- 

liani, A.G.; Monich, V.A.; Volkov, G.G.; Nikitin, Yu.P. 

(Goswdarsivenny Komitet po Ispol’zovaniyu Atomnoj Eh- 

ergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 

1983. 33p. NTIS (US Sales Only), PC A03/MF A01. Order 
Number 584702581. 

Submitted to the journal Sov. J. Nucl. Phys. 

An “explicit” SU(2)sub(L)xSU(2)sub(R)xU ( (1)-gauge symme- 
try would be the minimal and rather natural LR-symmetrical gener- 
alization of the standard GW-S model within one generation. This 
theory satisfactorily describes a considerable set of modern data, as- 
suming that right gauge bosons are heavier than the corresponding 
left ones: m(Wsub(R)sup(+-), Zsub(R))> or approximately 
3m(Wsub(L)sup(+-), Zsub(L)). But in the considered minimal ex- 
tension of the standard model one comes across difficulties as for 
the realization of the concrete mechanism of the horizontal symme- 
try breaking in electroweak interactions, with repect to generations, 
which first of all, manifest themselves in the connection between 
mixing angles and quark (leptonic) masses, on the one hand, and in 
the diagonality principle for neutral currents (the natural GIM 
mechanism), on the other hand. The ways to overcome these diffi- 
culties are: 1) to consider a new universal “horizontal” gauge inter- 
action; 2) to introduce “mirror” fermions and new gauge vector 
bosons (a “heavy” photon) into the theory. 


41937 (IFVE-OTF—82-128) Infrared region of QCD, 
quark masses and chromomagnetic moments. Arbuzov, B.A.; 
Baykov, V.A.; Boos, E.E.; Kurennoy, S.S. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 

ukhov. Inst. Fiziki Vysokikh Ehnergij). 1982. 20p. 
NTIS (US Sales Only), PC A02/MF A0Ol1. Order Number 
DE84702801. 

An approximate equation for quark-gluon vertex is consid- 
ered in the infrared region of quantum chromodynamics. It is 
shown that in the case of the singular infrared behaviour of the 
gluon propagator the asymptotic solution of the equation under 
some assumptions leads to an eigenvalue problem for masses and 
chromomagnetic moments of the interacting quarks. The obtained 
result qualitatively describes the splitting of quarks in flavour. 





64 PHYSICS. I. 
6454 Field Theory 


41938 (IFVE-OTF—83-5) Infrared asymptotics of fer- 
mion Green function in QCD models. Alekseev, A.I.; Bajkov, 
V.A.; Boos, Eh.Eh. (Gosudarstvennyj Komitet 
Ispol’'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1983. 15p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702721. 

Submitted to the journal Sov. J. Nucl. Phys. 

Using the Schwinger-Dyson equation, infrared asymptotics 
of quark propagator is investigated in the Bloch-Nordsic (BN) ap- 
proximation the essence of which is that y-matrices in fermion sec- 
tion are replaced by U-numbers. Results for BN-model in the axial 
gauge are presented. The model of abelian chromodynamics rela- 
tive to the calculation of fermion Green function is formulated. 
Using the method of functional integration, infrared asymptotics of 
fermion Green function in BN-approximation and spinor cases are 
calculated. The problem of effect of ultraviolet corrections on in- 
frared asymptotics of fermion propagator is considered. 


41939 (FVE-OTF—83-50) LSZ asymptotic condition 
and dynamic equations in quantum field theory. Part 1. 
Bethe-Salpeter equation. Arkhipov, A.A.; Savrin, V.I. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1983. 
llp. NTIS (US Sales Only), PC AQ2/MF A0Ol1. Order 
Number DE84702584. 

Submitted to the journal Theor. Math. Phys. 

Some techniques that may be appropriate for the derivation 
of dynamic equations in quantum field theory are considered. A 
new method of deriving equations based on the use of LSZ asymp- 
totic condition is described. It is proved that with the help of this 
method it becomes possible to obtain equations for wave functions 
both of scattering and bound states. Work is described in several 
papers under the same title. The first paper is devoted to the Bethe- 
Salpeter equation. 


41940 (IFVE-OTF—83-51) LSZ asymptotic condition 
and dynamic equations in quantum field theory. Part 2. Dy- 
namic equations for three-particle system. Arkhipov, A.A.; 
Savrin, V.I. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh 
Ehnergij). 1983. 10p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84702722. 

Submitted to the journal Theor. Math. Phys. 

The essence of investigation is presented in several papers 
with a common title LSZ asymptotic condition and dynamic equa- 
tions in quantum field theory. In the present, second part of this 
series, a number of methods are considered that can be used to 
derive dynamic equations in quantum field theory. Methods are 
based on the use of LSZ asymptotic condition; it is shown that 
using this method it is possible to obtain equations for both wave 
functions of scattering states and bound states. The methods to 


derive dynamic equations for the system of three particles are de- 
scribed. 


41941 (IFVE-OTF—83-52) LSZ asymptotic condition 
and dynamic equations in quantum field theory. Part 3. Ex- 
pressions for amplitudes of physical processes. Arkhipov, 
A.A.;  Savrin, V.I. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1983. 16p. NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE84702723. 

Submitted to the journal Theor. Math. Phys. 

The essence of investigation is presented in several papers 
with a common title. In the given, third part of this series a number 
of methods are considered, that can be used to derive dynamic 
equations in quantum field theory. The asymmetric LSZ condition 
is discussed for both elementary and composite particles. Using the 
asymptotic condition, a strict conclusion of formulae is given for 
amplitudes of physical processes in the system of three particles. 
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41942 (IFVE-OTF—83-61) Possible structure of Higgs 
sector in SU(2)xU(1)xU(1) model of electroweak interactions. 
Leznov, A.N.; Khrushchev, V.V. (Gosudarstvennyj Komi- 
tet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 
Inst. Fiziki Vysokikh Ehnergij). 1983. 8p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84702585. 

Submitted to the journal Sov. J. Nucl. Phys. and Nucl. Phys. 

To define Higgs sector in gauge models the condition of 
symmetry with respect to the global group, which is imposed on 
initial Lagrangian without interaction with gauge fields is proposed. 
For SU(2)xU (1))xU(1) (1)-model with two generations of fermions 
the condition of symmetry of initial Lagrangian with respect to 
U(4)-group leads to the so-called doublet-singlet models. The 
sources of the broken U(4)-symmetry after introducing interactions 
with fermion and Higgs fields are investigated. 


41943 (IFVE-OTF—83-82) Infrared asymptotics of quark 
propagator in light cone gauge. Nekrasov, M.L.; Rochev, 
V.E. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 
1983. 16p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE84702586. 

An infrared behaviour of a quark propagator in light-cone 
axial gauge has been investigated by functional methods for the 
case of four- and two-dimensional chromodynamics. In both these 
cases the propagator proves to be a finite momentum function. The 
problem of the stability of the results with respect to the approxi- 
mations made is considered. 


41944 (IFVE-OTF—83-91) Gauge invariant description 
of massive high spin particles. Zinoviev, Yu.M. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1983. 13p. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702728. 

It is offered to use a constructive approach based on the 
gauge invariant description of massive particles for the formulation 
of consistent interaction theories for massive high spin particles. In 
the paper, gauge invariant Lagrangians for spin 3/2, 2, 5/2 and 3 
free particles are explicitly constructed. 


41945 (IFVE-OTF—83-92) Spontaneous symmetry break- 
ing and gauge invariance in N=1 supergravity. Zinov’ev, 
Yu.M. (Gosudarstvennyj Komitet po Ispol’'zovaniyu Atom- 
noj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Eh- 
nergij). 1983. 10p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84702729. 

A constructive approach based on a gauge-invariant descrip- 
tion of massive particles to construction of the theories with sponta- 
neously broken symmetry is demonstrated for the case N=1 super- 
gravity. The model constructed has axial gauge invariance, also 
spontaneously broken. The cosmological term is absent. 


41946 (INIS-mf—9011) Conformal invariance in super- 
gravity. Bergshoeff, E.A. (Rijksuniversiteit Leiden (Nether- 
lands)). 18 May 1983. 169p. NTIS (US Sales Only), PC 
A08/MF AOl1. Order Number DE84780485. 

partially published elsewhere. 

In this thesis the author explains the role of conformal invar- 
iance in supergravity. He presents the complete structure of ex- 
tended conformal supergravity for N <= 4. The outline of this 
work is as follows. In chapter 2 he briefly summarizes the essential 
properties of supersymmetry and supergravity and indicates the use 
of conformal invariance in supergravity. The idea that the introduc- 
tion of additional symmetry transformations can make clear the 
structure of a field theory is not reserved to supergravity only. By 
means of some simple examples it is shown in chapter 3 how one 
can always introduce additional gauge transformations in a theory 
of massive vector fields. Moreover it is shown how the gauge in- 
variant formulation sometimes explains the quantum mechanical 
properties of the theory. In chapter 4 the author defines the con- 
formal transformations and summarizes their main properties. He 
explains how these conformal transformations can be used to ana- 
lyse the structure of gravity. The supersymmetric extension of these 





results is discussed in chapter 5. Here he describes as an example 
how N=1 supergravity can be reformulated in a conformally-invar- 
iant way. He also shows that beyond N=1 the gauge fields of the 
superconformal symmetries do not constitute an off-shell field rep- 
resentation of extended conformal supergravity. Therefore, in chap- 
ter 6, a systematic method to construct the off-shell formulation of 
all extended conformal supergravity theories with N <= 4 is de- 
veloped. As an example he uses this method to construct N=1 con- 
formal supergravity. Finally, in chapter 7 N=4 conformal super- 
gravity is discussed. 


41947 (INIS-mf—9025) Effective action calculation in 
lattice QCD. Hoek, J. (Amsterdam Univ. (Netherlands)). 5 
Oct 1983. 239p. NTIS (US Sales Only), PC A1l1l/MF AO1. 
Order Number DE84780508. 

Contains 2 manuals (viz. Scelfe, Scombab) and Dutch sum- 
mary; Ch. 3 and appendix previously published in J. Comput. 
Phys., 49,2 (1983) 265; Phys. Lett., 102B (1981) 129. 

A method (called the effective action method) devised to 
make analytic calculations in Quantum Chromodynamics in the 
region of strong coupling is presented. First, the author deals with 
developing the calculation of a strong coupling expansion of the 
generating functional for gauge systems on a lattice with arbitrary 
sources. An accompanying manual describes the implementation of 
this calculation on a computer. The next step consists of substitut- 
ing the expressions for the one-link free energies for a specific 
gauge group in the result of the previous calculation. This process 
of substitution, together with the replacement of the sources by a 
bilinear combination of fermion fields, is described for the group 
SU(3). More details on the implementation of the substitution 
scheme on a computer can be found in the accompanying manual. 
From the effective action thus obtained in terms of meson fields 
and baryon fields the Green functions of the theory can be derived. 
As an illustrative application the effective potential determining the 
vacuum expectation value of the meson field is calculated. (Auth.). 


41948 (INIS-mf—9027) Linear integral equations and so- 
liton systems. Quispel, G.R.W. (Rijksuniversiteit Leiden 
(Netherlands)). 2 Nov 1983. 137p. NTIS (US Sales Only), 
PC A07/MF AO1. Order Number DE84780483. 

Dutch summary included; Ch. 2 previously published in 
Physica, 119A (1983) 101. 

A study is presented of classical integrable dynamical sys- 
tems in one temporal and one spatial dimension. The direct lineari- 
zations are given of several nonlinear partial differential equations, 
for example the Korteweg-de Vries equation, the modified 
Korteweg-de Vries equation, the sine-Gordon equation, the nonlin- 
ear Schroedinger equation, and the equation of motion for the iso- 
tropic Heisenberg spin chain; the author also discusses several rela- 
tions between these equations. The Baecklund transformations of 
these partial differential equations are treated on the basis of a sin- 
gular transformation of the measure (or equivalently of the plane- 
wave factor) occurring in the corresponding linear integral equa- 
tions, and the Baecklund transformations are used to derive the 
direct linearization of a chain of so-called modified partial differen- 
tial equations. Finally it is shown that the singular linear integral 
equations lead in a natural way to the direct linearizations of vari- 
ous nonlinear difference-difference equations. 


41949 (INIS-mf—9032, pp vp) Quantum field theory and 


multiparticle systems. Trlifaj, M. (Ceskoslovenska Akademie 
Ved, Prague. Fyzikalni Ustav). 1981. (In Czech). NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE84780517. (CONF-8108164—Pt.2). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 

The use of quantum field theory methods for the investiga- 
tion of the physical characteristics of the MANY-BODY SYS- 
TEMS is discussed. Mainly discussed is the method of second quan- 
tization and the method of the Green functions. Briefly discussed is 
the method of calculating the Green functions at finite tempera- 
tures. 
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41950 (INIS-mf—9032, pp vp) Some quantum chromo- 
dynamics problems. Pisut, J. (Komenskeho Univ., Bratislava 
(Czechoslovakia)). 1981. (In Slovak). NTIS (US Sales 
Only), PC A06/MF AOl. Order Number DE84780517. 
(CONF-8108164—Pt.2). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 

A brief survey is given of the history of quantum chromo- 
dynamics (QCD), its sources, and reasons for which QCD is cur- 
rently considered to be the sole candidate of the theory of strong 
interactions. Further discussed are approaches to the problems of 
interactions at low energies, the imprisonment of quarks and chiral 
symmetry breaking. 


41951 (INIS-mf—9032, pp vp) From Einstein's unifica- 
tion of fundamental interactions to the present supergravity 
theories. Niederle, J. (Ceskoslovenska Akademie Ved, 
Prague. Fyzikalni Ustav). 1981. (in Czech). NTIS (US Sales 
Only), PC A06/MF A0Ol. Order Number DE84780517. 
(CONF-8108164—Pt.2). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 

A brief survey is given of the history of supergravity theo- 
ries, summed up are the results attained recently in the study of ex- 
tended supergravity theories. Some predictions of the theory which 
may be experimentally verified are given in conclusion. 


41952 ((TEP—21(1983)) Universality in the mixed SU(2) 
a gauge theory. Nonperturbative to the ratio of 
Makeenko, Yu.M.; Polikarpov, M.1.; Zhelon- 
ci A.V. (Gosudarstvennyj Komitet po Ispol’ zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1983. 15p. NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE84702173. 

The mixed SU(2) lattice gauge theory (LGT) is approximate- 
ly represented as an effective SU(2) LGT with Wilson's action. 
This approach is applied to the nonperturbative calculation of the 
ratio of A-parameters in the mixed SU(2) LGT. It is shown that the 
formulas obtained fairly describe the Monte Carlo data so that uni- 
versality holds in the mixed SU(2) LGT. 


41953 (ITEP—23(1983)) Connection between lattice 
gauge theories with Manton and Wilson actions. Shahbazyan, 
T.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Teoreticheskoj i 
i tal’noj Fiziki). 1983. 12p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84702735. 

The SU(2) lattice gauge theory (LGT) with Manton’s action 
is represented as the LGT with Wilson's action and effective cou- 
pling constant. A nonperturbative calculation of the ratio of 
Asub(L)-parameters in the crossover region is performed and it is 
found that Asub(L)sup(M)/Asub(L)sup(W) is approximately 3.7. 
The B-dependence of the plaquette energy reproduces the Monte 
Carlo data for the LGT with Manton’s action if the Monte Carlo 
data for the LGT with Wilson’s action is known. 


41954 ((TTEP—30(1983)) Color-flip solitons and the 3+1 
QCD vacuum. Simonov, Yu.A. (Gosudarstvennyj Komitet 

po Ispoi’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Mreoretichesko} i a Fiziki). 1983. 8p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702736. 

Nonperturbative configurations of the 3+ 1 gluodynamics in 
the continuous quenched Hamiltonian formalism are identified in 
the tunneling betwen minima of the Hamiltonian potential 
V=trBsub(i)Bsub(i). The corresponding classical equations in imag- 
inary (Euclidean) time have finite-action solutions called color-flip 
solitons (CFS). Their contribution survives at large number of 
colors, indicating that CFS may be important in weak to intermedi- 
ate coupling regimes. 
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41955 (TEP—56(1982)) Monte Carlo study of plaquette 
density. Makeenko, Yu.M.; Polikarpov, M.I.; Vese- 
lov, A.I. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimenial’noj Fiziki). 1982. 14p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84702174. 

The Monte Carlo study of the spectral density for the 
Wilson loops is proposed. The Monte Carlo data are presented for 
the plaquette spectral density, with gauge group being SU(2), and 
allow us to find all one-plaquette quantities. They are shown to be 
fairly described by the corresponding formulas of the effective one- 
plaquette model. As an example, the density of thin vortices is con- 
sidered in some detail. 


41956 (ITEP—77(1983)) Instanton effects in supersym- 
metric theories. Novikov, V.A.; Shifman, M.A.; Vainshtein, 
A.lL; Zakharov, V.I. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1983. 20p. 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84702056. 

Some simplest n-point functions in supersymmetric Yang- 
Mills theories contributed by instantons are calculated. The result is 
not vanishing. Some implications of this result are discussed in par- 
ticular, the dynamics of the supersymmetric theories is shown to 
exhibit some unusual features. 


41957 (TEP—78(1983)) Numerical study of Langevin 
equation in twisted Eguchi-Kawai model: distribution of ei- 
genvalues of the plaquette matrix. Migdal, A.A.; Polikarpov, 
M.L.; Veselov, A.L; Yurov, V.P. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1983. 11p. 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84702737. 

The Langevin equation for the lattice theory with arbitrary 
gauge group is derived. The four-dimensional twisted Eguchi- 
Kawai model is investigated numerically. The results for the pla- 
quette energy agree with those of the known Monte Carlo calcula- 
tions. The new result is the distribution of eigenvalues of the pla- 
quette matrix. In the strong coupling phase this distribution is 
smooth, whereas in the weak coupling phase a gap is clearly seen. 


41958 (ITEP—89(1983)) Exact Gell-Mann-Low function 
of supersymmetric Yang-Mills theories from instanton calcu- 
lus. Novikov, V.A.; Shifman, M.A.; Vainshtein, A.I.; Zak- 
harov, V.I. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1983. 23p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84702593. 

The instanton contribution to the vacuum energy is super- 
symmetric Yang-Mills theories is considered. Using renormalizabi- 
lity of the theory the exact beta function for n-extended supersym- 
metry (n=1, 2, 4) is found. The coefficients of the beta function 
have a geometrical meaning - they are associated with the number 
of boson and fermion zero modes in the instanton field. If extra 
matter superfields are added the method allows one to fix the first 
two coefficients. A non-renormalization theorem which extends 


cancellation of vacuum loops to the case of the external instanton 
field is proved. 


41959 (ITTEP—140(1983)) Calculations in external fields 
in quantum chromodynamics. Technical review. Novikov, 
V.A.; Shifman, M.A.; Vairshtejn, A.I.; Zakharov, V.I. (Go- 
sudarstvennyj Komitet po Ispol’'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i Ehksperimental’noj 
Fiziki). 1983. 74p. NTIS (US Sales Only), PC A04/MF 
A01. Order Number DE84702731. 

The technique of calculation of operator expansion coeffi- 
cients is reviewed. The main emphasis is put on gluon operators 
which appear in expansion of n-point functions induced by colour- 
less quark currents. Two convenient schemes are discussed in 
detail: the abstract operator method and the method based on the 
Fock-Schwinger gauge for the vacuum gluon field. A large number 
of instructive examples important from the point of view of physi- 
cal applications is considered. 
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41960 (ITEP—158(1983)) Electrical neutrality of atoms 
and grand unification models. Okun, L.B.; Voloshin, M.B.; 
Zakharov, VI. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1983. 15p. 
NTIS (US Sales Only), PC A02/MF AOl1. Order Number 
DE84702172. 

Grand unification models are considered, in which atoms 
possess tiny but nonvanishing electric charges. It is shown that such 
models contain a very large number of particles, although not nec- 
essarily as large as one would naively guess and therefore it seems 
improbable that they could be realized in nature. 


41961 (ITEP—186(1983)) Numerical study of Langevin 
equation in twisted Eguchi-Kawai model. Migdal, A.A.; Poli- 
karpov, M.I.; Veselov, A.I.; Yurov, V.P.; Kozhamkulov, 
T.A.; Varlamova, A.N. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1983. 18p. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702733. 


The Langevin equation at the group manifolds is derived 
and investigated for the twisted Eguchi-Kawal model. The numeri- 
cal results for the string tension for various values of N are com- 
bined with the known Monte Carlo results to give an improved 
value of the string tension. The distribution of eigenvalues of 
Wilson loop matrices are also studied. 


41962 (ITP—82-138-E) Spontaneous chiral symmetry 
breaking and effective quark masses in quantum chromodyna- 
mics. Miransky, V.A. (AN Ukrainskoj SSR, Kiev. Inst. 
Teoreticheskoj Fiziki). 1982. 12p. NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE84702804. 

The ultraviolet asymptotics of the dynamical effective quark 
mass is determined directly from the equation for the fermion mass 
function. The indications about the character of the dynamics of 
the spontaneous chiral symmetry breaking in QCD are obtained. 


41963 (JINR—D-2,4-83-179, pp 314-392) Gauge fields 
without perturbation theory. Arefeva, I.Ya. (AN SSSR, 
Moscow. Matematicheskij Inst.). 1983. (In Russian). NTIS 
(US Sales Only), PC A22/MF AOl. Order Number 
1184780537. (CONF-8211156—). 


From 15. international school on high energy physics for 
young scientists; Dubna, USSR (23 Nov 1982). 

Methods for investigating gauge theories not based on per- 
turbation theory have been considered. It is pointed out that the 
Monte-Carlo method is the most powerful one for gauge lattice 
theories. This method is indicative of the absence of phase transi- 
tion in SU(3)-gluodynamics. Spectrum of lower hadrons as well as 
a number of other physical values disregarding quark polarization 
of vacuum, are calculated by this method. The method of expan- 
sion in the inverse number of the degrees of feedom proved to be 
very interesting and promising for understanding qualitative picture 
of calculations in QCD. The study of gluodynamics in D-meric 
space-time is reduced to the study of O-meric tasks, which consti- 
tuted the main achievement in the study of multicolour QCD for 
the last year. 


41964 (JINR—D-2,4-83-179, pp 393-405) Monte-Carlo 
calculations in lattice gauge theories. Pietarinen, E. (Helsinki 
Univ. (Finland). Research Inst. for Theoretical Physics). 


1983. NTIS (US Sales Only), PC A22/MF AOl. Order 
Number T184780537. (CONF-8211156—). 


From 15. international school on high energy physics for 
young scientists; Dubna, USSR (23 Nov 1982). 

Certain applications of the Monte-Carlo method when study- 
ing SU(3) lattice gauge theory are described in simple terms. Four- 
dimensional lattice is considered. Algorithms of the Monte-Carlo 
calculations using heat bath and Metropolis methods are described. 
In both methods the system is transformed from one state to an- 
other by means of successive change of matrix value on every lat- 
tice rib. Behaviour of SU(3) group at finite temperature is shown. 





41965 (JINR—E-2-83-69) Topological susceptibility from 
SU(3) lattice gauge theory. Makhaldiani, N.V.; Mueller- 
Preussker, M. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Techniques and Automation). 
1983. 6p. NTIS (US Sales Only), PC A02/MF A01. Order 
Number DE84702745. 

Submitted to the journal JETP Lett. 

The SU(3) topological susceptibility is extracted from lattice 
Monte-Carlo data. The result agrees with the value found recently 
in the SU(2) case and is approximately by two orders of magnitude 
smaller than it is expected from the widely accepted solution of the 
Usub(A)(1) problem. 


41966 (JINR—E-2-83-467) Superfield expansion in 
higher dimensions. Litov, L.V. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1983. 
16p. NTIS (US Sales Only), PC A02/MF AOl1. Order 
Number DE84702175. 

A brief review of the possibility for existence of the Major- 
ana spinors in different dimensions is made. Some necessary ae 
mation is given about irreducible representations of SO(N) grou 
The expansion of N=1 superfields in (D, 2sup({D/2))-dimensional 
superspace for D=6, 8, 9, 10, 11 is derived. 


41967 (JINR—E-2-83-488) Quantum field theoretic treat- 
ment of the Casimir effect. Quantization procedure and per- 
turbation theory in covariant gauge. Bordag, M.; Robaschik, 
D.; Wieczorek, E. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1983. 1S5p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702596. 

A nontrivial quantum field theoretical treatment of the Casi- 
mir effect demands the quantization of spinor electrodynamics with 
boundary conditions in a covariant gauge. The boundary conditions 
are realized by two superconducting infinitely thin parallel plates. 
As technical tool we use the path integral method. It is shown that 
in perturbation theoretical calculations the standard Feynman rules 
remain valid up to a modification of the photon propagator. One of 
the advantages of the procedure is the derivation of a closed ex- 
pression for this modified photon propagator which allows the ex- 
plicit calculation of loop diagrams. Up to the order e? we determine 
the radiative corrections for vacuum energy expressions. A formal 
expression for the Casimir force up to the order in e? which will be 
discussed in a following paper is obtained. 


41968 (JINR—E-2-83-489) Quantum field theoretic treat- 
ment of the Casimir effect. Finiteness of the Casimir force up 
to the second order of perturbation theory. Bordag, M.; Ro- 
baschik, D. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1983. 13p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702741. 

Here the formal expression for the Casimir force up to order 
e? derived in a foregoing paper is investigated. At first it is shown 
that the usual perturbation theoretical UV-diergences and the cor- 
responding Z-factors cancel so that there is no renormalization in 
this approximation. Moreover it turns out that the distance (a) de- 
pendent parts of suitable vacuum energy expressions are finite, so 
that the Casimir force as a directly measurable quantity is also 
finite. Finally the Casimir force in the physical limit a — infinity is 
determined. 


41969 (JINR—E-2-83-589) Matter couplings in N=1 su- 
pergravities. Galperin, A.; Ogievskiy, V.; Sokatchev, E. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1983. 24p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84702742. 

Submitted to the journal Nucl. Phys., B. 

A flexible version of N=1 supergravity is proposed. It con- 
tains 28+28 fields and is an extension of the new minimal supergra- 
vity version. Matter couplings in various N=1 supergravity ver- 
sions are discussed. The chiral densities are constructed for non- 
minimal and flexible versions. Therefore these versions admit a gen- 
eral R-non-invariant matter coupling as the minimal supergravity 
does. A modified Fayet-Iliopoulos type mechanism is conjectured 
which apparently can work in the non-minimal and flexible versions 
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without R-symmetry of the superpotential unlike the minimal and 
new minimal ones. 


(JINR—E-2-83-642) Clusterization in a class of 
models of the classical field theory. Makhankov, V.G. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Com- 
puting Techniques and Automation). 1983. 6p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702743. 

Using as an example simple nonlinear field theory problems 
of soliton existence, stability, dynamics, and statistics are discussed 
for the U(p, q) internal symmetry group in the space-time Rsub(D, 
1). A number of mathematical and physical models belonging to 
this class are considered, in particular, the SG, phi-four theory, a 
nuclear model phi* - a phi® the Nonlinear Schroedinger Equation 
(NLS), and the Landau-Lifshitz model gauge equivalent to the last 
one. Existence of small amplitude expansions is shown to allow cal- 
culating the soliton form factors for not only solvable models such 
as SG, NLS and LL in Rsub(1,1) space but for a broader class of 
models in Rsub(D, 1), too. Soliton stability properties imply cluster- 
ing (soliton creation) to occur at finite temperature in the frame- 
work of non- ne-space dimensional models considered and may be 
regarded as a phase transition. 


41971 (JINR—E-2-83-676) Alpha-representation 
spectral properties of multiparton functions. Rad 
A.V. (Joint Inst. for Nuclear Research, Dubna USSR). 
Lab. of Theoretical Physics). 1983. 10p. NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE84702597. 
Submitted to the journal Theor. Math. Phys. 
Using a — representation for Feynman integrals it is 
ted functions F(Xsub(1)....Xsub(k)), 
phi(Xsub(1).. tube the multiple moments of which are propor- 
tional to reduced matrix elements of K-body composite operators, 
have the spectral properties necessary for their parton interpreta- 
tion. 


41972 (JINR—E-2-83-758) Phase transitions in lattice 
Abelian Higgs models. Gerdt, V.P.; Ilchev, A.S.; Mitryush- 
kin, V.K. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics). 1983. 12p. NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE84702598. 

Submitted to the journal Sov. J. Nucl. Phys. 

Abelian lattice gauge theories coupled to Higgs’s fields in 
the fundamental representation of the gauge group are studied with 
reference to phase transitions at extreme values of the gauge cou- 
pling. The scalar fields are allowed to vary radially and this leads 
to a phase structure which is drastically different from the one in 
the models with radially “frozen” Higgs fields. 


41973 (JINR—E-2-83-765) Model for breakdown of 
chiral symmetry in QCD. Hosek, J. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1983. 6p. NTIS (US Sales Only), PC A02/MF A0Ol1. Order 
Number DE84702746. 

Submitted to the journal Phys. Le 

It is ements that the SUC)sab(L)xSUQ)sub(R) invar- 
iant QCD with a large effective coupling constant turns into a 
chiral phase that provides a basis for the nonrelativistic quark and 
gluon model. The true particles of this phase are the colored con- 
stituent quarks, colored constituent gluons, and the massless pions. 
The quantities gsub(a#NN)sup(2)/4a and fsub(7) in a reasonable 
agreement with their measured values are calculated. 


41974 (JINR—R-2-83-302) Radiative corrections for the 
Casimir effect. Bordag, M.; Vitsorek, Eh.; Robashik, D. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1983. 4p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702748. 

Submitted to the journal JETP Lett. 

Unlike foregoing papers we derive with the help of the path 
integral a closed formulation of the QED with boundary condi- 
tions, that allows the calculation of higher loop contributions and 
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the proof of the absence of W-divergences of the Casimir force. 
The Casimir force is calculated in the limit of large distances. 


41975 (JINR—R-2-83-720) Epsilon-expansion for critical 
exponents. Gorishnij, S.G.; Larin, S.A.; Tkachev, F.V. 
(Joint Inst. for Saeaioen Research, Dubna. (USSR). Lab. of 
Theoretical Physics). 1983. 6p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO0Ol. Order Number 
DE84702605. 

Submitted to the journal Phys. Lett. A. 

The Ofepsilon®) approximation to critical exponents of phase 
transitions of the second kind is calculated using the fiveloop ap- 
proximation to renormalization group functions of the gphi* model 
in four dimensions. A special resummation technique is applied to 
the series obtained. 


41976 (JINR—R-2-83-735) Some consequences of the in- 
dependence of quark (subquark) interaction through the Yang- 
Mills fields on the flavour. Beshtoev, Kh.M. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1983. 7p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO01. Order Number DE84702814. 

Some consequences of the independence of the quark inter- 
action through the Yang-Mills fields on the flavour are studied. To 
these quarks definite signs are ascribed. Arising bound states are in- 
vestigated. The flavour of quarks being taken into account results 
only in increasing the number of bound states. Within the chromo- 
dynamics the Pomeranchuk pole origin is considered. In a high- 
energy approximation the exchange of two reggyzed gluons leads 
to the Pomeranchuk pole. On the basis of the hadron and quark 
masses the relations between the quark (subquark) masses are stud- 
ied, and mean radii of hadrons and quarks are determined. The 
mean quark radius is < r > approximately equal to 2 TeV. 


41977 (JINR—R-2-83-864) Quantization of supertwis- 
tors. Litov, L.B.; Pervushin, V.N. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1983. 1lp. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84702750. 

Quantum supertwistors are considered as initial elements for 
constructing superalgebra generators. An interpretation is proposed 
of chiral superspace as parameters of coherent states. It is shown 
that in the case of extended supersymmetry such approach leads to 
the natural limitation of possible types of superspaces. In particular, 
for N=2 of supersymmetry only one superspace exists parame- 
trized with an additional scalar variable. For N=4 scalar variable 
number could equal zero or 3. 


41978 (JINR—R-2-83-869) Application of stochastic cal- 
culation methods in modern problems of quantum field theory. 
Makhaldiani, N.V.; Shmakov, S.Yu.; Myuller-Projsker, M. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Computing Techniques and Automation). 1983. 6p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF A0Ol. Order 
Number DE84702751. 

The method of calculations in the framework of the lattice 
quantum field theory with the Monte Carlo procedure of genera- 
tion of the gauge field configurations and stochastic inversion of 
large sparse matrix is considered. The application of the method is 
illustrated in the calculation of the fermion condensate matrix ele- 
ment. 


41979 (JINR—R-2-83-886) Effective method of oak 
propagator calculation in the lattice quantum chromodyna 

mics. Bogolyubskij, I.L.; Bogolyubskaya, A.A. (Joint Bae. 
for Nuclear Research, Dubna (USSR). Lab. of Computing 
Techniques and Automation). 1983. Sp. (In Russian). NTIS 


(US Sales Only), PC A02/MF AOl. Order Number 
DE84702815. 

An effective method of inverse fermion matrix calculation (i. 
e. calculation of quark propagator in the gluon field defined on the 
lattice) is elaborated. The method suggested is unconditionally con- 
vergent, requires rather small number of iterations and is easily vec- 
torized. Wilson's fermions are used. 


41980 (NBI-HE—83-34) Presence of lower dimensional 
confinement mechanisms in 4d SU: lattice gauge theory. Hari 
Dass, N.D.; Lauwers, P.G.; Patkos, A. (Niels Bohr | Inst., 
gen (Denmark)). Nov 1983. 8p. NTIS (US Sales 
y), PC A02/MF A0O1. Order Number DE84702063. 

The presence of an essentially two-dimensional confinement 
mechanism in 4d SU2 gauge theory has been conjectured. The au- 
thors present an explicit realization of this conjecture valid up to B 
= 1.8 based on variational investigations of lattice gauge theories. 


41981 (NBI-HE—83-35) Extending the reach of strong- 
coupling: an iterative technique for Hamiltonian lattice 
models. Alberty, J.; Greensite, J.; Patkos, A. (Niels Bohr 
Inst., Copenhagen (Denmark)). Dec 1983. 9p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702064. 

The authors propose an iterative method for doing lattice 
strong-coupling-like calculations in a range of medium to weak cou- 
plings. The method is a modified Lanczos scheme, with greatly im- 
proved convergence properties. The technique is tested on the 
Mathieu equation and on a Hamiltonian finite-chain XY model, 
with excellent results. 


41982 (NBI-HE—83-36) Constraints on bosonization in 
higher dimensions. Aratyn, H.; Nielsen, H.B. (Niels Bohr 
Inst., Copenhagen (Denmark)). 1983. 1lp. (CONF- 
8310265—2). NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE84702065. 

From International symposium on the theory of elementary 
particles; Ahrenshoop, German D.R. (9 Oct 1983). 

The authors present some constraints which have been found 
in trying to extend boson-fermion correspondence to higher than 
two dimensions. Two restrictions imposed by statistical consider- 
ations are developed which provide hints about the eventual parti- 
cle content of the future theory. 


41983 (NBI-HE—83-39) Stabilizing bottomless action 
theories. Greensite, J.; Halpern, M.B. (Niels Bohr Inst., Co- 
penhagen k)). Dec 1983. 22p. NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE84702066. 

The authors show how to construct the Euclidean quantum 
theory corresponding to classical actions which are unbounded 
from below. The method preserves the classical limit, the large-N 
limit, and the perturbative expansion of the unstabilized theories. 


41984 (NBI-HE—83-40) Random dynamics and layer 
phase. A new way of dimensional reduction giving hope of un- 
derstanding an origin of topology of spacetime. Fu, Y.K.; 
Nielsen, H.B. (Niels Bohr Inst., Copenhagen (Denmark)). 
Dec 1983. 13p. (CONF- 8310265—3). NTIS (US Sales 
Only), PC ‘A02/MF A01. Order Number DE84702087. 

From International symposium on the theory of elementary 
particles; Ahrenshoop, German D.R. (9 Oct 1983). 

The example of a non-isotropic U(1) lattice gauge field 
model exhibits the existence of layer phases. In this phase, the near- 
ness properties (topology) seen by a low energy observer are like 
that of a layer embedded in the fundamental (or genuine) space of 
the model. Speculating that what we conceive as our spacetime is 
such a layer, the authors see hope: for explaining that a random dy- 
namics model can behave as if obeying the principle of locality; of 
explaining in such a picture why spacetime is 4-dimensional; and 
that such a model may help in providing a replacement for ex- 
tended technicolor. 


41985 (NBI-HE—83-41) Field theories without funda- 
mental (gauge) symmetries. Nielsen, H.B. (Niels Bohr Inst., 
Copenhagen (Denmark)). Dec 1983. 30p. (CONF-8305205— 
1). NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE84702757. 

From Meeting on the constants of physics; London, UK (25 
May 1983). 

Includes discussion. 

By using the lack of dependence of the form of the kinetic 
energy for a non-relativistic free particle as an example, it is argued 
that a physical law with a less extended range of application (non- 





relativistic energy momentum relation) often follows from a more 
extended one (in this case the relativistic relation) without too 
much dependence on the details of the latter. This is extended to 
the ideal of random dynamics: no fundamental laws are needed to 
be known. Almost any random fundamental model will give the 
correct main features for the range of physical conditions accessible 
today (energies less than 1000 GeV) even if it is wrong in detail. 
This suggests the programme of attempting to ‘derive’ the various 
symmetries and other features of physics known today from 
random models at least without the feature to be derived. The 
achievements in the programme of random dynamics up till now 
are briefly reviewed. In particular, Lorentz invariance may be un- 
derstood as a low energy phenomenon. 


41986 (NBI-HE—84-02) Wess-Zumino action in two di- 
mensions and non-abelian bosonization. Di Vecchia, P.; Dur- 
huus, B.; Petersen, J.L. (Niels Bohr Inst., Copenhagen 
(Denmark)). Feb 1984. 16p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84702758. 

Using recent results on fermionic determinants in two-dimen- 
sional non-abelian background fields the authors give a very simple 
path integral demonstration of the equivalence between the free 
Fermi-theory in this background and a corresponding chiral bose- 
theory with Wess-Zumino action. The result is compared to previ- 
ously proposed bosonization rules and certain limitations to the 
general validity of these are found. 


41987 (NBI-HE—84-05) Observation of a string in three 
dimensional SU(2) lattice gauge theory. Ambjoern, J.; 
Olesen, P.; Peterson, C. (Niels Bohr Inst., Copenhagen 
(Denmark)). Feb 1984. 13p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84702759. 

SU(2) lattice gauge theory in three dimensions is investigated 
on a 16? x 32 lattice. It is found that RxT Wilson loops are well 
described by a simple theory for 8 in the (approximate) scaling 
region. 


41988 (NBI-HE—84-06) Stochastic confinement and di- 
mensional reduction. 1. Four dimensional SU(2) lattice gauge 
theory. Ambjoern, J.; Olesen, P.; Peterson, C. (Niels Bohr 
Inst., Copenhagen (Denmark)). Mar 1984. 50p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE84702760. 

By Monte Carlo calculations on a 16* lattice the authors in- 
vestigate four dimensional SU(2) lattice guage theory with respect 
to the conjecture that at large distances this theory reduces ap- 
proximately to two dimensional SU(2) lattice gauge theory. Good 
numerical evidence is found for this conjecture. As a by-product 
the SU(2) string tension is also measured and good agreement is 
found with scaling. The adjoint string tension is also found to have 
a reasonable scaling behaviour. 


41989 (RL—83-093) Model for spontaneous generation of 
gauge structure and matter. Chan, H.M.; Tsou, S.T. (Ruther- 
ford Appleton Lab., Chilton (UK)). Sep 1983. 7p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84701989. 

Based on a special topological property of R‘ it is argued 
that in a 4 + 1 - dimensional pure Einstein theory, the world will 
tend to find itself in a Kaluza-Klein mode with one compactified 
spatial dimension populated by singly charged solitons, so that both 
gauge structure and matter are spontaneously generated. 


41990 (RRK—82-15) Quantum theory of massive Yang- 
Mills fields, 3. Renormalizable structure. Fukuda, Takashi; 
Matsuda, Hiroaki; Seki, Yoshinori; Yokoyama, Kan-ichi. 
(Hiroshima Univ., Takehara (Japan). Research Inst. for The- 
oretical Physics). Dec 1982. 26p. NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE84701954. 

The renormalizable structure of a massive Yang-Mills field 
theory proposed previously is revealed in view of nonpolynomial 
Lagrangian theories. Analytic properties of several relevant super- 
propagators are elucidated in the sense of distributions. It is shown 
that these superpropagators exhibit a strong infinity-suppression 
mechanism making the theory renormalizable. There appears a di- 
vergence-free model as a subcase of the present theory. 
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41991 (UNIGRAZ-UTP—01/84) Causal interpretation of 


quantum field theories. Baumann, K. (Graz Univ. (Austria). 
Inst. fuer Theoretische Physik). 1984. 7p. NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE84702067. 

A general realistic, causal interpretation of relativistic quan- 
tum field theories is presented for the first time. The actual energy 
density in the universe is introduced, and its equation of motion is 
defined in agreement with the observations. 


41992 (UWThPh—84-02) Integrability properties of 
SU(2) Yang-Mills fields. 2. Local Urbantke, H. 
(Vienna Univ. (Austria)). 1984. 1lp. NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number DE84702069. 

The distribution of 2-plane elements on which infinitesimal 
parallel displacement of isovectors gives identity, obtained in a pre- 
vious paper, is investigated for integrability. Criteria for the exist- 
ence of 2-surfaces on which the Yang-Mills field vanishes are ob- 
tained, thus refining the previously given algebraic classification by 
a differential one. 


41993 Riemann-Hilbert transforms and Bianchi- 
Baaumicklund transformations for the supersymmetric Yang- 
Mills fields. Chau, L.; Mo-Lin, G.; Popowicz, Z. (Physics 
Department, Brookhaven National Laboratory, Upton, New 
York 11973). Physical Review Letters; 52: No. 22, 1940- 
1943(28 May 1984). 

Riemann-Hilbert transforms, and their connections with the 
affine Lie algebra of Kac and Moody, and a two-parameter Bian- 
chi-Baaumlcklund transformation are given for the constraint equa- 
tions for the supersymmetric Yang-Mills fields. These are important 
integrable properties of the supersymmetric Yang-Mills fields; espe- 
cially for N> or =3 these constraint equations give equations of 
motion of the fields. 


41994 Monte Carlo study of SU(4) gauge theory at finite 
temperature. Gocksch, A.; Okawa, M. (Department of Phys- 
ics, Brookhaven National Laboratory, Upton, New York 
11973). Physical Review Letters; 52: No. 20, 1751-1754(14 
May 1984). 

The pure SU(4) Yang-Mills theory is studied at finite tem- 
perature. We observe a first-order transition at 8/g/sub c/? = 10.50 
+- 0.02. 


41995 Supersymmetric effective actions for anomalous in- 
ternal chiral symmetries. Clark, T.E.; Love, S.T. (Fermi Na- 
tional Accelerator Lab., Batavia, IL). Physics Letters, [Sec- 
tion] B; 138: No. 4, 289-292(19 Apr 1984). 

The effective action satisfying the anomalous axial current 
Ward identities in supersymmetric (SUSY) QCD theories is de- 
rived. It incorporates the consequences of these anomalies for low- 
energy theorems governing the Goldstone interactions as well as 
interactions of their SUSY partners. 


6455 Scattering Theory 
REFER ALSO TO CITATION(S) 41940, 41941, 42310 


41996 (CNRS-CPT—83-P-1493) Quantum scattering am- 
plitude in Rsup(n) for potentials decreasing faster than /x/ 
sup(-(n-+1)/2). Combes, J.M.; Ghez, J.M. (Centre National 
de la Recherche Scientifique, 13 - Marseille (France). 
Centre de Physique Theorique). Feb 1983. 33p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE84751404. 

Within the framework of the two-body problem in quantum 
mechanics, we prove an "analytic limiting absorption principle” for 
the Schroedinger operator H=Ho)+V, on L?(Rsup(n)), where 
Ho=-A and V is a real short range potential, that is decreasing like 
/x/sup(-1-epsilon), epsilon>0, as /x/—infinity. Applying it in the 
case where V decreases like /x/sup(-(n+ 1)/2)(log/x/)sup(-1-epsi- 
lon), epsilon>0, as /x/—infinity we obtain two classes of results 
for the non-Born part of the scattering amplitude: -finiteness, conti- 
nuity and high energy properties on the positive real axis, including 
correction to the Born approximation of the cross-section; -analytic- 





ity and high energy properties in the upper half-plane for the for- 
ward amplitude. 
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REFER ALSO TO CITATION(S) 40275, 40964 


41997 (AEEW-R—1442) 1981 WIMS nuclear data li- 
brary. Halsall, M.J.; Taubman, C.J. A Atomic 
Energy Establishment, Winfrith). Sep 1983. 35p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE84702151. 

The WIMS nuclear data library currently used for all WIMS 
calculations at Winfrith is known as the 1981 library. It contains 
data in 69 energy groups for 126 nuclides including fuel, moderator 
and structural materials, fission products and miscellaneous detec- 
tors. This document gives a brief summary of the data, concentrat- 
ing on 2200 m/sec cross sections, Maxwellian averages and reso- 
nance integrals, but also including other important data and refer- 
ences where possible. 


41998 (CEA-N—2330) Progress report of the nuclear 
physics department. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France)). 1983. 315p. NTIS (US 
Sales Only), PC Al4/MF AOl. Order Number 
DE84780419. 

The experiments and the technological studies carried out at 
the Nuclear Physics Department of Saclay from October 1, 1981 to 
September 30, 1982 are presented. These studies concern the struc- 
ture of nuclei and hypernuclei and various reaction mechansisms. 
They have been performed with the 8.5 MV tandem Van de 
Graaff, with the 600 MeV electron linac, at the synchrotron SA- 
TURNE and with different accelerators belonging to other labora- 
tories, in particular the SARA facility at Grenoble, the boosted 
tandem at Heidelberg and the secondary beams at CERN. 


41999 (CONF-8403101—) Workshop on nuclear dynam- 
ics III. Viola, V.E. Jr. (ed.). (Indiana Univ., Bloomington 
(USA). Dept. of Chemistry). Apr 1984. Contract AC02- 
81ER40007. 232p. NTIS, PC All/MF AOl1; 1; GPO Dep. 
Order Number DE84013540. 

From 3. winter workshop on nuclear dynamics; Copper 
Mountain, CO, USA (5 Mar 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Separate entries were made in the data base for the 49 
papers presented. (WHK) 


42000 (DOE/ER/03274—5) Nuclear moments and nucle- 
ar structure. Annual progress report, September 1, 1983-July 
31, 1984. Madansky, L.; Lee, Y.K. (Johns Hopkins Univ., 
Baltimore, MD (USA)). 1984. Contract AC02-76ER03274. 
87p. NTIS, PC A05/MF AO1; 1; GPO Dep. Order Number 
DE84015479. 

Portions are illegible in microfiche products. 

Results of a so-called anomalon search, which contemplated 
the decay into a photon, are presented. The status of Experiment 
E670H, a search for direct lepton production in P-A and A-A col- 
lisions using a single arm spectrometer is given. The experimental 
arrangements and typical run parameters are discussed. Next we 
present an abstract of a paper describing our earlier work on pion 
production in central collisions of relativistic *C and “Ar on 
2°8Pb. The analysis of data on y-ray and energetic neutrons from 
the p»~-capture in **Ho has been completed, and the results are 
now published. The spectra indicated an enhancement of energetic 
neutrons and large nuclear excitations, which stimulated new theo- 
retical interpretations. A new experiment was initiated at TRIUMF 
to study muon capture in light 77Al and 7*Si. The analysis of the 
energetic particle emission from the exclusive pion-capture reaction 
in **Ho is in its final state, and the interpretation of the spectra 
could be reproduced when the first exciton state was carefully 
treated as initiating two independent cascades, and the hole state 
phase space taken into account in a general fashion. 
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42001 (DOE/ER/10638—4) Nuclear structure studies 
using the high resolution spectrometer at The Los Alamos 
Clinton P. Anderson Meson Physics Facility. Technical 
progress report. (Texas Univ., Austin (USA). Dept. of Phys- 
ics). Dec 1983. Contract AS05-80ER 10638. 170p. NTIS, PC 
A08/MF A0O1; 1; GPO Dep. Order Number DE84005174. 

Portions are illegible in microfiche products. 

A major part of the work is associated with research done 
using the High Resolution Spectrometer (HRS) at the Los Alamos 
Clinton P. Anderson Meson Physics Facility (LAMPF); this re- 
search focuses on (1) providing data which test nonrelativistic and 
relativistic microscopic models of the medium energy proton + nu- 
cleus interaction, (2) providing data which are to be analyzed to 
provide new nuclear structure information (both ground state and 
excited state), and (3) developing and improving the models them- 
selves. Progress is detailed on the following studies: (A) the relativ- 
istic impulse approximation; (B) Exp 425/433/479: p + nucleus 
elastic and inelastic scattering at 500 MeV; (C) Exp 654: measure- 
ment of spin-rotation parameter Q for 800 MeV p + nucleus elastic 
scattering; (D) Exp 470: reactive content of the optical potential at 
800 MeV; (E) Exp 642: 800 MeV (vector p,p’) inclusive cross sec- 
tions and analyzing powers; (F) Exp 392: a measurement of the 
Wolfenstein amplitudes for p - p and p - n scattering at 800 MeV; 
(G) Exp 626: measurement of triple scattering parameters for 800 
MeV inclusive (vector p,p’) on 'H, 7H, and 1*C; (H) Exp 686U: P 
+ *8Pb elastic and inelastic scattering at 318 MeV; (I) Exp 736: P 
+ “,“8Ca, **Fe elastic scattering at 318 MeV; (J) Exp 563: P + P 
elastic scattering at 500 and 800 MeV; (K) Exp 760: P + ‘'H, “Ca, 
and ?°*Pb elastic and inelastic scattering at 650 MeV; (L) BNL Exp 
758: observation of hypernuclei in the '*C(ar*,K* )/sub lambda/!#C 
reaction; (M) theoretical study of kaon + nucleus elastic and inelas- 
tic scattering; and (N) theoretical determination of effective interac- 
tions. Publications are listed. (WHK) 


42002 (INDC(SEC)—88/URSF) WRENDA 83/84. 
World request list for nuclear data. Piksaikin, V. (ed.). 
(International Atomic Energy Agency, Vienna (Austria). 
International Nuclear Data Committee). Nov 1983. 169p. 
NTIS (US Sales Only), PC AO8/MF A01. Order Number 
DE84703071. 

WRENDA 83/84 is the eighth edition of the World Request 
List for Nuclear Data. This list is produced from a computer file of 
nuclear data requests, maintained by the Nuclear Data Section of 
the International Atomic Energy Agency (IAEA). The requests are 
provided by official bodies, such as national nuclear data commit- 
tees, through four regional data centers serving all Member States 
of the IAEA. Each request included indicates: that the estimated 
accuracy of the nuclear data available does not satisfy the require- 
ments encountered, and that, consequently, new data measurements 
and/or data evaluations with improved accuracy are highly desira- 
ble. WRENDA is intended to serve as a guide to experimentalists, 
evaluators and administrators when planning nuclear data measure- 
ment and evaluation programs. The requests in this edition come 
from 15 different countries and one international organization. 


42003 (INIS-mf—8979) Progress report, 1982/83. Koce- 
var, P. (Graz Univ. (Austria)). 1983. 22p. (In German). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702163. 

The main research fields of the institutes are 1) Electromag- 
netic processes in external field. 2) Field theory and mathematical 
physics. 3) Elementary particles theory. 4) Many-particle - and nu- 
clerar physics. 5) Semiconductor physics. 6) Energy and founda- 
tions of nuclear energy. 7) Fundamentals of quantum theory. A bib- 
liography of theses, lectures and publications is included. 


42004 (INIS-mf—9032, pp vp) Nuclear physics in 
Czechoslovakia - the last five years and further prospects. 
Cajko, J.; Tucek, J.; Vinduska, M. (Ceskoslovenska Akade- 
mie Ved, Rez. Ustav Jaderne Fyziky). 1981. (In Czech). 
NTIS (US Sales Only), PC A06/MF AOl1. Order Number 
DE84780517. (CONF-8108164—Pt.2). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 
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A brief survey is given of certain selected results of the 
work carried out in the years 1976 to 1980 at institutes of the 
Czechoslovak Academy of Sciences and at institutes of higher edu- 
cation in Czechoslovakia in the field of nuclear physics within the 
framework of the solution of one of the main tasks of the State plan 
of basic research, namely work devoted to theoretical nuclear phys- 
ics, nuclear spectroscopy, nuclear reactions with charged particles 
and neutron physics. The development is described of the experi- 
mental base at Czechoslovak nuclear physics institutes. Attention is 
also devoted to the implementation of the results of experimental 
work, methods being developed and experimental equipment in 
other fields of science and technology as well as in production. 
Future trends of Czechoslovak nuclear physics are indicated. 


42005 (INIS-mf—9032) Seventh conference of Czechoslo- 
vak physicists. Part II. Trlifaj, M. (Jednota Ceskoslovens- 
kych Matematiku a Fyziku, Prague). 1981. 121p. (In Czech). 
(CONF-8108164—Pt.2). NTIS (US Sales Only), PC A06/ 
MF AOl1. Order Number DE84780517. 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 

Papers presented were entered into the data base separately. 
(WHK) 


42006 (INIS-SU—236, pp 60-64) Alternate ways for au- 
tomation of evaluating nuclear physical data reliability from 

primary literature. Golashvili, T.V.; Tsvetaev, S.M. 
(Tsentral’nyj Nauchno-Issledovatel’skij "Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh _Issledovanij Atomnoj 
Nauke i Tekhnike, Moscow (USSR)). 1983. (In Russian). 
NTIS (US Sales Only), PC All/MF A0Ol1. Order Number 
DE84780474. (CONF-8210210—Pt.3). 

From Conference on nuclear physics; Kharkov, Ukrainian 
SSR (4 Oct 1982). 

Methods, possible ways, criteria and algorithms for organiz- 
ing an automated system for evaluating nuclear physical data reli- 
ability from primary literature are discussed. It is noted that auto- 
mation of data reliability evaluation does not substitute for a scien- 
tist dealing with data evaluation. It only releases him from hard, 
monotonous and tedious work not requiring erudition or profound 
knowledge. Computers will facilitate and accelerate the work of 
the expert and, hence, lead to a sharp increase of a bulk of works 
on evaluation of data reliability. 


42007 (JAERI-M—84-010) Proceedings of the 1983 semi- 
nar on nuclear data. Nakazawa, M.; Iijima, S.; Yamamuro, 
N.; Kikuchi, Y.; Seki, Y.; Nakajima, Y.; Hasegawa, A.; 
Asami, T. (eds.). (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki). Mar 1984. 277p. (In Japanese and English). 
(NEANDC(J)—97/AU; INDC(UJPN)—84/G; CONF- 
8311187—). JAERI, Tokai-mura, Naka-gun, Ibaraki-ken 
319-11, Japan. Order Number T184901547. 

From JAERI seminar on nuclear data; Tokai, Japan (30 Nov 
1983). 

The 1983 Seminar on Nuclear Data was held on November 
30 and December 1, 1983 in Tokai Research Establishment of 
JAERI, by Japanese Nuclear Data Committee (JNDC). The Semi- 
nar concerned: (1) Introduction to Nuclear Cross Section Measure- 
ment for Evaluators; (2) Verification of JENDL-2; (3) Sensitivity 
Analysis and Its Application; (4) Evaluation of JENDL-3; (5) 
Topics; and (6) Poster presentations on Differential and Integral 
Nuclear Data Measurements in JAPAN containing 19 papers. 
Given are the papers presented and the discussions made at the 
seminar. 


42008 (JINR—D-3,4-82-704) Fourth international school 
on neutron physics. Lectures. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR)). 1982. 534p. (CONF-820658—). 
NTIS (US Sales Only), PC A23/MF AOl1. Order Number 
DE84780542. 

From 4. international school on neutron physics; Dubna, 
USSR (8 Jun 1982). 

Separate entries were made in the data base for the papers 
presented. (WHK) 
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42009 (LYCEN—8302) 7. Biennial workshop on nuclear 
physics. (Lyon-1 Univ., 69 - Villeurbanne (France). Inst. de 
Physique Nucleaire). 1983. 494p. (In ee ok English). 
(CONF-830394—). NTIS (US Sales Only), PC A21/MF 
A01. Order Number DE84751189. 


From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 
Separate 


abstracts were prepared for the 33 papers presented 
at this workshop. 


42010 (NEANDC(E)—252-U-Vol.3) Annual progress 
report on nuclear data, 1983. Volume 3. (Commission of the 
European Communities, Geel (Belgium). Central Bureau for 
Nuclear Measurements). May 1984. 1llp. (INDC(EUR)— 
018/G). NTIS (US Sales Only), PC A06/MF A0O1. Order 
Number DE84901886. 

Project summaries are presented under the headings neutron 
cross sections of actinides, neutron cross sections of structural mate- 
rials, neutron cross sections of fission products, neutron gas produc- 
ing reactions, standard neutron data, and major research equipment. 
Also, research on non-neutron nuclear data is described under the 
headings decay studies, compilations and evaluations, and improve- 
ment of measurement and source preparation techniques. Publica- 
tions are listed. (WHK) 
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42011 (CEA-CONF—6662) Some aspects of fusion reac- 
tions in the tandem energy region. Ngo, C. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
—- Mar 1983. 19p. (CONF-830384—4). NTIS (US 
Sales Only), A02/MF AOl. Order Number 
DE84780399. 

From International symposium on nuclear physics at large 
tandem accelerators; Legnaro-Padova, Italy (15 Mar 1983). 

We review the following aspects of fusion reactions in the 
tandem energy region: the experimental definition of the fusion, the 
experimental techniques to measure fusion sections, the analysis of 
the data in terms of critical angular momentum, the static and dy- 
namical interpretations of the fusion process. 


(INDC(NDS)—146, pp 155-159) Analysis of the 
uncertainties of the RIL-TUD fission cross section measure- 
ment employing the TCAPM. Arlt, R.; Ortlepp, H.G. (Tech- 
nische Univ., Dresden (German Democratic Republic)). Jul 
1983. NTIS (US Sales Only), PC Al2/MF AOI. Order 
Number DE84780535. (CONF-830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 

: Absolute fission cross-section measurements at fixed neutron 
energies of 2.6, 8.5 and 14.7 MeV are being performed at the Ra- 
diuminstitute Leningrad (RIL) and the Technical University of 
Dresden (TUD) employing the time correlated associated particle 
method (TCAPM). The number of neutrons reaching the fission 
target is determined by counting the charged particles (Nsub(AP)) 
associated with these neutrons due to the kinematics of the neutron 
producing reactions [D(d,n)*He or T(d,n)*He]. The fission events 
(Nsub(f)) are counted in coincidence with the associated particles 
only, since more neutrons than the associated particles reach the 
fissile layer. The fission cross section is given by the formula: 
osub(f)=Nsub(f)/Nsub(AP).n where n is the number of fissile 
nuclei per cm? The sources of uncertainties in Nsub(f) and n are 
common with these of other methods of fission cross-section meas- 
urements, where fast fission chambers are used. The uncertainty of 
Nsub(AP), however, is connected with the special conditions of the 
TCAPM. 


(INDC(NDS)—151/L, pp 319-332) Experimental 
determination of photonuclear yield excited by bremsstrah- 
lung with 20-MeV-energy. Ivanov, I.N.; Rivkin, B.N.; Feok- 
tistov, Yu.V.; Filippov, V.V. (Vsesoyuznyj Nauchno- 
Issledovatel’ skij Inst. Radiatsionnoj Tekhniki, Moscow 
(USSR)). Jan 1984. NTIS (US Sales Only), PC Al6/MF 
A01. Order Number T184780543. (CONF-8311142—). 
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From IAEA consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

paper presents results of experimental measurements of 
yield of nuclides formed under the action of bremsstrahlung and 
their decay products. As a result of identification of photonuclear 
reaction products, formed from 69 elements under the action of 
bremsstrahlung with 20MeV energy generated by linear electron 
accelerator, 227 radioactive nuclides were detected. Irradiation time 
for the most part of samples was equal to 10 min and time of meas- 
urement of induced gamma activity 500 sec. 


42014 (ITEF—144(1982)) Determination of interaction 
point coordinates and reaction angles in a homogeneous mag- 
netic field. Koroleva, L.I.; Morozov, B.V. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1982. 11p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84702287. 

A simple method for determining angles and vertex coordi- 
nates of the reaction, which takes place in a homogeneous magnetic 
field is described using known parameters of particle trajectories 
and particle momenta at the field boundary. Results of determining 
errors for simulated events in the geometry of the SPIN device are 
presented. 


42015 (TTEF—172(1983)) Cross sections of neutron pro- 
duction with energies of 7,5-190 MeV in the p+A — n+X 
reaction at 1-9 GeV/c, 7* +A — n-+X reaction at 1-6 GeV/ 
c, 7 +A — n-+X reaction at 1,4 and 5 GeV/c. Bayukov, 
Yu.D.; Gavrilov, V.B.; Goryainov, N.A. (Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1983. 72p. (In Russian). NTIS (US Sales Only), PC A04/ 
MF AO1. Order Number DE84702646. 

The tables of cross sections of neutron production with ener- 
gies 7.5-190 MeV for reactions p+A—-n+X at 1-9 GeV/c, 
a* +A-—-n+X at 1-6 GeV/c and m +A—n+X at 1.4 and 5 GeV/ 
c are presented. A-dependence (for Be, C, Al, Ti, Fe, Cu, Nb, Cd, 
Sn, Ta, Pb and U targets) for incident 7.5 GeV/c protons and de- 
pendence on incident particle momentum (for protons at 1, 1.4, 2, 3, 
5, 6, 6.25, 6.5, 7, 7.5, 8.25, 8.5 and 9 GeV/c, for a*-mesons at 1, 
1.4, 2, 3, 4, 5 and 6 GeV/c, 7” -mesons at 1,4 and 5 GeV/c) for C, 
Cu, Pb, U targets are measured in detail, for secondary neutrons at 
119 deg. Detailed angular dependences in the range from 10 deg to 
160 deg are presented for C, Cu, Pb, U targets for incident 7.5 
GeV/c protons and 5 GeV/c 7 -mesons. Some of typical depen- 
dences are illustrated by diagrams. 


42016 (JINR—D-2-82-568, pp 153-156) Some results of 
nucleus-nucleus interactions in SKM-200 device. Lukstin'sh, 
Yu. 1982. (In Russian). NTIS (US Sales Only), PC A09/MF 
A01. Order Number TI84780158. (CONF-8205252—). 
From Meeting on investigations in the field of relativistic nu- 
clear nee Dubna, USSR (25 May 1982). 
ucleus-nucleus interactions were investigated using the 
SKM-200 two-meter streamer spectrometer in He, C, O, Ne nucle- 
us beams at 4.5 GeV/c/A momentum were investigated. Thin tar- 
gets (0.2-0.3 g/cm?) in a wide range of Li, C, Al, Si, Cu, Zr, Pb 
atomic masses were placed in the working chamber volume. Cross 
sections of inelastic interactions in 7He, 1*C, and 7*Ne beams were 
measured. Experimental data agree satisfactorily with calculations 
according to the Glauber theory. Analysis of the 7~ multiple pro- 
duction during central interactions (CI) was carried out. The most 
characteristic results in ‘*C and ‘*O beams don’t contradict a 
model of independent nucleon-nucleon interactions of colliding 
nuclei. Kinematic characteristics of 7~ mesons are investigated. De- 
pendences of transverse momentum on atomic target masses and on 
atomic masses of charged fragments of an incident nucleus don’t 
agree with predictions of a thermodynamical model and a model of 
a coherent tube where the growth < psub(perpendicular) > is ex- 
pected with the growth of atomic masses of an incident nuclei and 
a nuclei of the Asub(p) or Asub(t) targets. To search for shock 
waves in nuclei, angular distributions of slow protons in CI of 
C+Cu and C+Pb were investigated. There were no anomalies 
pointing to the po~ible appearance of shock waves. The manifesta- 
tion of collective interaction effects was not discovered in the ex- 


periment with the SKM-200. Apparently, it is advisable to investi- 
gate strange particle correlations and production at the GIBS 
device developed. These processes are more sensitive to the amount 
of transfered momentum. 
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42017 (INIS-SU—236, pp 9-13) Polarization vector of 
the recoil neutron in the deuteron electrodisintegration and 
the charge form factor of a neutron. Trubnikov, S.V. 
(Khar’kovskij Gosudarstvennyj Univ. (Ukrainian SSR)). 
1983. (in Russian). NTIS (US Sales Only), PC All/MF 
A01. Order Number DE84780474. (CONF-8210210—Pt.3). 

From Conference on nuclear physics; Kharkov, Ukrainian 
SSR (4 Oct 1982). 

On the basis of relativistic approach to deuteron it is calcu- 
lated the vector polarization Pn vector of the recoil neutron in deu- 
teron electrodisintegration by polarized electrons ed — enp. The 
formula for Pn does not contain Pn vector (en — en) approximate- 
ly Gsub(En)Gsub(Mn) (where Gsub(En) is a charge form factor 
and Gsub(Mn) is a magnetic form factor of a neutron). So the 
measurements of Pn vector (ed — enp) give us an effective tool for 
the determination of Gsub(En). 


42018 (ITF—83-30-R) Theoretical study of inclusive 
processes induced by intermediate energy light ions. Evlanov, 
M.V.; Polozov, A.D.; Sokolov, A.M. (AN Ukrainskoj SSR, 
Kiev. Inst. Teoreticheskoj Fiziki). 1983. 25p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84702637. 

The theory of diffraction dissociation and stripping is ex- 
tended to the nuclei with low binding energy with respect to the 
two-cluster break-up. The cross-sections calculated using the for- 
malism developed are compared with experimental data on the *He 
break-up reaction at energies E = 70, 90 and 110 MeV for a wide 
mass range of target nuclei. 


42019 (JINR—D-2-82-568, pp 149-152) Determination of 
polarized state of deuteron beam. Golovin, B.M. 1982. (In 
Russian). NTIS (US Sales Only), PC A09/MF A0O1. Order 
Number T184780158. (CONF-8205252—). 

From Meeting on investigations in the field of relativistic nu- 
clear physics; Dubna, USSR (25 May 1982). 

Modern methods of the beam polarization determination are 
based on studying peculiarities of investigated particle (nuclei) 
interaction with the polarization target-analyzer. Methods for deter- 
mining the polarization State of a deuteron beam by means of the d 
vector + B — E(THETA, u)+F binary reaction proceeding with 
parity conservation were considered. Schemes of the experiment 
set-up in the case of a nonpolarized and polarized targets were con- 
sidered as well using beams of a polarized source and a beam pro- 
duced during the elactic scattering of nonpolarized deuterons with 
some nucleus. 


42020 (JINR—E-1-82-919) Determination of deuteron 
six-quark component parameters. Nomofilov, A.A.; Pis- 
kunov, N.M.; Sharov, V.I. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy). 1982. 4p. 
NTIS (US Sales Only), PC A02/MF AOl. Order Number 
DE84702308. 

New data on the nucleon momentum distribution in deuteron 
have been obtained, and parameters of the 6q-component of deuter- 
on have been determined. Taking the 6q-component into account, 
the precision data on deuteron stripping by nuclei (Dubna) and deu- 
teron electrodesintegration (Stanford) can be well described. 


42021 (JINR—E-1-83-486) A-isobar excitation in carbon 
nuclei in charge-exchange reaction (*He,t) at 4.4-10.7 GeV/c. 
Ableev, V.G.; Kobushkin, A.P.; Kurepin, A.B. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). 1983. 4p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84702309. 

The preliminary data on (*He, t) reaction on hydrogen and 
carbon nuclei at helium-3 momentum of 6.78 GeV/c are presented. 
The data were obtained at Dubna synchrophasotron. It is found 





that at this momentum the main mechanism of the (*He, t) reaction 
on a nucleus is the A-isobar excitation in the nucleus. From the 
comparison with data at 4.4 and 10.7 GeV/c, obtained in this ex- 
periment, and also with the Saclay data at 3.9 GeV/c, one can see 
that the mechanism via the A-degrees of freedom excitation in a nu- 
cleus becomes dominant with the beam energy increasing. At 10.7 
GeV/c it almost entirely determines the reaction cross section, 
while at the intermediate energy (Saclay) the sizeable contribution 
to the reaction cross section yields the spin-isospin excitations of 
nuclear levels in the recoil nucleus. This data indicates to the col- 
lective nature of the A-excitations in nuclei. 


42022 (JINR—E-2-82-420) Confinement forces in fast 
backward nucleon production off nuclei. Kopeliovich, B.Z.; 
Niedermayer, F. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1982. 7p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702639. 

Submitted to the journal Phys. Lett. 

Multiple colour exchange mechanism is proposed to describe 
fast backward nucleon production off nuclei at high energies. Cross 
section of hd — psub(B)X reaction is calculated in the colour flux 
tube model. This contribution is found to dominate in the hard part 
of momentum spectra. 


42023 (JINR—E-2-83-254) Preliminary results of the 
analysis of the CERN ISR data on pa- and aa-interactions 
within the frame of eikonal model. Uzhinskij, V.V.; Omboo, 
Z. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Nuclear Problems). 1983. 7p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84702640. 

The results of a calculation of different characteristics of pa- 
and aa-interactions, such as multiplicity distributions, rapidity dis- 
tributions two-particle correlation functions, and inclusive cross 
sections, performed in the frame of eikonal model, are reported. 
The reasonable agreement of the theory and the experimental data 
is obtained. The calculations were performed under the assumption 
that all secondary particles leave the interaction region without res- 
cattering and that only baryons suffer multiple scattering. The 
cross-sections of different inelastic reactions were determined with 
the help of the eikonal approach. At simulation of inelastic baryon- 
baryon interactions, the Levchenko-Nikolaev model was used. All 
calculations were performed using the Monte-Carlo method. 


42024 (JINR—R-1-83-556) Quasi-elastic scattering of 
pions on ‘He. Balestra, F.; Garfan'ini, R.; Piradzhino, G.; 
Lyashenko, V.L.; Pontekorvo, D.B.; Falomkin, I.V.; Shcher- 
bakov, Yu.A. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1983. 4p. (In Russian). 
(CONF-8304169—1). NTIS (US Sales Only), PC A02/MF 
AO1. Order Number DE84702314. 

From 3. All-Union seminar program for experimental inves- 
tigations at the TYal AN SSSR meson factory; Zvenigorod, USSR 
(1 Apr 1983). 

i-elastic scattering in the msup(+-)+‘Hem* +‘* 
He—7*~ +p+°H has been studied at a pion energy of 156 MeV. 
Experimental results were obtained using a streamer chamber-target 
filled with helium at 4 atm and surrounded by a hodoscope of scin- 
tillation counters included in the triggering system. The differential 
cross sections of the quasi-elastic process were measured and the 
angular correlations between the secondary particles were deter- 
mined. The total cross sections of the process are determined. From 
the analysis carried out it follows that the reaction mechanism is 
determined by quasi-free mp -scattering and excitation of the A-res- 
onance. 


42025 (JINR—R-2-83-439) Polarization in the elastic eD 
scattering at large momentum transfers and the quark struc- 
ture of a deuteron. Burov, V.V.; Dorkin, S.M.; Dostovalov, 
V.N. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics). 1983. 14p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702299. 

It is shown that a small (5-8%) admixture of the six-quark 
component in the deuteron wave function which is to be intro- 
duced to describe elastic eD-scattering at large transfered momenta 
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(q? > 1 GeV*/c?) changes essentially the behaviour of the polar- 
ization tensor and the ratio of the vector to tensor polarization 
compared to the models which do not take such admixtures into 
account. The corresponding experiments are emphasized to be im- 
portant, which are aimed at testing the predictions of models in- 
cluding six-quark admixtures in the deuteron. 


42026 (LYCEN—8302, pp CS5.1-C5.23) 7-N-N system at 
intermediate energies. Fayard, C.; Lamot, G.H.; Perrot, J.L. 
1983. (In French). NTIS (US Sales Only), PC A21/MF 
A01. Order Number T184751189. (CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

The Mizutani-Avishai equations for the coupled 7NN-NN 
systems have been used to describe wd-wd, md <--> NN and 
a™NN-NN reactions at energies Tsub(N)sup(Lab) up to 1 GeV. The 
equations are fully relativistic and the t-matrix in the wN-P,, chan- 
nel is written as a sum of a pole part and non-pole part. Heavy 
mesons exchange contributions are taken into account in order to 
improve the NN phase shifts. The observables for the three reac- 
tions are qualitatively reproduced, but persistent discrepancies 
remain between theory and experiment namely for the polarizations 
in wd-md, and Asub(yo) in ad-NN reactions. 


42027 (LYCEN—8302, pp C10.1-C10.18) Pion produc- 
tion in nucleus-nucleus collisions at intermediate 

Hibou, F. 1983. (In French). NTIS (US Sales Only), PC 
A21/MF AOl. Order Number 1184751189. (CONF- 
830394—). 


From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

After general considerations on pion production in nucleus- 
nucleus collisions at energies of some hundreds MeV and under the 
free production threshold, experiments at the CERN Synchrocyclo- 
tron and at Saturne, with deuteron, *He and “C beams are de- 
scribed. For the inclusive production the good agreement of the ex- 
perimental *He data and different theoretical predictions leads to 
an open situation between a microscopic description and a purely 
statistical interpretation. The cross sections of the exclusive reac- 
tions induced by deuterons and *He ions, which are very weak, 
seem to reach a maximum at about 100 MeV per nucleon, in agree- 
ment with coherent production mechanisms. 


42028 (LYCEN—8302, pp S4.1-S4.3) Calculation of the 
ground state properties of ‘He in harmonic oscillator bases. 
Ceuleneer, R.; Vandepeutte, P. 1983. (In French). NTIS 
(US Sales Only), PC A21/MF AOl. Order Number 
1184751189. (CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

The ground state properties of ‘He are calculated in oscilla- 
tor bases including all the configurations up to Nh/27@ energy 
with N <= 8. The potential of Gogny is used in the calculation. 


42029 ee pp S13.1-S13.2) Study of isobar- 
ic exchange currents in deuterium by the reaction *D(e,e'p)n. 
Barreau, P.; Bernheim, M.; Bradu, P. 1983. (In French). 
NTIS (US Sales Only), PC A21/MF AOl. Order Number 
1184751189. (CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 


42030 Gown le ee of the Phillips line. Tkachenko, 
Eh.G. (Radievy: , Leningrad (USSR)). 1982. 6p. (in 
Russian). NTIS tus Sales Only), PC A02/MF AOl1. Order 
Number DE84702302. 

The problem on the origin of the Phillips line, strong corre- 
lation between the doublet and scattering length and triton binding 
energy is discussed. The Phillips line is calculated for the case of 
the zero-range nucleon-nucleon interaction. It is shown that the 
Phillips line is a consequence of the noticable smallness of nucleon- 
nucleon potential range as compared with the nucleon-nucleon scat- 
tering lengths. 
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REFER ALSO TO CITATION(S) 41824, 41824, 42037 


42031 (CEA-N—2334) Deep inelastic electron scattering 
from carbon. Barreau, P.; Bernheim, M.; Duclos, J. (CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Jun 1983. 70p. (In French). NTIS (US Sales 
Only), PC A04/MF A01. Order Number DE84780420. 


Experimental numerical values on deep-inelastic electron 
scattering from carbon are given. The first table gives the radiation 
corrected cross sections and their uncertainties, for incident ener- 
gies (120 MeV < E < 680 MeV) and 4 scattering angles (36°, 60°, 
90° and 145°). The second and the third tables give the longitudinal 
and transverse response functions and their uncertainties for two 
types of cross-section decomposition: one at constant momentum 
transfer and the other one at constant four-momentum transfer (200 
MeV/c <= /q vector/ <= 600 MeV/c and 200 MeV/c <= 
qsub(u. <= 500 MeV/c). 


42032 (CONF-840784—1) Study of (e,e’N) reactions from 
nuclear targets in the quasi-elastic region. Kleppinger, W.E. 
(Argonne National Lab., IL (USA)). Jul 1984. Contract W- 
31-109-ENG-38. 16p. NTIS, PC A02/MF A01; GPO Dep. 
Order Number DE84015825. 


From Nucleon and nuclear structure and exclusive electro- 
magnetic reaction studies workshop; Cambridge, MA, USA (23 Jul 
1984). 

We have calculated (e,e’p) cross sections in the quasi-elastic 
region in an attempt to unravel the contributions of the various 
structure functions and to study the effect of the optical potential. 
Our calculations for 1*C and '°O indicate that the Coulomb-Trans- 
verse structure function W/sub CT/sup (+)/ plays an important 
role in understanding the data. We have also calculated the coinci- 
dence cross section with polarized electrons; the asymmetry A due 
to final-state interactions is predicted to be of order 10 to 20% for 
the cases considered and is sensitive to details of the optical poten- 
tial. 9 references, 7 figures. 


42033 (CRN-PN—81-11) Coherent pion production in- 
duced by 300 MeV and 600 MeV deuterons. Aslanides, E.; 
Bergdolt, A.M.; Bing, O. (Strasbourg-1 Univ., 67 (France). 
Centre de Recherches Nucleaires). 1981. 15p. NTIS (US 


Sales Only), PC A02/MF AOl. Order Number 
DE84780429. 


Experimental data on (d,7r) reactions at 300 MeV and 600 
MeV incident energy are presented. Inclusive spectra on ®Li, *Be 
and '°B targets near the kinematical limit do not show the usual 
scaling behaviour. For the two-body reaction ®Li(d,7)*B the 
lowest energy discrete states of the final nucleus were clearly re- 
solved and the cross sections for pion production leading to those 
states have been determined. 


42034 (DOE/ER/02490—3) Study of structure of nuclei 
with neutrons and nuclear data measurements for MFE. 
Progress report, December 1, 1981-July 31, 1984, Lane, 
R.O.; Grimes, S.M. (Ohio Univ., Athens (USA)). 1984. 
Contract AC02-76ER02490. 211lp. NTIS, PC A10/MF AO1; 
1; GPO Dep. Order Number DE84015128. 

Portions are illegible in microfiche products. 

Measurements of cross sections for neutron induced reac- 
tions of interest to the fusion energy program have been carried 
out. These measurements include neutron elastic and inelastic cross 
sections for ®*Li, B, °C and **O as well as cross sections for 
®Li(n,t)a, **Ni(n,z), ©Ni(n,z) and stainless steel (n,z) reactions. 
Most of these data have been analyzed using either R-marix studies 
or Hauser-Feshback calculations. Details of these measurements and 
analyses are given. Improvements to the facilities at this Laboratory 
are also described. A new shell model code has been developed to 
aid in studies of nuclear structure and reaction mechanisms. A de- 
scription of the code and a summary of the structure and level den- 
sity calculations now in progress are given. 


ERA-9/20 / 5592 


42035 (FRNC-TH—1458) Measurement of 70 meson 
photoproduction from '*C near threshold. Guerra-Gomez, C. 
(Paris-7 Univ., 75 (France)). Sep 1983. 81p. (In French). 
NTIS (US Sales Only), PC A05/MF A01. Order Number 
DE84751394. © 

Measurement of the total cross sections for coherent photo- 
production of 77° mesons from 1C near threshold were made using 
a quasi-monochromatic photon beam obtained by annihilation of 
monoenergetic positrons. The 7° mesons were detected by a lead 
glass Cherenkov counter with a large aperture and a high efficien- 
cy. The results obtained were compared with other experimental 
data and with the theoretical predictions of a nuclear model. 


42036 (IAE—3643/2) Analysis of particle scattering on 
nuclei with vibrational level excitation. Drozdov, S.I. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1982. 25p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702306. 

Experimental data on the scattering of ®Li ions with the 
energy of 60 and 90 MeV on 7*C nucleus with the excitation of 
single-phonon levels are analyzed. The analysis is performed in the 
approximation of the direct scattering mechanism which is ex- 
plained by the coupled channel theory or in the first approximation 
of the perturbation theory with regard to the oscillation amplitude. 
The analysis of data for integral cross sections of inelastic scattering 
of neutrons with the energy about 1 MeV scattered on the *°Sm 
nucleus with the excitation of one- and two-phonon levels is also 
considered. 


42037 ((AE—3754/2) Study on the 1*C(*Li, *He)'*N re- 
action and the proximity effects to the 77,condensation thresh- 
old. Aleksandrov, D.V.; Bang, E.; Borzov, I.N. (Gosudarst- 
vennyj Komitet po Ispol’'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1983. 32p. (In Russian). 


NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE84702307. 

At ®Li 93 MeV ion energy the *C(®Li, *He)!*N reaction in 
7-26 deg angle range is investigated. Angular distributions for the 
four most intensive *He nuclei groups corresponding to transitions 
into basic (11+) and excited (12*, 2:~, 4:7 )'*N nucleus states are an- 
alysed. The theoretical analysis has been performed on the assump- 
tion of spin-isospin excitation mechanism in the framework of the 
method of distorted waves with finite interaction radius and ac- 
count of efficiency (*Li-*He) light system. Parallel with wave func- 
tions of shell model in calculations transition densities obtained on 
the base of the theory of finite Fermi systems have been used. An 
attempt is made on the theory and experimental basis to extract g’ 
constant with the aim of obtaining information on the nuclei prox- 
imity to the 77-condensation threshold. 


42038 (IN2P3—82-01, pp 301-316) Some aspects of the 
nucleus-nucleus reactions at intermediate energies. Guet, C. 
1982. (In French). NTIS (US Sales Only), PC A15/MF 
A011. Order Number TI84751180. (CONF-8209225—). 

From 1. Joliot Curie school of nuclear physics - nuclear col- 
lisions at energies near the Fermi energy; Bombannes-Bordeaux, 
France (13 Sep 1982). 

Some aspects of heavy ion nuclear reactions at intermediate 
energies are discussed. The results obtained with the 1*C beam of 
CERN seems to indicate the nucleon-nucleon collision predomi- 
nance. It was shown on reaction cross sections, pion and light parti- 
cle production. 


42039 (INIS-mf—8981, pp vp) Measurement of the 
12C(12C, ®Besub(g.s.))!*Osub(g.s.) cross section at subbarrier 
energies by plastic detectors. Hunyadi, I. (Magyar Tudoman- 
yos Akademia, Debrecen. Atommag Kutato Intezete); 
Szoeghy, I.M.; Cujec, B. (Laval Univ., Quebec City 
(Canada)). 1983. NTIS (US Sales Only), PC A04/MF AO1. 
Order Number T184780475. (CONF-830969—). 

From 12. international conference on solid state nuclear 
track detectors; Acapulco, Mexico (4 Sep 1983). 

The astrophysically significant yields for the '*C('*C,*Be 
sub(g.s.))’®Osub(g.s.) reaction have been measured at several inci- 





dent energies between 2.4<Esub(c.m.) (MeV)<6.4, detecting a- 
particles from the *Besub(g.s.) > a decay in the forward directions 
by a Mylar shielded Makrofol-E type polycarbonate foil. The ao 
and a; groups from the *Ne+a channels were separately counted 
at backward angles in the same foil. Compared to the a» and ai 
groups the yield for the '*C('#C,*Be)'*O reaction becomes increas- 
ingly more important with decreasing energy. The measured angu- 
lar distributions are indicative of an a-transfer. (author). 


(INIS-mf—8981, pp vp) Measurement of the 
2CC2C, ®Besub(g.s.))'*Osub(g.s.) cross section at subbarrier 
energies by plastic detectors. No. E/13. Hunyadi, I. (Magyar 
Tudomanyos Akademia, Debrecen. Atommag Kutato Inte- 
zete); Szoeghy, I.M.; Cujec, B. (Laval Univ., Quebec City 
(Canada)). 1983. NTIS (US Sales Only), PC A04/MF AO0Ol1. 
Order Number DE84780475. (CONF-830969—). 

From 12. international conference on solid state nuclear 
track detectors; Acapulco, Mexico (4 Sep 1983). 

The astrophysically significant yields for the '*C(?#C,*Be 
sub(g.s.))'*Osub(g.s.) reaction have been measured at several inci- 
dent energies between 2.4<Esub(c.m.) (MeV)<6.4, detecting a- 
particles from the *Besub(g.s.) —> a decay in the forward directions 
by a Mylar shielded Makrofol-E type polycarbonate foil. The ao 
and a; groups from the 7°Ne+a channels were separately counted 
at backward angles in the same foil. Compared to the ao and a; 
groups the yield for the '*C('#C,®Be)'*O reaction becomes increas- 
ingly more important with decreasing energy. The measured angu- 
lar distributions are indicative of an a-transfer. 


42041 (INIS-SU—236, pp 22-26) Study on high-lying 
states of nuclei in the photon resonance scattering near pion 
production threshold. Korenman, G.Ya.; Popov, V.P. (Mos- 

kovskij Gosudarstvennyj Univ. (USSR). Nauchno- 


Issledovatel’skij Inst. Yadernoj Fiziki). 1983. (In Russian). 


NTIS (US Sales Only), PC All/MF AOl1. Order Number 
DE84780474. (CONF-8210210—Pt.3). 

From Conference on nuclear physics; Kharkov, Ukrainian 
SSR (4 Oct 1982). 

The isospin-splitted total probabilities of the excitation of nu- 
clear levels by the resonance scattering of the high-energy photons 
near the pion production threshold are considered for even p-shell 
nuclei W(T=0): W(T=1): W(T=2) approximately 40:50:10. 


42042 (ISN—82-11) Observation of rainbow scattering in 
the *7C + "C system at E(cm) = 508 MeV. Buenerd, M.; 
Martin, P.; Bertholet, R. (Grenoble-1 Univ., 38 (France). 
Inst. des Sciences Nucleaires). Mar 1982. 12p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84780436. 

The elastic scattering cross-section for 1*C + !C has been 
measured in the range theta(lab) = 1.5 to 9° Evidence for a nucle- 
ar rainbow effect is reported. A value of the reaction cross-section 
is deduced from the optical model analysis. 


42043 (ITEF—152(1983)) Phenomenological analysis of 
the p-even- and p-odd-angular asymmetry of alpha particles in 
the '°B(n, a)’Li reaction with thermal polarized neutrons. 
Rzhevskij, ES. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1983. 14p. (in 
Russian). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702288. 

The formalism for multilevel phenomenological analysis of 
angular asymmetry of alpha-particle escape from compound-nuclei 
in reactions induced by thermal polarized neutrons is suggested. 
The formalism is based on R-matrix theory of nuclear reactions. 
The connection of problems of angular correlations description 
with those of light nuclei structure is shown. The problems related 
to the selection of compound-resonance parameters, determination 
of alpha-cluster states, estimation of the role of these or those com- 
pound-resonances in neutron and alpha-particle channels are dis- 
cussed. An explanation is given to the observations in the experi- 
ment p-even left/right angular asymmetry of alpha-particles. The 
values of p-odd angular correlations, the measurements of which 
are continued, are estimated. 
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42044 (ITP—83-78-E) Algebraic realization of the reso- 
nating group method for gree me scattering problem in 
an eight nucleon system. 1 results. Badalov, S.A.; 
Filippov, G.F. (AN Ukrainskoj SSR, Kiev. Inst. Teoreti- 
cheskoj Fiziki). 1983. 25p. NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84703068. 

All the basic calculation formulas of an algebraic version of 
the resonating-group method for a multichannel problem of the 
scattering of a nucleon by 7Li and 7Be taking into account a+a 
channel are derived. The spin-orbital and the Coulomb interactions 
are taken into consideration. The procedure enabling an exact pro- 
jection into the states with the given values of the channel quantum 
numbers is proposed. 


42045 (JINR—E-2-83-72) Multiqwark states in deep-in- 
elastic muon-nucleus scattering. Titov, A.I. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1983. 6p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84702292. 

Deep-inelastic muon-nucleus scattering in the region of the 
Bjorken-scaling variable x > 1 is analysed. It is shown that the 
main contribution to the nuclear structure function in that region 
comes from scattering of muons by six-quark configurations inside 
the nuclei. The six-quark state probability of an order of 2-7 per 
cent gives the value of the nuclear structure function to be about 
10-* - 10-5 at x approximately equal to 1.4. The role of the six- 
quark states is revealed in the determination of the scale parameter 
of QCD from the muon-nucleus data at x approximately 1. 


42046 (JINR—E-4-82-772) Meson exchange corrections 
to nuclear weak axial charge density in hard pion model and 
O* reversible O~ transition in A = 16 nuclei. Jager, H.U.; 
Kirchbach, M.; Truhlik, E. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1982. 
12p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84702293. 

Starting with the hard pion model based on a minimal chiral 
invariant phenomenological Lagrangian, the two-particle part of 
the time component of the weak axial-vector current is constructed 
in the tree-approximation. Pion, rho- and Ai-meson exchanges are 
considered. The mesonic exchange operator obtained is applied to 
describe the purely weak axial 0* reversible 0, AT=1 transition in 
the nuclear A=16 system, the muon reaction p~ + **O(0,*; T=0) 
— ™N(Q.-; T=1) + ysub(u) and beta decay **N(Qi°; T=1) > 
16Q(0,t; T=0) + e” + anti vsub(e). In order to treat nuclear 
structure correlation effects explicitly use of shell model wave func- 
tions with configuration mixing is made. The large enhancement of 
the nuclear weak axial charge density with respect to impulse ap- 
proximation is established. 


42047 (JINR—E-4-83-130) Two-body weak axial charge 
density and nuclear structure correlation effects in the isovec- 
tor transition ‘*O(O,*) reversible ‘*N(O,~). Jager, H.U.; 
Kirchbach, B.; Truhlik, E. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1983. 
llp. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84702094. 

Submitted to the journal Sov. J. Nucl. Phys. 

Hard pion model description of mesonic exchange correc- 
tions to the weak processes ‘*O(0,+)(mUon capture/beta 
decay)'*N(0,~ ) as well as nuclear structure correlation effects lead 
to a level of accuracy of the theoretical data analysis which enables 
one to obtain information about weak coupling constants. So, the 
extracted ratio of the indUced pseudoscalar coupling constant 
gsub(p) to the axial nucleon form factor gsub(A)(gsub(p)/gsub(A) 
approximately 10) lies close to the current algebra prediction 
(gsub(p)/gsub(A) approximately 7-8). Short range correlation ef- 
fects, introduced in the nuclear wave functions, are necessary be- 
cause they gUarantee a correct behaviour of the hard pion results 
in the soft pion limit. Muon capture '*O(O,*)}'*N(O,*) and beta 
decay **N(O.~ }->"*(O.* ) processes. 
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42048 (JINR—E-4-83-368) Application of the method of 
hyperspherical functions to description of ‘*O + *°O elastic 
scattering. Nazmitdinov, R.G.; Saupe, G.; Shitikova, K.V. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1983. 14p. NTIS (US Sales Only), PC 
A02/MF A01. Order Number DE84702096. 

Submitted to the journal Sov. J. Nucl. Phys. 

The potentials of nuclear interaction of **O+ '*O. have been 
calculated in the framework of the folding model and in the 
energy-density formalism using the radial density distributions of 
the nuclei obtained by the method of hyperspherical functions. The 
dependence of the cross section of the elastic scattering in this 
system at various incident energies on the type of the nucleon-nu- 
cleon forces and the influence of the choice of the model for the 
nuclear interaction potential on the results have been investigated. 
Identical description of elastic scattering by using the realistic nu- 
clear interaction potential on the basis of the finite-range forces and 
the potential calculated with the Skyrme delta-forces, respectively, 
indicate that three-particle forces have to be taken into account. 


42049 (JINR—R-1-83-295) Investigation of energy and A 
dependences of polarization of protons knocked out from 
nuclei by protons at 640 MeV. Zul’kariev, R.Ya.; KutueV, 
R.Kh. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems). 1983. 4p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702312. 

Results of polarization measurements of cumulative protons 
in p+A — p+... reaction for projectile energy of 640 MeV are 
presented. Energy dependence in 120-235 MeV is represented for 
57.5-150 deg observation angles in the laboratory system. Mean 
viaues of polarization are measured in the 120-235 MeV range for 
Be, C, Al and Pb targets. It decreases with increasing of atomic 
number of target-nucleus. 


42050 (JINR—R-1-83-354) A-hyperon and K°-meson 
production cross sections in the CC-interactions at 4.2 GeV/c 
momentum per nucleon. Arakelyan, S.G.; Kechechyan, A.O.; 
Martynov, A.S.; Rodionov, A.I.; Rozhdestvenskij, A.M.; 
Temnikov, P.P.; Timonina, A.A.; Shakhbazyan, B.A. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). 1983. 4p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84702648. 

A-hyperon and K°-meson production effective cross sections 
in interactions of relativistic carbon nuclei, measured using a 2- 
meter propane bubble chamber, appear to be 
osub(A)sup(cc)=(24+-6) mb; osub(Ksup(0))sup(cc)=(30+-10) 
mb. They are in good agreement with the predictions of the fires- 
treak model making use of the hypothesis on chemical equilibrium 
and associative production of strange particles. It means that 
strange particle production in CC-interactions at 4.2 GeV/c mo- 
mentum per nucleon is well described without hypothesis about the 
quark-gluon phase transition. 


42051 (JINR—R-2-83-218) Spin effects in charge-ex- 
change reactions with relativistic ions. Kaptar’, L.P.; Titov, 
A.I. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Theoretical Physics). 1983. 11p. (In Russian). NTIS (US 


Sales Only), Order 
DE84702097. 

Submitted to the journal Sov. J. Nucl. Phys. 

The spin effects in charge exchange processes are investigat- 
ed in peripheral collisions of relativistic nuclei. It is shown that the 
cross section of the charge exchange processes are due to the spin- 
flip transitions if they are not forbidden by the selection rules. 
Cross sections of charge exchange reactions of carbon 12 and 
oxygen 16 ions on a carbon target at the initial energy of 2.1 GeV/ 
nucleon are calculated. The main contribution into a cross section 
depend on a region of relatively small momentum transfer. 


PC <A02/MF _ AOI. Number 


42052 (JINR—R-2-83-544) Stochastic method of calcula- 
tion of nucleus-nucleus scattering characteristics in the ei- 
konal approach. Zadorozhnyj, A.M.; Uzhinski, V.V.; Shma- 
kov, S.Yu. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Techniques and Automation). 
1983. 4p. (In Russian). NTIS (US Sales Only), PC A02/MF 
AO1. Order Number DE84702098. 


ERA-9/20 / 5594 


Submitted to the journal Sov. J. Nucl. Phys. 

A calculation method based on the Monte-Carlo estimation 
of the values averaged over different states on nucleons in colliding 
nuclei and N-N interaction configurations, which can be simulated 
using random graph generation methods is proposed. For example 
the cross sections of different inelastic 1*C1*C collisions are given. 
ThroUgh the proposed approach it has been shown for the first 
time that in inelastic collisions of heavy nuclei the substantial part 
belongs to specific reactions which do not have analogs in hadron- 
nucleus interactions. 


42053 (JINR—R-15-83-442) Effect of coherent energy 
width at the proton capture by a '*C nucleus. Poyarkov, 
V.A.; Sizov, I.V. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics). 1983. 8p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702315. 

The gamma-ray spectra form the '*C(p, y)!°N reaction were 
studied in a thick” target in the proton energy range from 1500 to 
2000 keV. An anomaly is observed in the capture of protons with 
energies of approximately 1700 keV. The difference was observed 
of the reaction cross section measured with the thick” target from 
that with the “thin” one at the same proton energy. The effect can 
be described under assumption, that in the “thick” target a wave 
packet is formed with the energy width of approximately 40 keV in 
proton deceleration. 


42054 (KFTI—82-35) Polarization effects at electron and 
neutrino scattering by the °Li nucleus with excitation of the 
Jsup(p)—Osup(+), I=1 level. Rekalo, M.P. (AN Ukrainskoj 
SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 1982. 21p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0Ol1. Order 
Number DE84702644. 

Polarization phenomena in the processes of inelastic scatter- 
ing of leptons with ®Li, e*~ +*®Li — e*~ + *Li*, v(anti v)+ *Li > 
v(anti v)+®Li* nuclei with the excitation of tausup(p) = 0*, I=1 
level are investigated, *Li and ®Li nuclei being considered as ele- 
mentary particles with definite quantum numbers. The dependence 
of the differential cross section of the e~ + *Li — e~ + ®Li* process 
on polarizations of colliding particles can be predicted exactly. P- 
odd effects in e~ +®Li — e~ +®Li* due to interference of ampli- 
tudes of single-photon and z-boson mechanisms depending on polar- 
ization of electron ®Li nucleus in the initial state are studied. For 
v(anti v)+*Li — v(anti v)+*Li* process the dependence of the 
differential cross section on the polarization of the target is estab- 
lished. The connection between p-odd assymmetry of inelastic scat- 
tering of longtitudinally polarized electrons and the difference of 
the cross sections neutrino and antineutrino scattering is established. 


42055 (LYCEN—8302, pp C4.1-C4.26) Study of nuclei 
far from stability: alkali metals. Epherre, M. 1983. (In 
French). NTIS (US Sales Only), PC A21/MF A011. Order 
Number T184751189. (CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

A systematic study of the ground state properties of the 
alkali nuclei far from stability was started several years ago at 
CERN by a collaboration from Orsay. These nuclei, formed in 
high-energy proton-induced reactions, are studied following on-line 
mass separation. The methods used for the measurements of their 
half-lives, decay modes, masses, spins, magnetic and quadrupole 
moments, and charge radii are briefly presented. Physical informa- 
tion provided by these data are discussed: delayed neutron emis- 
sion; predicting power of mass formulae; nuclear structure features 
revealed by systematic studies of masses and radii along lines Z = 
cst; and the new proofs for the nuclear deformation around (Z = 
11, N = 20). 


42056 (LYCEN—8302, pp S6.1-S6.9) Alternative to the 
quenching of transitions in the spin-isospin channel by the 
delta resonance. Desplanques, B. 1983. (In French). NTIS 
(US Sales Only), PC A21/MF AOl. Order Number 
1184751189. (CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 





The observation of M1 transitions from ground states of *O 
and “Ca indicates that such nuclei are not saturated in spin and 
isospin. Therefore, they can be polarized by an external field, pro- 
duced for instance by a valence particle, which would act on these 
degrees of freedom. An estimate of this effect for the ground-state 
properties of nuclei with A = 15, 17, 39 and 41 shows that it can 
provide a quenching of transition amplitudes up to 15%. Similari- 
ties and differences with the quenching by the A resonance are dis- 
cussed. 


42057 Width of the 5.11 MeV state in '°B and isovector 
parity mixing. Napolitano, J.; Freedman, S.J. (Argonne Na- 
tional Lab., IL). Nuclear Physics [Section] A; 417: No. 2, 289- 
_ 30099 Apr 1984). 

We review estimates for effects of parity mixing on the a- 
capture of vector polarized *Li to the 5.16 MeV, 2*, T=1 state in 
10B. The cross section depends on the *Li polarization direction be- 
cause of isovector parity mixing with the 5.11 MeV, 2°, T=0 state. 
The effect is enhanced due to isospin conservation. The a-width of 
the 5.11 MeV state, an important parameter for calculating the en- 
hancement, has been measured to be 0.98 +- 0.07 keV. The conse- 
quences of parity mixing are reevaluated using best available values 
for the relevant parameters. 


42058 Nuclear rainbows and heavy-ion scattering. 
McVoy, K.W.; Satchler, G.R. (Wisconsin Univ., Madison). 
Nuclear Physics [Section] A; 417: No. 1, 157-173(2 Apr 1984). 

We discuss refractive effects on scattering in the presence of 
strong absorption, and conclude that a residuum of a true nuclear 
rainbow has been seen only for light ions. Such a rainbow seems to 
be unlikely for heavy ions because of their stronger absorption. 
Nonetheless, the structureless falloff in angular distribution that has 
been observed in some heavy-ion measurements to follow a ‘Fraun- 
hofer crossover’ region of diffraction oscillations indicates that the 
farside scattering amplitude has become dominant at these larger 
angles. This ‘farside tail’ itself is a refractive effect and its observa- 
tion already carries important information on the optical potential. 
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42059 (DOE/ER/10335—6) Research in Nuclear Phys- 
ics. Progress report, August 1, 1983-July 31, 1984. Kozub, 
R.L. (Tennessee Technological Univ., Cookeville (USA). 
Dept. of Physics). 1984. Contract AS05-79ER10335. 22p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. Order Number 
DE84015612. 

Portions are illegible in microfiche products. 

Progress is reported on the following studies: (1) search for 
gamma-ray transitions in **N and ™O via reactions of *C with 
*Be; (2) search for gamma-ray transitions in *Ne, **Na, and =F 
using ™C(?*C,X) fusion-evaporation reactions; and (3) electromag- 
netic transitions in ?77Na. (WHK). 


42060 (ECN—136) Nuclear y of **Na and 
“Sc by thermal neutron capture. Tielens, T.A.A. (Stichting 
Energieonderzoek Centrum Nederland, Petten). Sep 1983. 
73p. NTIS (US Sales Only), PC A04/MF AOl. Order 
Number DE84701994. 

The measurement of the intensity and the energy of y-rays 
produced by capture of thermal neutrons in “Sc is reported. Of the 
total primary transition strength 99% could be accounted for and 
426 lines could be placed in a “*Sc level scheme containing 27 pre- 
viously unobserved levels. The reaction Q-value was determined as 
8760.77. Of the 158 y-rays ascribed to the **Na(n,y)**Na reaction, 
143 have been placed in a **Na decay scheme accounting for 100% 
of the total primary strength. The reaction Q-value amounts to 
6959.42. The data resulted in spin assignments for four and spin re- 
strictions for six levels. The circular polarization of 14 y-rays from 
the capture of polarized neutrons has been measured. The Jsup(7) 
= 2* channel spin contribution has been determined model-inde- 
pendently and unambiguously for 22 primary transitions. The aver- 
age Jsup(7) = 2* channel contribution is 5.8%. Spins of final levels 
are in agreement with previous assignments. For three levels spin 
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restrictions have been made. The energies of positive parity levels 
are in agreement with a shell model calculation in the complete sd - 
shell. Finally, the nuclear level densities of the **Na, “Sc, * 
Ti, °Co, * Cu and *°U nuclei recently investigated by means 
of thermal neutron capture are described with the Fermi gas 
theory. Experimentally observed pairing effects in the level density 
parameter for nuclei in the mass region A = 40-81 are explained 
theoretically. 


(IAE—3677/2) Microscopic model of relativistic 
nuclei collisions with accouat of nucleon-nucleon potential 
interaction. Abutalybova, T.N.; Kiselev, S.M.; Pokrovskij, 
Yu.E. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 
1982. 40p. (In Russian). NTIS oe _ Only), PC A03/ 
MF AO1. Order Number DE84702: 

Sue cetaceans 
gested that takes into account nucleon-nucleon potentials and re- 
flects the main processes ing during collisions: motion of rel- 
ativistic nuclei before collision, the formation of composite system, 
excitation distribution in the nuclear matter and system decomposi- 
tion into fragments including pions and complex nuclei. Neon (800 
MeV/nucl.)+neon collisions, argon (800 MeV/nucl.)+ argon colli- 
sions and argon, a (4 GeV/nucl)+ lead collisions are calculated. On 
the basis of calculations, estimates of compression of the nuclear 
matter depending on the mass ratio of colliding nuclei are obtained. 
Collective excitations of the type of a conic Mach shock wave and 
a flat shock wave are investigated. 


42062 CINIS-mf—9016) Origin of transient magnetic 
fields and the mechanisms of some multi-nucleon transfer re- 
actions. Becker, A. (Rijksuniversiteit Utrecht (Netherlands)). 
13 Jun 1983. 123p. NTIS (US Sales Only), PC A06/MF 
A01. Order Number DE84780497. 

Dutch summary included; partially published previously; 19 
tables; 21 figs. 

Transient magnetic fields acting on moving ions passing 
through a magnetized ferromagnetic medium are thought to be 
caused by unpaired polarization electrons in the inner atomic shells 
of the moving ions for which a continuous exchange of electrons 
takes place. In order to confirm this picture, the author presents a 
method for measuring the degrees of polarization of the electrons in 
the orbits of the ion, in this case '*O, obtained from the reaction 
1H(?°F,a)*O. Two examples of multi-nucleon transfer reactions 
are discussed, where the interplay between reaction dynamics and 
nuclear structure emerges clearly. First, the (p,t) reaction to low- 
lying 0* states in germanium isotopes is considered experimentally. 
A coupled-channnel analysis is performed. Next, the four-nucleon 
transfer reaction **S(?*O,'*C)**Ar is investigated. Data are present- 
ed and theoretically analysed using optical potentials and shell- 
model calculations. 


42063 (INIS-SU—228, pp 120-127) Observed decays of 
E2 excited states in some nuclei. Volkov, Yu.M.; Ignat’ev, 
A.L; Kolomenskij, G.A.; Lakovichev, E.F.; Makhnovskij, 
E.D.; Fominenko, V.P.; Chirhov, V.P. (AN SSSR, Lenin- 
grad. Inst. Yadernoj Fiziki). 1982. (In Russian). NTIS (US 
Sales Only), PC A13/MF AO1. Order Number T184780397. 
(CONF-8106173—). 

From 5. seminar on electromagnetic interactions of nuclei at 
low and medium energies; Moscow, USSR (15 Jun 1981). 

Experimental data characterizing decay modes of isoscalar 
giant electric quadrupole (E2-) resonances of “O, *Mg, *Si, 
sup(32, 34).S, “Ca, sup(58, 60)Ni nuclei are reviewed. These reson- 
ances are excited in reactions of hadron and electron inelastic scat- 
tering as well as radiative capture of a-particles (a, yo) and protons 
(Pp, Yo). Intensities of proton and a-particle E2-decays of “Ca 
nuclei are given as an example. Preliminary results of studying 
decay modes of El- and E2-resonances in “Ca(e, a) reaction and 
processed results of investigation into sup(58, 60)Ni(e, a) and 
sup(58, 60)Ni (y, a) reactions are presented. Multipole analysis of 
the results of measurements based on evaluation of El-and E-2-ex- 
citation contributions in the energetically weighted sum rule is con- 
ducted. It is noted that the results of giant electric quadrupole re- 
sonances of a-decay do not contradict each other in investigation 
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of **Ni, © Ni nuclei in (y, a) reactions but they strongly diverge in 
hadron experiments of ®*Ni(a, a’, a’’) type. 


42064 (PNO-DRE—83-01) B-delayed a emission from 
neutron-rich nuclei: the case of *°Na. Detraz, C.; Langevin, 
M.; Guillemaud-Mueller, D. (Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire). 1983. 24p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84780434. 

3°Na, produced by on-line isotope separation, is studied as a 
possible emitter of B-delayed a particles. This decay mode is identi- 
fied with a probability of Isub(a) = (5.5 +- 2) 1077. 


42065 (JINR—R-1-83-386) Investigation of the eta pro- 
duction on aluminium and copper nuclei by 77p mesons at the 
momentum of 3.3 GeV/c. Arkhipov, V.V.; Astvatsaturov, 
R.G.; Malakhov, A.I.; Melkumov, G.L.; Plyashkevich, S.N.; 
Khachaturyan, M.N.; Knapik, E. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy). 1983. 8p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE84702313. 

The zrsup(-)Asub(z) — etaAsub(z-1) reaction on Al and Cu 
nuclei at a 3.3 GeV/c beam momentum has been studied over a 
range of momentum transfer t from tsub(min) to -0.4 (GeV/c)*. The 
results are compared with previous ones obtained during measure- 
ments of the reaction 7~ p — etan. In the differential cross section 
for the reaction on nuclear targets, a minimum in the forward di- 
rection at -t < or approximately 0.1 (GeV/c)? is deeper than for 
hydrogen. In the framework of the Glauber approach to the theory 
of particle production and with experimental values of Zsub(eff) for 
C, Al, Cu and Xe nuclei the estimation of eta meson production 
cross section is obtained: tau = (13sub(-5)sup(+6) mb at the energy 
of 3 GeV. 


42066  (LYCEN—8302, pp S3.1-S3.7) *S+**Si elastic 


scattering at large angles. Baeza, A.; . J.; Ferrero, J.L.; 
Bilwes, B.; Bilwes, R. 1983. (In French). NTIS (US Sales 
Only), PC A21/MF AOl. Order Number 1184751189. 
(CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

Large Angle Scattering of **S on 7*Si, between 77 and 95 
MeV-Lab, displays “anomalous” behavior similar to that observed 
in the scattering of lighter ions. The angular distributions between 
35° and 145°, measured at 77.90 and 97.1 MeV, are analysed within 
the framework of the optical model and of a semi-classical model 
which takes into account an exchange term. 


42067 (LYCEN—8302, pp S16.1-S16.5) Dynamic and 
preequilibrium emission in the heavy ion reactions. Cerruti, 
C.; Guinet, D.; Demeyer, A. 1983. (In French). NTIS (US 
Sales Only), PC A21/MF AO1. Order Number T1I84751189. 
(CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

The light particles emission is an important deexcitation 
mode in heavy ion reactions. Besides the sequential emission and 
the projectile fragmentation, an intermediate process takes place. 
We propose an approach based on a coupled treatment of the reac- 
tion dynamic and the preequilibrium emission. Some results ob- 
tained for the **N + ?’Al reaction are given. 


42068 (LYCEN—8302, pp S17.1-S17.5) Evolution of dis- 
sipative processes for nucleon energy near the Fermi energy. 
Guinet, D.; Billerey, R.; Cerruti, C.; Chiodelli, S.; Demeyer, 
A.; Chevarier, A.; Chevarier, N.; Stern, M. 1983. (In 
French). NTIS (US Sales Only), PC A21/MF A0Ol1. Order 
Number T184751189. (CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

We have studied “N + ?7Al system at 30 MeV/A at 
SARA. The light particles emission indicates the mean features of 
the reaction: projectile-fragmentation and also the survivance of 
low-energy process like the statistical or "preequilibrium” emission. 
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42069 (ECN—145) Study of excited states in **Ti, *°Ti 
and °°Ti by means of radiative neutron capture. Ruyl, 
J.F.A.G. (Stichting Energieonderzoek Centrum Nederland, 
Petten). Dec 1983. 78p. NTIS (US Sales Only), PC A05/ 
MF AO1. Order Number DE84702103. 

Also published as thesis (Dr.); available from Utrecht Univ. 
(NL). 

The y radiation produced by thermal neutron capture in a 
natural Ti target and in enriched *’Ti and ‘°Ti targets has been in- 
vestigated. In the analysis 57 excited states of **Ti, 28 of *°Ti and 
31 of *°Ti have been identified. The values for the **Ti and “Ti 
neutron binding energy agree with previous data, the value for *°Ti 
differs by five standard deviations. The nature of the neutron cap- 
ture mechanism has been investigated by comparing the present re- 
sults with those from previous (d,p) work. It appears that in ‘’Ti 
capture proceeds through a doorway state and that the potential 
capture mechanism is valid for **Ti and *°Ti. The Fermi gas model 
gives a good representation of the nuclear level density in all three 
nuclei. From a measurement of the y-ray circular polarization re- 
sulting from the capture of polarized neutrons, combined with pre- 
vious (d,p) work, the spins of five *°Ti levels could be determined, 
and those of 13 other “°Ti levels could be confirmed. The combina- 
tion of nuclear orientation measurements and circular polarization 
measurements had yielded the unambiguous determination of the 
spins of one “*Ti state and of five *°Ti states. Further spin and 
parity determinations for six **Ti and for five *°Ti states have been 
obtained from the analysis of the identified branches together with 
the results of previous experiments. Shell-model calculations, which 
yielded excitation energies, branching ratios, lifetimes and (d,p) 
spectroscopic factors, give a good representation of the experimen- 
tal data for the low-lying states in both even-even nuclei. 


42070 (FRNC-TH—1457) Study of the fusion-evaporation 
reactions for the compound nuclei °*Ni, © Ni, ®*Ni formed by 
symmetrical and asymmetrical channels from energies below 
the Coulomb barrier. de Castro Rizzo, D. (Paris-11 Univ., 91 
- Orsay (France)). Jun 1983. 142p. (In French). NTIS (US 
Sales Only), PC AO7/MF AOl. Order Number 
DE84751393. 

The base of this experimental work is the study of the 
fusion-evaporation reactions for the compound nuclei *'Ni, © Ni, 
®2Ni formed by symmetrical and asymmetrical entrance channels at 
energies near and below of the Coulomb barrier. The absolute cross 
sections were determined by means of in-beam ‘y-ray spectroscopy 
technique associated with the use of a turning target. Six fusion ex- 
citation functions have been established corresponding to the meas- 
urements of about 2000 absolute cross sections. The experimental 
errors are of the order of 10-20%. The excitation functions for 
complete fusion are analysed with a semi-classical model, and 
fusion barriers, radii and potential curvatures are extracted. The 
data are compared with the predictions of several heavy ion poten- 
tials. The enhancement of the fusion cross sections at sub-barrier 
energies can be reproduced either by one dimensional barrier pene- 
tration taking into account the zero point motion of the reaction 
partners, or by quantum mechanical calculations with two degrees 
of freedom indicating the presence of neck formation is sub-barrier 
fusion. It seems that the formation of these compound nuclei is lim- 
ited neither by the entrance channels nor by the Yrast line. The 
Hauser-Feshbach statistical model (Cascade calculation) predictions 
for the deexcitation of the compound nuclei agree sufficiently with 
the data for the exit channels having an intensity superior to 10% 
of the fusion cross section. On the other hand, a systematic under- 
estimation of the 2a decay mode is observed. A correct parametri- 
zation of the entrance channel transmission coefficients does not im- 
prove significantly the agreement between the measured and calcu- 
lated evaporation residue cross sections. 





42071 (INDC(CCP)—203/L) Comparative analysis of the 
neutron cross-sections of iron from various evaluated data li- 
braries. Bychkov, V.M.; Vozyakov, V.V.; Manokhin, V.N.; 
Smoll, F.; Resner, P.; Seeliger, D.; Hermsdorf, D. (Interna- 
tional Atomic Energy Agency, Vienna (Austria). Interna- 
tional Nuclear Data Committee). Sep 1983. 23p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702320. 

The comparative analysis of neutron cross-sections of iron 
from evaluated nuclear data libraries SOKRATOR, KEDAK, 
ENDL is done in energy interval from 0.025 eV to 20 MeV. Some 
of iron cross-sections from SOKRATOR library are revised and 
new data, which are obtained by using new experimental data and 
more comprehensive theoretical methods, are recommended. As a 
result the new version of the iron neutron cross-section file (BNF- 
2012) is produced for SOKRATOR library. 


42072 (INIS-SU—228, pp 135-143) Decay mechanism of 
the GDR studied by the (y,p) reaction. Van de Vyver, R.E.; 
Van Camp, E.; Ryckbosch, D.; Kerkhove, E.; Van Otten, 
P.; Berkvens, P.; Ferdinande, H. (Ghent Rijksuniversiteit 
(Belgium). Lab. voor Kernfysica). 1982. NTIS (US Sales 
Only), PC A13/MF AOl. Order Number 1184780397. 
(CONF-8106173—). 

From 5. seminar on electromagnetic interactions of nuclei at 
low and medium energies; Moscow, USSR (15 Jun 1981). 

Mechanisms of giant electric dipole resonance (GDR) decay 
in “Sc, ®°Y nuclei investigated in photonuclear reactions at 70 
MeV energies of incident photons are considered. Experimental 
procedure of measuring energy spectra of photoprotons and differ- 
ential cross sections of the investigated reactions is described. The 
present experimental data on measuring excitations of residual 
nuclei in “*Sc(y, p)**Ca and *Y(y, p)®*Sr reactions in the formal- 
ism of the proton-hole model are analyzed in detail. Their energy 
spectra, total cross sections and escape-width are presented. It is 
noted that artificially built pseudo-monochromatic spectrum for the 
investigated reactions makes it possible to determine rather accu- 
rately the cross sections for (y, p) reactions in the GDR region for 
decay of different states in residual “Ca and **Sr nuclei. Cross sec- 
tions for proton-hole states decay are identified with semidirect 
processes of the reactions. Analysis of these data in combination 
with the known cross sections of (y, n)-processes permit to deter- 
mine proton escape-width. It is pointed out that in some cases 
(*Sc) the prestatistical decay plays the main role in the reaction. 


42073 (LYCEN—8302, pp S8.1-S8.6) Nuclear spectros- 
copy as a trial of the effective interaction beyond Hartree- 
Fock approximation. Girod, M.; Gogny, D.; Grammaticos, 
B. 1983. (in French). NTIS (US Sales Only), PC A21/MF 
AO1. Order Number T184751189. (CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

Starting from the D1 effective force, the calculation of the 
collective spectra, based on a microscopic (HFB) and collective 
(Bohr hamiltonian) treatment of the nuclear dynamics, is performed 
in medium and heavy nuclei (5*Ni,'5*Sm). The analysis of the re- 
sults allows to point out the crucial importance of the pairing cor- 
relations for a good description of the collective motion. In this 
work, a version of the D1 interaction is proposed with improved 
pairing properties. 


42074 (LYCEN—8302, pp S9.1-S9.4) Neutron emission 
by quasi-projectile and quasi-target fragments in the reaction 
18Q+ 4*Ti at 6.44MeV/A. Chambon, B.; Drain, D.; Pastor, 
C.; Dauchy, A.; Giorni, A.; Morand, C. 1983. (In French). 
NTIS (US Sales Only), PC A21/MF A0Ol. Order Number 
1184751189. (CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 


42075 (LYCEN—8302, pp S10.1-S10.9) Excitation of 
M1 transitions by inelastic proton at 200MeV. 
Morlet, M.; Dijalali, C.; ae N. 1983. (in French). NTIS 
Ss Sales Only), PC A21/MF AOl. Order Number 
1184751189. (CONF- 830394—). 
From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 
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MI transitions have been studied in 26 nuclei from A = 40 
to A = 140. In all nuclei excepted “*Ca,“*Ca strong M1 peaks on 
resonance have been detected. In “Ca and “Ca the now well 
known 1* peaks are excited, in (pp’) a new state, possibly M1, ap- 
pears at 12.03 MeV. In the N = 28 isotones the fragmentation in- 
creases with the number of protons on the fsub(7/2) shell. There is 
agreement with the energy of 1* peaks observed in (ee’) except for 
51V, but the relative intensities can be very different. In the Ni iso- 
topes we drave the same picture. The To and To + 1 part of the 
M1 excitation are clearly separated. 


42076 (LYCEN—8302, pp S20.1-S20.11) Neutron rich 
nuclei near Z=20 studied at Isolde: techniques and go 
Walter, G. 1983. (In French). NTIS (US Sales Only), PC 
A21/MF AOl. Order Number 1184751189. (CONF- 
830394—). 


From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 
Properties 


of neutron-rich K, Ca and Sc isotopes produced 
by fragmentation of heavy target with high energy protons and on- 
line mass spectrometry are given. Delayed-neutrons detection tech- 
niques are presented. The cases of *°K and °K, °*Ca, 5*Sc decay 
schemes are discussed. 


42077 (ZfK—512) Unified description of direct and reso- 
nant excitations of the nucleus ““Ca by medium-energy pro- 
Kaempfer, B.; Wuensch, R. (Zentralinstitut her 


jectiles. 
Kernforschung, Rossendorf bei Dresden (German Demo- 


cratic Republic)). Oct 1983. 35p. NTIS (US Sales Only), PC 
A03/MF A01. Order Number DE84702321. 

In the framework of a unified theory of direct and resonant 
reactions the excitation of “Ca by medium-energy projectiles has 
been investigated. The applied 1p-1h approximation turns out to be 
capable of describing the gross features of the measured spectra. A 
considerable part of the smooth background is found to be pro- 
duced by resonance transitions. A dominant g/sub 9/2/(1d/sub 5/ 
2/)"? structure of the giant quadrupole resonance is proposed, 
which is in agreement with the observed decay channels. The im- 
portance of high-lying single-particle states with large angular mo- 
mentum 1 > 3 is emphasized, in particular for reactions with ha- 
drons. It is shown that coincidence experiments are suitable for sup- 
pressing the background. 
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42078 (INIS-mf—8972) Excited states of the Ga nucle- 
us. Fenyes, T.; Gulyas, J.; Kibedi, T.; Krasznahorkay, A.; 
Timar, J.; Brant, S.; Paar, V. (Magyar Tudomanyos Akade- 
mia, Debrecen. Atommag Kutato Intezete). 1983. 30p. 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE84780498. 

The y-spectrum of the ”Zn(p,ny)”Ga reaction was meas- 
ured with Ge(Li) spectrometers at 3, 3.5 and 4 MeV bombarding 
proton energies. 47 y-rays were assigned to Ga and the energies 
(Esub(y)) and relative intensities (Isub(y)) of y-rays were deter- 
mined. The electron spectrum of the reaction was measured with 
high transmission superconducting magnet transporter Si(Li) and 
mino-orange Si(Li) spectrometers. Internal conversion coefficients 
were determined for eight ™Ga transitions. The level scheme of 
Ga, y-branching ratios, multipolarity of transitions, level spins 
and parities were deduced. The energies of low-lying Ga levels 
were calculated on the basis of the parabolic rule derived from the 
cluster-vibration model. This calculation provided a simple classifi- 
cation of several multiplet states in Ga for the first time. 


42079 (INIS-mf—9029) Investigation of copper nuclei. 
Neutron capture and microscopic calculations. Delfini, M.G. 
(Rijksuniversiteit Utrecht (Netherlands)). 30 Nov 1983. 
10ip. NTIS (US Sales Only), PC A06/MF AOI. Order 
Number DE84780499. 
Dutch and Italian included; Chs. 1 and 2 previous- 
ly eS in Nucl. Phys. A 404 (1983) 225 and 250. 
An extensive study has been performed on copper isotopes 
in the mass region A=63-66. The results of a precise measurement 
are presented on the properties of levels of “Cu and “Cu. They 
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were obtained by bombarding the “Cu and ©Cu nuclei with neu- 
trons. The gamma spectra collected after capture of thermal, 2- 
keV, 24-keV neutrons have been analysed and combined to give a 
rather extensive set of precise level energies and gamma transition 
strengths. From the angular distribution of the gamma rays it is 
possible to obtain information concerning the angular momentum J 
of several low-lying states. The level schemes derived from such 
measurements have been used as a test for calculations in the frame- 
work of the shell model. The spectral distributions of eigenstates in 
Cu for different configuration spaces are presented and discussed. 
In this study the relative importance of configurations with n holes 
in the 1f7/2 shell with n up to 16, are investigated. It is found that 
the results strongly depend on the values of the single-particle ener- 
gies. The results of the spectral-distribution method were utilized 
for shell-model calculations. From the information obtained from 
the spectral analysis it was decided to adopt a configuration space 
which includes up to one hole in the 1f7/2 shell and up to two par- 
ticles in the 1g9/2 shell. Further, restrictions on seniority and on 
the coupling of the two particles in the 1g9/2 orbit have been ap- 
plied and their effects have been studied. It is found that the calcu- 
lated excitation energies reproduce the measured values in a satis- 
factory way, but that some of the electromagnetic properties are 
less well in agreement with experimental data. 


42080 (IPNO-DRE—82-24) Proton occupancies in the 
even Se ground states via the (d,*He) reaction. Rotbard, G.; 
Vergnes, M.; Vernotte, J.; Berrier-Ronsin, G.; Kalifa, J.; Ta- 
misier, R. (Paris-11 Univ., 91 - Orsay (France). Inst. de Phy- 
sique Nucleaire). 1982. 33p. NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE84780432. 

The spectroscopic factors for the levels of 7*As, As, 77As, 
7 As, ®1As have been measured in the Se(d,*He)As reactions at 
25.2 MeV. The proton occupation numbers deduced for the even 
Se isotopes show that the striking change in proton configuration, 
observed for the Ge isotope between N <= 40 and N >= 42, 
does persist for the Se isotopes. This change is not reproduced, 
either by a model calculation using spectral distribution methods or 
by proton wave functions recently suggested for the Se isotopes to 
explain the results of the Se(d,*Li)Ge reactions. 


42081 (IPNO-DRE—82-25) Description of the anomalous 
L = 0 transitions observed in the Ge(p,t) and (t,p) reactions, 
by a pure (inelastic + transfer) two-step process. Fortier, S.; 
Rotbard, G.; Vergnes, M. (Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire). 1982. 12p. NTIS 
(US Sales Only), PC A0O2/MF AOl. Order Number 
DE84780433. 

The four anomalous angular distributions observed for (p,t) 
and (t,p) transitions to excited 0 levels in the Ge isotopes are repro- 
duced by coupled-channel calculations, assuming a pure two-step 
process associating the two neutron transfer with an inelastic exci- 
tation in the proton channel. The present description is shown to be 
compatible with the hypothesis, suggested by many other experi- 
mental data, of a dominant role of the proton degrees of freedom in 
the Ge isotope. 


42082 (LYCEN—8302, pp C2.1-C2.14) Nuclei far from 
the stability valley produced by heavy ions. Bernas, M. 1983. 
(In French). NTIS (US Sales Only), PC A21/MF AOl1. 
Order Number T184751189. (CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

Heavy-ion induced reactions can be utilized for populating 
nuclei far from stability. With quasi-elastic transfer reactions, at the 
Orsay MP tandem, masses, excitation energies and even spin of 
final states (®*Ni for example) were measured. From deep-inelastic 
reactions at the GSI, neutron rich nuclei were formed; their spec- 
troscopy was studied after the on-line mass separator. The ®Fe 
level scheme -for example- was established from this two comple- 
mentary measurements. Reaction mechanisms and experimental 
methods are discussed. 
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42083 (IAEA-R—2983-F) Computer calculation of neu- 
tron cross sections with Hauser-Feshbach code STAPRE in- 
corporating the hybrid pre-compound emission model. Final 
report for the period 1 December 1981-30 June 1983. Ivascu, 
M. (International Atomic Energy Agency, Vienna (Aus- 
tria)). Oct 1983. 83p. NTIS (US Sales Only), PC A05/MF 
AO1. Order Number DE84702645. 

Computer codes incorporating advanced nuclear models (op- 
tical, statistical and pre-equilibrium decay nuclear reaction models) 
were used to calculate neutron cross sections needed for fusion re- 
actor technology. The elastic and inelastic scattering (n,2n), (n,p), 
(n,n'p), (n,d) and (n,y) cross sections for stable molybdenum iso- 
topes Mosup(92,94,95,96,97,98,100) and incident neutron energy 
from about 100 keV or a threshold to 20 MeV were calculated 
using the consistent set of input parameters. The hydrogen produc- 
tion cross section which determined the radiation damage in struc- 
tural materials of fusion reactors can be simply deduced from the 
presented results. The more elaborated microscopic models of nu- 
clear level density are required for high accuracy calculations. 


42084 (INIS-SU—228, pp 63-71) Magnetic resonance 
electroexcitation of spherical nuclei. Vdovin, A.I.; Pono- 
marev, V.Yu. (Joint Inst. for Nuclear Research, Dubna 
(USSR)). 1982. (in Russian). NTIS (US Sales Only), PC 
A13/MF AOl. Order Number 1184780397. (CONF- 
8106173—). 

From 5. seminar on electromagnetic interactions of nuclei at 
low and medium energies; Moscow, USSR (15 Jun 1981). 

Electroexcitation of magnetic dipole (M1) and quadrupole 
(M2) resonances in spherical intermediate medium mass and heavy 
nuclei is investigated. Experimental and theoretical data obtained at 
different laboratories proving existence of M1- and M2-resonances 
in *®Ni, Zr, Ce, 2°8Pb nuclei are discussed. The conducted 
analysis has revealed that the experimental and mainly present theo- 
retical situation for explanation of M1-resonance should be consid- 
ered indefinite. Data on M2-resonance are more definite. Estima- 
tions of total probability P(M2) for all the determined levels of 
58Ni, Zr, 1°Ce, ?°°Pb nuclei are tabulated. Problem of change in 
excitation cross sections of the nuclei 1* and 2~ -states, the calcula- 
tions for which are performed within the frames of the dwba 
method and approximation of occasional phase, is considered. But 
they are insufficient for correct description of the experimental 
data. The quasiparticle-phonon model taking into account interac- 
tion of one- and two-phonon states in M1- and M2-resonances cor- 
rectly describes experimental data for **Ni and '°Ce nuclei with- 
out additional suppositions of suppression of gsub(s)-factors or reso- 
nance shift. 


42085 (INS-NUMA—39) Backward emission mechanism 
of energetic protons studied from two-particle correlations in 
800 MeV proton-nucleus collisions. Miake, Yasuo. (Tokyo 
Univ., Tanashi (Japan). Inst. for Nuclear Study). Jul 1982. 
107p. NTIS (US Sales Only), PC A06/MF AOl1. Order 
Number DE84701993. 

The production mechanism of backward energetic protons 
was studied in 800 MeV proton-nucleus collision from the measure- 
ment of two-particle correlation over a wide range of kinematic re- 
gions. The backward energetic protons at 118 deg were measured 
in coincidence with the particles emitted in the angular range from 
15 deg to 100 deg. Both in-plane and out-of-plane coincidences 
were measured. The backward energetic protons were detected 
with a delta E-E counter in a momentum region from 350 to 750 
MeV/c, whereas the coincident particles were detected with a 
magnetic spectrometer in the momentum region from 450 to 2000 
MeV/c. The reaction process of the backward protons were de- 
composed into six categories by the measurement of the associated 
particles, p or d. The momentum spectra, angular distribution and 
the target mass dependence of these components were studied. The 
component of p-p QES was well reproduced by the PW1A model, 
but the backward energetic protons were not from this process. 
The momenta of two nucleons inside the quasi-deuteron are highly 





correlated. The components of p-p non-QES and p-p out-of-plane 
are the main components of the backward energetic proton produc- 
tion. 


42086 (INS-NUMA—40) Atomic mass prediction from 
the mass formula with empirical shell terms. Uno, Masahiro; 
Yamada, Masami. (Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study). Aug 1982. 76p. NTIS (US Sales Only), PC 
A05/MF AO1. Order Number DE84701992. 

The mass-excess prediction of about 8000 nuclides was cal- 
culated from two types of the atomic mass formulas with empirical 
shell terms of Uno and Yamada. The theoretical errors to accompa- 
ny the calculated mass excess are also presented. These errors have 
been obtained by a new statistical method. The mass-excess predic- 
tion includes the term of the gross feature of a nuclear sur- 
face, the shell terms and a small correction term for odd-odd 
nuclei. Two functional forms for the shell terms were used. The 
first is the constant form, and the sencond is the linear form. In de- 
termining the values of shell parameters, only the data of even-even 
and odd-A nuclei were used. A new statistical method was applied, 
in which the error inherent to the mass formula was taken account. 
The obtained shell parameters and the values of mass excess are 
shown in tables. 


42087 (JAERI-M—83-016) Application of ENSDF data 
to decay power and gamma-ray spectrum calculation. Kata- 
kura, Jun-ichi; Naito, Yoshitaka; Hara, Toshiharu. (Japan 
Atomic Energy Research Inst., Tokyo). Feb 1983. 48p. 
NTIS (US Sales Only), PC A03/MF AOl. Order Number 
DE84702102. 

A decay data library was produced from the ENSDF (Eval- 
uated Nuclear Structure Data File) for calculations of radioactive 
inventory, decay power or gamma-ray spectrum. In this report, the 
calculated results on the decay power and the gamma-ray spectra 
are shown and the applicability of the ENSDF is discussed. At 
short cooling times (< 10* sec ), the results were underestimated 
for both decay power and gamma ray spectra. At long cooling 
times (< 10* sec), however, the calculated results were sufficiently 
acceptable. We also performed the calculation with the modified li- 
brary ( JDDL ) in which the data for nuclides with no experimen- 
tal informations were added and the insufficient data were replaced. 
Agreement with the experimental data was improved for decay 
power calculation at short cooling times. 


42088 (JAERI-M—84-117) Attempt for revision of 
JNDC FP Decay Data File. Katakura, Jun-ichi; Akiyama, 
Masatsugu; Yoshida, Tadashi; Matumoto, Zyun-itiro; Naka- 
sima, Ryuzo. (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki. Japanese Nuclear Data Committee). Jun 1984. 47p. 
(NEANDC(G)—103/U; INDC(JPN)—89/L). JAERI, 
Tokai-mura Naka-gun, Ibaraki-ken 319-11, Japan. Order 
Number T184901729. 

Some improvement of JNDC FP Decay Data File is tried 
by reexamining the decay scheme for several nuclides, since slight 
discrepancies are seen in detailed comparison of decay powers. As 
a result, it is found that the average beta- and gamma-energies 
should be modified for **Rb and ‘“*La among the nuclides reexam- 
ined in the present study. The JNDC file modified in **Rb and 
1431_a gives better agreement in most cases with experiments than 
the original JNDC file for cooling times longer than a few thou- 
sands seconds. However, the discrepany for cooling times from a 
few hundreds to about 1500 seconds still remains. 10 references, 27 
figures. 


42089 (JINR—6-83-258) Study on the ‘Ba excited 
states. Dzholos, R.V.; Vylov, Ts. Mikhajlova, M.M.; 
Zhelev, Zh.T. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1983. 12p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84702318. 

The excited states of **Ba were investigated in the process 
of °5La decay with the use of modern y- and -spectrometric sets 
on the base of high-resolution Ge(Li) and Si(Li) detectors. Spins 
and parities of some '*Ba levels have been obtained on the basis of 
the data obtained on y-rays and internal conversion electron inten- 
sities. The nature of excited states of **Ba is considered in the 
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framework of the model taking into account a coupling of an odd- 
particle and even-even anharmonical oscillations. The obtained in- 
formation on the the structure of wave functions of excited states 
allows one to calculate the “*Ba ground state magnetic moment 
(u(3/2* )=1.1 psub(N)) and the probability of M1-transition with 
the energy of 220 keV (B(M1; 1/2* — 3/2*)=0.36 psub(N)sup(2)), 
which is the 1-forbidden in the shell model. Calculation results are 
in a good agreement with an experiment. 


42090 GINR—D-3,4-82-704, pp 181-205) Nuclear spec- 
troscopy using the neutron capture reaction. Egi : 
nische Univ. Muenchen, Garching (Germany, F.R.). Fakul- 
taet fuer Physik). 1982. NTIS (US Sales Only), PC A23/ 
MF A0O1. Order Number T184780542. (CONF-820658—). 

From 4. international school on neutron physics; Dubna, 
USSR (8 Jun 1982). 

tal methods using neutron spectroscopy as a 

means to study the nucleus structure are described. Since reactions 
of neutron capture (n, ‘y) are non-selective, they permit to study the 
nature of excitation (monoparticle and collective) of nuclear levels, 
the nature of vibrational excitations, to check the connection be- 
tween shell model and liquid drop model etc. In many cases (n, y) 
reactions are the only way to check the forecast of nuclear models. 
Advantages of (n, y) spectroscopy, possessing a high precision of 
measurement and high sensitivity, are underlined. Using neutron 
spectroscopy on facilities with a high density of neutron flux the 
structures of energy levels of a large group of nuclei are studied. In 
different laboratories complete schemes of energy levels of nuclei 
are obtained, a great number of new levels are found, the evergy 
level densities are determined, multipolarities of ‘y-transitions, spins, 
level parities are considered. StrUctures of rotational bands of 
heavy deformed nuclei are studied. The study of the structure of 
high-spin states is possible only using the methods of (n, ) spec- 
troscopy Investigation results of the nuclei *Na, ™‘Cd, ‘Eu, 
155Cd, Sm, *°Th are considered as examples. The most interest- 
ing aspects of the investigations using neutron spectroscopy are dis- 
cUssed. 


42091 (JINR—D-3,4-82-704, pp 206-244) Neutron radi- 
ative capture in the region of giant multipole 


resonances. 
Longo, G. Computer Pro; Library, Ispra 
(Italy)). 1982. NTIS (US Sales Only), PC A23/MF AOl1. 
Order Number T184780542. (CONF-820658—). 

From 4. international school on neutron physics; Dubna, 
USSR (8 Jun 1982). 

The review of the experimental studies on investigation of 
neutron radiative capture (RC) in the region of giant multipole re- 
sonances of intermediate and heavy nuclei at bombarding neutron 
energies from 5 to 40 MeV is given. Experimental data on measur- 
ing neutron capture cross sections in (n, y) reactions, measuring 
mass dependences of these cross sections obtained for the period 
since 1968 are discussed. The comparison of experimental and cal- 
culational data is performed. In the framework of direct-semidirect 
reaction model the P3 mechanism is discussed. The problems of ap- 
plicability of available data on RC fast-neUtrons for reactor pur- 
poses are discussed. Isovector giant quadrupole resonance in **Pb, 
isoscalar giant quadrupole resonance in “Ca are investigated. For 
various nuclei the problems of applicability of direct-semidirect RC 
model to the study of E3-M1 resonances and other multipolarities 
are discussed. 


42092 (JINR—E-1-83-344) Angular distributions of nu- 
cleons emitted in high energy hadron-nucleus collisions. Stru- 
=— Z. (Joint Inst. for Nuclear Research, Dubna (USSR). 
. of High Energy). 1983. 7p. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84702647. 
distributions of “fast” protons, of kinetic energy 
from about 20 to about 400 MeV, emitted in pion-xenon nucleus 
collisions at 3.5 GeV/c momentum were studied in two groups of 
events - when particles are produced and when particle production 
does not occur. The distributions are practically the same in both 
the groups of events and in subgroups of events with various multi- 
plicities of emitted protons. Comparison of angular distributions of 
protons emitted in pion-xenon nucleus collisions at 3.5 GeV/c mo- 
mentum with corresponding distributions of protons emit- 
ted in proton-emulsion collisions at 300-400 GeV/c momentum is 
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performed. Results obtained allow to conclude that average value 
of the nucleon emission angle and the nucleon angular distributions 
do not depend practically on the nuclear matter layer thickness the 
incident hadron collided with. Fast nucleons emitted from the 
target nucleus seem did not interact inside the parent nucleus. Fast 
nucleon angular distributions do not depend on the energy of inci- 
dent hadron, they are the same for pion-nucleus and for proton-nu- 
cleus collisions as well. 


42093 (JINR—E-6-83-333) Nuclear orientation of **°Pm 
in gadolinium host. Badzhelidze, N.G.; Ehn, L.; Janout, Z.; 
Finger, M.; Lebedev, N.A.; Pavlov, V.N.; Prochazka, L.; Si- 
mecek, P. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems). 1983. 10p. NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE84702311. 

The temperature dependence of the anisotropy of the 285.9 
keV gamma-ray following the decay of oriented “Pm was meas- 
ured. The **°Pm parent nuclei were oriented at low temperatures 
between 14 and 80 mK in a gadolinium host containing 1 At.% of 
neodymium admixture. The external magnetic field of 1.2 T was 
applied to polarize the domains of the host. Limits of experimental 
values of gamma-ray angular distribution coefficient Ae varies in 
the region 0.097 < Ao (y 285.9 keV) < 0.30 with 99% confidence 
level. In this evaluation the saturation value of orientation coeffi- 
cient B,=1.53 and the deorientation factor U2=0.925 were used. 
The result yields multipole mixing ratio, delta (E2/M1) lying in in- 
tervals 0.0 < delta < +0.11 or -19 < delta < -5.7. 


42094 (JINR—R-3-83-470) Observation of the spin-orbit- 
al splitting of the neutron strength function 3p maximum. Zo 
In Ok; Nikolenko, V.G.; Popov, A.B.; Samosvat, G.S. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Neutron Physics). 1983. 3p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE84702317. 

For the nuclei in the mass region A approximately 50-130 
the p-wave neutron strength functions for the states psub(1/2) and 
psub(3/2) are found separately from averaged neutron elastic scat- 
tering differential cross sections. The obtained results demonstrate 
for the first time the spin-orbit splitting of an unbound state. 


42095 (JINR—R-4-83-174) Low-lying 1° states in spheri- 
cal nuclei. Voronov, V.V.; Dao Tien Kkhoa. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1983. 7p. (In Russian). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84702300. 

The reduced El-transition probabilities have been calculated 
for the low-lying 1~ states, observed in elastic scattering of photons 
by some spherical nuclei. The explanation is given to a specific de- 
pendence of B(E1) values on the neutron number for these nuclei. 
It has been shown that the low-lying 1~ states can be interpreted as 
two-phonon states. These states consist of first quadrupole and oc- 
tupole phonons. 


42096 (LYCEN—8302, pp C1.1-C1.16) Interest of 5-100 
MeV/A heavy ions for nuclear structure study. Beraud, R. 
1983. (In French). NTIS (US Sales Only), PC A21/MF 
A01. Order Number T184751189. (CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

The interest of heavy ions for nuclear structure studies is 
emphasized. Recent experimental results on A approximately 100 
transitional nuclei using both in-beam gamma experiments and on- 
line radioactivity with mass separation are reviewed. The future di- 
rections using 30 MeV/A beams of SARA are also presented. 


42097 Population of delayed neutron granddaughter 
states and the optical potential. Schenter, R.E.; Mann, F.M. 
(Westinghouse Hanford Co., Richland, WA (USA)); 
Warner, R.A.; Reeder, P.L. (Pacific Northwest Lab., Rich- 
land, WA (USA)). pp 593-596 of Nuclear data for science 
and technology. Proceedings of the international conference 
held in Antwerp, 6-10 September 1982. Boeckhoff, K.H. 
(ed.) (Commission of the European Communities, Geel (Bel- 
gium). Central Bureau for Nuclear Measurements). Dor- 


drecht, Netherlands; D. Reidel (1983). (CONF-820942—; 
EUR—8355). 


ERA-9/20 / 5600 


From Nuclear data for science and technology international 
conference; Antwerp, Belgium (6 Sep 1982). 

Includes author and CINDA indexes. 

Using a statistical treatment of beta decay and the Hauser- 
Feshbach model of nuclear reactions, calculations were made and 
compared to recent experimental measurements of the population of 
granddaughter states of several delayed neutron precursors (*** *4 
147Cs and ®Rb). Emphasis of this paper is on the sensitivity and 
interpretation of experimental results to various standard low 
energy neutron optical model potentials and variations in their 
forms and parameters. Results for these precursors show qualitative 
agreement with experiment for all the optical potential models used 
and good quantitative agreement for two (Moldauer and Becchetti- 
Greenlees). Questions such as (N-Z) terms, deformation and nonlo- 
cality dependence will be presented. 
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42098 (CENBG—8215) Contribution to the study of 
193Au, Hg and ‘*Hg compound nuclei. Benachou, A. 
(Bordeaux-1 Univ., 33 - Gradignan (France). Centre 
d’Etudes Nucleaires). 1982. 68p. (In French). NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE84780428. 

Thesis. 

New fission cross-sections in '*C induced reactions on '*'Ta, 
182W and 1°°W targets have been measured in the incident energy 
range between 77 and 105 MeV. These measurements belong to a 
systematic study of experimental properties of compound nuclei 
193 Au, Hg and 1®Hg. This aims to collect a large data base in 
order to constrain the parameter values involved in the compound 
nucleus statistical decay model. The model predictions are in good 
agreement with the various experimental results if shell effects ob- 
served for nucleus ground states are considered to vanish progres- 
sively as a function of excitation energy. The fusion excitation func- 
tion for !2C induced reactions on these targets is deduced with the 
help of the statistical model. Fusion cross-sections thus deduced are 
larger than experimental data underlying the difficulty to detect 
evaporation residues of low kinetic energy. Nevertheless deduced 
cross-sections are quite underestimated by systematic predictions. 
This last divergence is not yet understood by present fusion models. 


42099 (INIS-mf—9032, pp vp) Use of oriented radioac- 
tive nuclei in physical experiments. Finger, M. (Karlova 
Univ., Prague (Czechoslovakia). Fakulta Matematicko-Fyzi- 
kalni). 1981. (In Slovak). NTIS (US Sales Only), PC A06/ 
MF AOl1. Order Number DE84780517. (CONF-8108164— 
Pt.2). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 

An experimental equipment is described built within the 
SPIN project for research using oriented radioactive nuclei within 
a wide range of atom and mass numbers with half-lives of more 
than one hour. Nuclear orientation is based on hyperfine interaction 
at very low temperatures using internal magnetic fields of ferro- 
magnetic matrices polarized with an external magnetic field. The 
results are given obtained on the SPIN equipment in studies: a) of 
hyperfine interactions of admixed atoms in different metal matrices, 
especially of even-even Tb isotopes in a Gd matrix; b) of nuclear 
magnetic resonance in oriented nuclei; c) of beta decay in oriented 
nuclei from the transition area around A= 150, especially in Tb iso- 
topes and in Gd and Eu isotopes. 


42100 (JINR—6-83-410) ‘*°Gd nucleus level structure. 
Analysis of equilibrium values of the ground and excited state 
deformation parameters. Alikov, B.A.; Muminov, T.M.; 
Tsoj, E.G.; Vavryshchuk, Ya.; Zuber, K.; Pashkevich, V.V. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Problems). 1983. 9p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE84702301. 

On the basis of Strutinsky shell-correction method and using 
non-spherical Woods-Saxon potential parameters of quadrupole and 
hexadecapole deformations and internal quadrupole momenta of the 





main and excited states of Gd odd isotopes and isotones with 
N=89 have been calculated. The calculated values of the internal 
quadrupole momenta are compared with the experimental ones, de- 
termined on the basis of reduced probabilities B(E2)-transitions and 
measurements on atom beam. A good agreement between calculat- 
ed and experimental values of quadrupole momenta is obtained. 


42101 (JINR—D-2-82-568, pp 137-142) Peripheral and 
central nucleus-nucleus collisions at 4.2 GeV/cxnucleon. Ga- 
sparyan, A.P. 1982. (In Russian). NTIS (US Sales Only), PC 
A09/MF AOl. Order Number 1184780158. (CONF- 
8205252—). 

From Meeting on investigations in the field of relativistic nu- 
clear physics; Dubna, USSR (25 May 1982). 

Results of photo processing taken with the JINR two-meter 
propane chamber with an internal tantalum target exposed to 
proton and deuteron beams, helium and carbon nuclei at 4.2 GeV/c 
nucleon are presented. Carbon fragment interaction cross sections 
with a charge Z=5.6 exceeds the expected value by 10%. This 
points to the contribution to the excitation cross section of frag- 
ments having lifetime tau >= 10sub(s)sup(-10) which sizes are 
larger than in the ground state. Considered were multinucleon 
interactions: central collisions and interactions with a heavy nucleus 
(Ta). The cumulative particle production process is clearly mani- 
fested in multinucleon nucleus collisions. It is possible that quark 
plasma is realized with some probability in multinucleon collisions. 


42102 (JINR—E-4-83-647) Softness of Gd, Dy, Er and 
Yb nuclei to nonaxial deformation. Tsviok, S.; Loevski, Z.; 

Kvazil, J. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics). 1983. 16p. NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE84702296. 

The softness of total energy of Gd, Dy, Er and Yb nuclei 
with respect to nonaxial ‘y-deformation is investigated. The method 
of Strutinski based on the deformed Wood-Saxon potential is used 
for calculation of energy surfaces of the above nuclei against Bo, Bx 
and y-deformations. The dependence of total nuclear energy on de- 
formations is presented in the form of contour maps. The results 
confirm the axial symmetry of nuclei in the ground state. Neverthe- 
less some rare-earth nuclei possess the greater softness with respect 
to y-deformation. The correlation between the y-dispersion in 
ground state (obtained from experimental B(E2) values) and the 
softness with respect to deformation is observed. From the point of 
view of the potential energy the vibrations conserving axial symme- 
try (8-vibrations) separate from the vibrations violating axial sym- 
metry (y-vibrations). 


42103 (JINR—E-6-83-270) Nature of the ‘*Ba excited 
states. Jolos, R.V.; Vylov, Ts.; Zhelev, Zh.; Mikhajlova, 
M.M. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems). 1983. 8p. NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE84703072. 

Using Si(Li) B-spectrometer, the internal conversion elec- 
trons from the 1*La decay were measured and conclusions were 
made of the multipolarities of a number of ‘y-transitions. The experi- 
mentally obtained ‘**Ba excited state characteristics are compared 
with the results of theoretically calculated energies and wave func- 
tions of '**Ba levels. The calculations have been performed within 
the model of interaction of an odd particle with anharmonic vibra- 
tional core. A satisfactory agreement is obtained for 13 lowest 
levels as well as for 12 keV Ml-transition probability (B(M1, 3/ 
2sub(1)sup(+) — 1/2sub(1)sup(+))sup(calc.)=0.31 psub(N)sup(2)), 
which is 1-forbidden in the shell-model. 


42104 (JINR—R-1-83-165) 7 meson production in colli- 
sions of relativistic nuclei in a multiple scattering model. Ga- 
sparyan, A.P.; Cheplakov, A.P.; Shabel’ski, Yu.M. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). 1983. 6p. (In Russian). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84702297. 

The process of secondary particle production in collisions of 
nuclei with nuclei in the framework of the model of multiple scat- 
tering has been considered. Multiplicity distributions of 7~ -mesons 
in all inelastic interactions of light relativistic nuclei (d, He, C) with 
tantalum nuclei as well as in separate selection of events (in central 
collisions) have been calculated. The calculations agree with the ex- 
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perimental data. Comparison of the calculations with experiments 
does not indicate any non-trivial effect manifestation in nucleus-nu- 
cleus interactions. 


42105 (JINR—R-3-83-407) Correlation between intensi- 
ties of the two-quanta cascades in the '*Dy(n,2y)'™Dy reac- 
tion and effective cross sections of the '**Dy(d,p)*Dy reac- 
tion. Popov, Yu.P.; Sukhovoj, A.M.; Khitrov, V.A.; Yaz- 
vitskij, Yu.S. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics). 1983. 10p. (In Russian). 
NTIS (US = Only), PC A02/MF A0O1. Order Number 
DE84702316 

The statistically reliable correlation between the *Dy(n, 
2y)'*Dy and Dy(d, p)**Dy processes has been found using the 
new method of searching correlations between two-quanta cascade 
intensities in the (n, 27) reaction and effective cross sections of the 
(d, p) reaction taking into account cross sections of the (d, p) reac- 
tion, which excites both intermediate and final levels interconnected 
by a cascade. An experimental indication, that a single-particle neu- 
tron component of the wave function of highly excited * Dy states 
is of a great importance for forming ‘y-cascades in the decay of this 
nucleus, has been obtained. All these facts result in the deviation 
from statistical probability regularities of the two-quanta decay of 
compound-nuclei. 


42106 (LUNFD6/NFFK—7027/1-39(1983)) | Near-yrast 

y of Yb and neighbouring nuclei. Jonsson, S.; 
Roy, H. (Lund Univ. (Sweden)). Mar 1983. 50p. (LUIP— 
8304). NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE84703073. 

High-spin states in ‘Yb have been populated in the 
152Sm(1°0,4n) and 1°°Sm(?*0,4n) reactions. From studies of y-y co- 
incidences, y-ray angular distributions and conversion electron 
measurements the level scheme has been constructed. The g-band 
and the S-band have been established to spin and parity 22(sup)+ 
and 26(sup)+, respectively, and the rotational sequences (7,a)=(- 
>t, (-,0) and (-,0)2 to 23(sup)-, 24(sup)- and 18(sup)-, respectively. 
The sidebands in ‘Er and 1 Yb are discussed. Constructed 
two-quasineutron configurations and cranked shell model (CSM) 
calculations are compared with the experimental results in ™Yb. 
Residual interactions between quasiparticles in ‘Yb are calculated. 
Crossing frequencies and the gain in alignment are summarized for 
the Yb isotopes and the main features are discussed. 
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42107 (INIS-SU—228, pp 153-164) Strength functions of 
charge-exchange excitations in nuclei. Pyaov, N.I. (Joint 
Inst. for Nuclear Research, Dubna (USSR)); Fayans, S.A. 
(Gosudarstvennyj Komitet po Ispol’ zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1982. (In 
Russian). NTIS (US Sales Only), PC A1l3/MF A01. Order 
Number T184780397. (CONF-8106173—). 

From 5. seminar on electromagnetic interactions of nuclei at 
low and medium energies; Moscow, USSR (15 Jun 1981). 

Physical properties of nuclear charge-exchange processes are 
discussed. Energy systematics of isobaric analog resonances (IAR) 
and giant resonances of Gamov-Teller type (GTR) which permits 
to estimate contribution of different components of effective inter- 
actions (including those connected with single-meson exchange) to 
difference of energies of these resonances is obtained by means of 
the sum rules. Parameters of effective interactions which are then 
used for forecasting properties of charge-exchange excitations of 
higher multipolarities are specified by the experimental data on 
IAR and GTR. Detailed calculations of strength functions for 
208 Ph-2°8 Bi isobars are conducted and their dependence on the mo- 
mentum transferred is studied. The problem of Gamov-Teller trans- 
formation suppression in ?°*Bi nuclei is discussed. The effect of 
single-pion exchange in spin-multipole with spin rotation (S=1) re- 
sonances is investigated. Consideration is conducted in the theory 
of finite fermi-systems with account of single-particle continuum. 
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42108 (PNO-DRE—83-08) Further tests of the multi-j 
supersymmetry scheme using transfer reactions. Vergnes, M.; 
Berrier-Ronsin, G.; Bijker, R. (Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire). 1983. 1lp. NTIS 
(US Sales Only), PC A02/MF AOI. Order Number 
DE84780435. 

The experimental strengths extracted from several one neu- 
tron pick-up and stripping reactions on the Pt isotopes are com- 
pared to predictions derived in the framework of the multi-j super- 
symmetry model. It appears that the model describes quite reason- 
ably the experimental results for the reactions involving ‘Pt. 
However, due to a clear change of structure between ‘Pt and 
197Pt, an appreciable breaking is observed for the reactions involv- 
ing 1*’Pt. 


42109 Enhanced emission of nonequilibrium light parti- 
cles in the reaction plane. Tsang, M.B.; Chitwood, C.B.; 
Fields, D.J.; Gelbke, C.K.; Klesch, D.R.; Lynch, W.G-.; 
Kwiatkowski, K.; Viola,Jr., V.E. (Department of Physics 
and National Superconducting Cyclotron Laboratory 
Michigan State University, East Lansing, Michigan 48824). 
Physical Review Letters; 52: No. 22, 1967-1970(28 May 1984). 

Nonequilibrium light particles were detected in coincidence 
with two fission fragments for ‘*N-induced reactions on 1®7Au at 
420 MeV incident energy. Coincident binary-fission events were 
used to define the reaction plane and to suppress contributions from 
transferlike peripheral reactions. A strong preference for the emis- 
sion of nonequilibrium light particles in the fission plane was ob- 
served, suggesting the presence of an ordered transverse motion of 
the emitting source in the reaction plane. 


42110 Nuclear charge densities in the transition region: 
192Qs, Reuter, W.; Shera, E.B.; Hoehn, M.V.; Hersman, 
F.W.; Milliman, T; ees J.M.; ” Hyde-Wright, Cc; Lourie, 


R.; Pugh, B.; Bertozzi, W (Los Alamos National Lab., 


NM). Physics Letters, [Section] B; 137: No. 1/2, 32-36(22 Mar 
1984). 


Data from the first electron-scattering study of an Os-Pt 
transition region nucleus, '°*Os, are analyzed in combination with 
muonic-atom data by using the model-independent Fourier-Bessel 
method. The results are discussed in terms of available IBA and 
BET model calculations. New Hartree-Fock (DME) calculations 
are presented as an example of the agreement achieved with micro- 
scopic-based theories. 


42111 Semiclassical model used for elastic and inelastic 
scattering of heavy ion. Chenglie, J.; Christensen, P.R.; 
Hansen, O.; Pontoppidan, S.; Videbaek, F.; Bond, P.D. (In- 
stitute of Atomic Energy, Beijing, People’s Republic of 
China). Zhonghua Heyixue Zazhi; 5: No. 2, 150-156(May 
1983). (in Chinese). 

In collisions of very heavy ions with nuclei, there is a signifi- 
cant feature, that the Coulomb couplings between the elastic and 
inelastic scattering channels are often rather strong. A simple semi- 
classical model is suggested in order to describe the elastic and in- 
elastic scattering of heavy ion collisions, which assumes the Cou- 
lomb excitation and the nuclear interaction are two nearly inde- 
pendent processes. The experimental results can be reproduced by 
this simple model. The calculated results of this model are com- 
pared with the coupled channel calculations and the optical model 
calculations which includes a long range polarization potential. It is 
suggested the standard optical model should be used in the descrip- 
tion of the total of the elastic scattering and those inelastic scatter- 
ing groups which have strong Coulomb couplings with elastic scat- 
tering channel. 
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42112 (IA—1386, pp 47-49) Energy spectra of secondary 
neutrons from the **°Pu (n, xn) reactions. Caner, M. Jul 
1983. NTIS (US Sales Only), PC A15/MF AOl. Order 
Number T1I84780540. 


ERA-9/20 / 5602 


In Research laboratories annual report 1982. 


42113 (IAE—3641/2) Angular distribution of oriented 
nucleus fission neutrons. Barabanov, A.L.; Grechukhin, D.P. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1982. 48p. 
(In Russian). NTIS (US Sales Only), PC A03/MF AOl1. 
Order Number DE84702284. 

Calculations of anisotropy of angular distribution of oriented 
235) nuclei thermal fission neutrons have been carried out. the neu- 
trons were assumed to evaporate isotropically by completely accel- 
erated fragements in the fragment system with only its small part, i. 
e. fission-producing neutrons, emitted at the moment of neck break. 
It has been found out that at low energies of neutrons Esub(n)= 1-2 
MeV the sensitivity of the angular distribution anisotropy to vari- 
ations of spectrum of neutron evaporation from fragments and the 
magnitude of a share of fission-producing neutrons reaches approxi- 
mately 100%, which at high energies, Esub(n) > 5 MeV, does not 
exceed approximately 20%. Therefore the angular distribution of 
fast neutrons to a greater degree of confidence may be used for re- 
storing the angular distribution anisotropy of fragments while the 
angular distribution of low energy neutrons may be used for deriv- 
ing information on the fission process, but only in cases when the 
experiment accuracy is better than approximately 3%. 


42114 (INDC(NDS)—146, pp 199-212) Theoretical anal- 
ysis of the Cf-252 fission neutron spectrum. Maerten, H.; 
Neumann, D.; Seeliger, D. (Technische Univ., Dresden 
(German Democratic Republic)). Jul 1983. NTIS (US Sales 
Only), PC A12/MF AOl. Order Number 1184780535. 
(CONF-830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 

: A complex cascade evaporation model is used to analyse 
energy and angular distributions of Cf-252 fission neutrons for spec- 
ified scission configurations. The sensitivity of the calculation with 
regard to the most important input data as well as certain approxi- 
mations has been studied for typical fragment mass numbers. The 
paper includes a brief summary on the characteristics of the scission 
neutron component and its influence on energy spectra and angular 
distributions of fission neutrons. The model was also applied to cal- 
culate the distortion of the measurable Cf-252 fission neutron spec- 
trum by the anisotropic fragment detection in time-of-flight spec- 
trometer arrangements. 


42115 (INDC(NDS)—146, pp 13-21) IAEA consultants’ 
meeting on the U-235 fast-neutron fission cross-section. Con- 
clusions and recommendations. Jul 1983. NTIS (US Sales 
Only), PC Al2/MF AOl. Order Number 1184780535. 
(CONF-830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 

: The meeting re-affirmed the importance of the U-235 fission 
cross-section as a primary standard in the energy range 100 keV to 
20 MeV. The accuracy required was briefly discussed and the cur- 
rent uncertainty was established as a function of neutron energy. 
There was considerable discussion on the main contributions to the 
uncertainties in the measurements of the cross-section and on what 
steps might be taken to reduce those uncertainties. Lastly, the work 
which must be carried out to allow the cross-section to be deter- 
mined to within the required accuracy was identified. 


42116 (INDC(NDS)—146, pp 23-26) IAEA consultants’ 
meeting on the Californium-252 fission neutron spectrum. 
Conclusions and recommendations. Jul 1983. NTIS (US Sales 
Only), PC Ai2/MF AOl. Order Number T184780535. 
(CONF-830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 

: Since the last review of Blinov improvement in the knowl- 
edge of the neutron energy spectrum from the spontaneous fission 
of *52Cf is remarkable in several aspects: the energy range, where 
the neutron spectrum has recently been measured, was extended to 





the limits IkeV to 28MeV. Various detectors in overlapping energy 
ranges were used, and the analysis and correction of the data was 
refined; spectrum averaged cross sections, measured in the Cf-field, 
and interpreted with improved cross section evaluations confirmed 
the spectre! shape in the energy range from 1MeV to 18MeV; the 
theoretical understanding was improved by two different approxi- 
mations of the evaporation model and by Hauser-Feshbach calcula- 
tions. Consequently the data from the independent sources, i.e. dif- 
ferential data, integral data and theoretical approaches, appear now 
to be in rather good agreement, while partially disagreeing with 
earlier data. For this reason a new evaluation is strongly recom- 
mended. In addition to this improved description of the spectral 
shape guidelines are required for the different applications of Cf- 
sources as a reference in order to avoid systematic errors. 


42117 (INDC(NDS)— 146, pp 27-51) U-235 sample-mass 
determinations and intercomparisons. Poenitz, W.P.; Mead- 
ows, J.W. (Argonne National Lab., IL (USA)). Jul 1983. 
NTIS (US Sales Only), PC A12/MF AO1. Order Number 
1184780535. (CONF-830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 

One of the interesting developments in recent times in the 
area of precision measurements has been the 14-MeV-neutron fis- 
sion cross sections of U-235. The 14-MeV values are not of great 
interest in applied areas at the present time, however, they have 
substantial importance because of their impact on the normalization 
of the evaluated U-235 cross section, as will be discussed in Section 
V. The very precise 14-MeV values affect the evaluated cross sec- 
tions at much lower neutron energies and as some inconsistencies 
appear to emerge it was considered interesting to assure that these 
inconsistencies are not due to discrepant mass scales used in the 
various experiments. Consequently, the present authors inquired at 
the 1979 Knoxville conference whether one or two of the samples 
which were used at the Khlopin Radium Institute in Leningrad 
(KRJ) and at the Technical University of Dresden (TUD) for 14- 
MeV measurements could be made available for an intercompari- 
son. In order to improve on the validity of possible conclusions, the 
authors had also asked BRC, the AERE Harwell, and CBNM for 
contributions to this intercomparison. Samples were obtained from 
these laboratories and included in the present measurements. All 
samples are described in Section II. The measurements consisted of 
two parts. The first part was the determination of the alpha-decay 
rates of the samples and the derivation of the absolute sample 
masses from these data. This is described in Section III. The second 
part was a set of relative fission-rate measurements and is described 
in Section IV. Updated data from the 1979 measurements are in- 
cluded in Sections III and IV. The intercomparison of all the mass 
scales could only be made after all the reference values became 
available. This exchange of data took place at the present meeting. 
The results of the intercomparison are discussed in Section V. 


42118 (INDC(NDS)—146, pp 53-60) Statistical analysis 
of fission cross section measurements on sup(233,235,238)U, 
237N/p, sup(239,242)Pu at neutron energies of 2.6, 8.5 and 14.7 
MeV. Dushin, V.N.; Fomichev, A.V.; Kovalenko, S.S. (Ra- 
dievyj Inst., Leningrad (USSR)). Jul 1983. NTIS (US Sales 
Only), PC Al2/MF A0Ol. Order Number 1184780535. 
(CONF-830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 

Within the scope of the joint measurement programme of the 
V.G. Khlopin Radium Institute, Leningrad, USSR, and the Techni- 
cal University of Dresden, GDR, absolute fission cross-section 
measurements have been carried out on heavy nuclei at the spot 
point neutron energies of 2.6, 8.5, and 14.7 MeV. The aim of this 
work is a comprehensive analysis of the results and of the uncer- 
tainties of the measurements by means of a correlation analysis. As 
the result the final fission cross-section values including all the 
measurements carried out in Leningrad and Dresden are evaluated. 
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= (INDC(NDS)— 146, pp 61-77) NBS measurements 

of the **°U fission cross section. Carlson, A.D. (National 
Bureau of Standards, Washington, DC (USA)). Jul 1983. 
NTIS (US Sales Only), PC A1l2/MF AO1. Order Number 
1184780535. (CONF-830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 

The measurements summarized in this paper represent the 
effort at the National Bureau of Standards towards improving the 
state of knowledge of the 7*U neutron fission cross section. The 
use of various neutron sources, neutron flux detectors, fission detec- 
tors, and different techniques provides the redundancy of work re- 
quired to understand the systematic errors in fission cross section 
measurements. 


42120 (INDC(NDS)—146, pp 79-86) Fission cross-sec- 
tion normalization problems. Wagemans, C. (Centre d'Etude 
de I’Energie Nucleaire, Mol (Belgium); Ghent Rijksuniversi- 
teit (Belgium). Lab. voor Kernfysica); Deruytter, A-J. 
(Commission of the European Communities, Geel (Bel- 
gium). Central Bureau for Nuclear Measurements). Jul 1983. 
NTIS (US Sales Only), PC A1l2/MF A01. Order Number 
T184780535. (CONF-830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 

The present measurements yield osub(f)-data in the neutron 
energy from 20 MeV to 30 keV directly normalized in the thermal 
region. In the keV-region these data are consistent with the abso- 
lute osub(f)-measurements of Szabo and Marquette. For the sec- 
ondary normalization integral I, values have been obtained in 
agreement with those of Gwin et al. and Czirr et al. which were 
also directly normalized in the thermal region. For the I, integral, 
however, puzzling low values have been obtained. This was also 
the case for osub(f)-bar in neutron energy intervals containing 
strong resonances. Three additional measurements are planned to 
further investigate these observations: (i) maintaining the actual 
approx.27-geometry but using a 'B-foil for the neutron flux detec- 
tion (ii) using a low detection geometry with a '°B- as well as a 
SL i-flux monitor. Only after these measurements definite conclu- 
sions on the I, and I; integrals can be formulated and final osub(f)- 
bar-values can be released. The present study also gives some evi- 
dence for a correlation between the integral Iz and the neutron flux 
monitor used. The influence of a normalization via lL or Iz on the 
final cross-section has been shown. The magnitude of possible nor- 
malization errors is illustrated. Finally, since ***U is expected to be 
an “easy” nucleus (low a-activity high osub(f)-values), there are 
some indications that the important discrepancies still present in 
235U(n,f) cross-section measurements might partially be due to 
errors in the neutron flux determination. 


42121 (INDC(NDS)—146, pp 87-96) 1982 INDC/ 
NEANDC Nuclear Standards File - status and recommenda- 
tions on the uranium 235 fission cross section and the califor- 


nium 252 fission neutron spectrum. Conde, H. (Foersvarets 
Forskningsanstalt, Stockholm (Sweden)); Johansson, P.I. 
(Studsvik Science Research Lab., Nykoeping (Sweden)). Jul 
1983. NTIS (US Sales Only), PC Al2/MF A0Ol. Order 
Number T184780535. (CONF-830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 

: This document reviews the status of the 1982 INDC/ 
NEANDC Nuclear Standards File for ***U fission cross sections 
and **Cf fission neutron spectra. 


(INDC(NDS)— 146, PP 97-106) Some comments 
on the ***U fission cross-section data base above 1.5 MeV. 
Gayther, D.B.; Patrick, B.H. Atomic Energy Re- 
search Establishment, Harwell. Nuclear Physics Div.). Jul 
1983. NTIS (US Sales Only), PC Al2/MF AOl. Order 
Number T1I84780535. (CONF-830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 
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The main experimental requirements for making accurate fis- 
sion cross-section measurements are presented and some of the most 
important experiments which form part of the **°U data base above 
1.5 MeV are critically examined in the light of these criteria. The 
examples discussed are taken entirely from the published literature. 


42123 (INDC(NDS)—146, pp 107-118) Current prob- 
lems in the data base for a reevaluation of the 7*°U fission 
cross section in the fast neutron energy region. Pronyaev, 
V.G.; Cullen, D.E.; Lemmel, H.D. (International Atomic 
Energy Agency, Vienna (Austria)). Jul 1983. NTIS (US 
Sales Only), PC A12/MF AO1. Order Number T184780535. 
(CONF-830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 

: Recent measurements of the **°U fission cross section are 
compared over three energy ranges extending from 0.1 to 20 MeV. 
New absolute measurements at 2.5, 8.5 and 14 MeV indicate that 
the cross section is now known with an accuracy of 1% near the 14 
MeV point and with an accuracy not better than 2-3% for the 
other two energies. Comparison of the latest shape measurements 
shows disagreement in shape by about 3-4%. 


42124 (INDC(NDS)—146, pp 119-129) Preliminary 
evaluation of the 7*°U(n,f) cross-section from 100 keV to 20 
MeV. Bhat, M.R. (Brookhaven National Lab., Upton, NY 
(USA)). Jul 1983. NTIS (US Sales Only), PC A12/MF AOl1. 
Order Number T184780535. (CONF-830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 

: A preliminary evaluation of the fission cross-section of *5U 
from 100 keV to 20 MeV is described. Variance-covariance matri- 
ces for a number of experimental data sets were constructed and 
used to evaluate the fission cross-section following a Bayesian pro- 
cedure. The evaluated fission cross-section is compared with experi- 
mental data including the **Cf fission neutron spectrum averages 
and some of the problems encountered in carrying out the fit are 
discussed. 


42125 (INDC(NDS)—146, pp 161-173) Experimental 
and theoretical investigation of the energy distribution of Cal- 
ifornium-252 spontaneous fission neutrons. Batenkov, O.I.; 
Blinov, M.V.; Boykov, G.S.; Vitenko, V.A.; Rubchenya, 
V.A. (Radievyj Inst., Leningrad (USSR)). Jul 1983. NTIS 
(US Sales Only), PC Ai2/MF AOl. Order Number 
1184780535. (CONF-830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 

. The results of recent measurements of the spectrum of Cali- 
fornium-252 fission neutrons in a broad energy range are presented 
in the report. Some results of measurements and of theoretical cal- 
culations of angular and differential energy distributions of Califor- 
nium-252 fission neutrons are presented too. 


42126 (INDC(NDS)—146, pp 175-176) Cf-252 prompt 


fission neutron measurements, Poenitz, W.P.; 
Tamura, T. (Argonne National Lab., IL (USA)). Jul 1983. 
NTIS (US Sales Only), PC A12/MF AOl. Order Number 
TI84780535. (CONF-830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 

, Published in summary form only. 


42127 (INDC(NDS)—146, pp 177-186) Absolute meas- 
urement of *?Cf prompt fission neutron spectrum at low 
energy range. Lajtai, A. (Hungarian Academy of Sciences, 
Budapest. Central Research Inst. for Physics); Dyachenko, 
P.P.; Kutzaeva, L.S.; Kononov, V.N.; Androsenko, P.A.; 
Androsenko, A.A. (Gosudarstvennyj Komitet 

Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
Ehnergeticheskij Inst.). Jul 1983. NTIS (US Sales Only), PC 
a30367-) AOl. Order Number 1184780535. (CONF- 


From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 

Prompt neutron energy spectrum at low energies (25 
keV <Esub(n)<1,2 MeV) for *?Cf spontaneous fission has been 
measured with a time-of-flight technique on a 30 cm flight-path. 
Ionization chamber and lithium-glass were used as fission fragment 
and neutron detectors, respectively. Lithium glasses of NE-912 
(containing ®Li) and of NE-913 (containing 7Li) 45 mm in diameter 
and 9.5 mm in thickness have been employed alternatively, for the 
registration of fission neutrons and gammas. For the correct deter- 
mination of the multiscattering effects - the main difficulty of the 
low energy neutron spectrum measurements - a special geometry 
for the neutron detector was used. Special attention was paid also 
to the determination of the absolute efficiency of the neutron detec- 
tor. The real response function of the spectrometer was determined 
by a Monte-Carlo calculation. The scattering material content of 
the ionization chamber containing a *?Cf source was minimized. 
As a result of this measurement a prompt fission neutron spectrum 
of Maxwell type with a T=1.42 MeV parameter was obtained at 
this low energy range. We did not find any neutron excess or irreg- 
ularities over the Maxwellian. 


42128 (INDC(NDS)—146, pp 195-198) High-energetic 
part of the neutron m spontaneous fission of 
252Cf, Maerten, H.; Seeliger, D.; Stobinski, B. (Technische 
Univ., Dresden (German Democratic Republic). Sektion 
Physik). Jul 1983. NTIS (US Sales Only), PC A12/MF 
A01. Order Number TI84780535. (CONF-830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 

: The high-energy end of the neutron spectrum from sponta- 
neous fission of *Cf has been measured by the use of a very sensi- 
tive neutron spectrometer. The experimental data which were cor- 
rected for different apparatus effects indicate a hard emission com- 
ponent predominant at energies higher than 20 MeV. In this energy 
range, the measured spectrum cannot be described in the frame- 
work of a complex cascade evaporation model, whereas the calcu- 
lated data agree with experimental ones up to 20 MeV satisfactori- 
ly. Non-equilibrium emission of fission neutrons is considered in in- 
terpretation. [*?Cf(sf), prompt fission neutron spectrum, 
Esub(n)= 10-30 MeV]. 


42129 (INDC(NDS)—146, pp 213-224) Information of 
the Cf-252 fission-neutron spectrum deduced from integral ex- 
periments. Mannhart, W. (Physikalisch-Technische Bunde- 
sanstalt, Braunschweig (Germany, F.R.)). Jul 1983. NTIS 
(US Sales Only), PC Ai2/MF AOl. Order Number 
T184780535. (CONF-830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 

; Integral data (spectrum-averaged neutron cross sections) 
measured in the Cf-252 neutron field are compared with calcula- 
tions mainly based on ENDF/B-V cross-section data and various 
spectrum representations. The experiments cover the energy range 
of the neutron spectrum between 1 MeV and 18 MeV. After a few 
ENDF/B-V data sets have been replaced by more recent evalua- 
tions, a fair consistency between experiments and calculations has 
been established. Two spectrum representations were identified 
which fit the experimental data over the whole energy range very 
well: the NBS segment fit evaluation and the evaporation theory of 
Madland and Nix in the version presented at the Antwerp confer- 
ence. 


42130 (INDC(NDS)— 146, pp 225-227) Measurements of 
Cf-252 spectrum averaged cross sections. Dezsoe, Z.; Csikai, 
J. (Kossuth Lajos Tudomanyegyetem, Debrecen (Hungary). 
Kiserleti Fizikai Intezet). Jul 1983. NTIS (US Sales Only), 
PC Al12/MF AOl. Order Number TI84780535. (CONF- 
830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 
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Reaction rate measurements have been performed for eight 
reactions - having well characterized nuclear parameters in a pure 
Cf-252 fission neutron field relative to the ™*In/n,n’/sup(115m)In 
reaction. Results obtained under modified experimental conditions 
compared to our recently published data show better reproducibil- 
ity and are in general agreement with other o-bar data in the litera- 
ture. In order to establish integral cross sections for Cf-252 fission 
neutrons with high accuracy experimental investigations have also 
been started to study the effect of source encapsulation on neutron 
flux perturbation. This short communication reports our prelimi- 
nary results. 


42131 (INDC(NDS)—146, pp agg Approaches for 
the generation of a covariance for the Cf-252 fission- 
neutron spectrum. Mannhart, W. (Physikalisch: Technische 
Bundesanstalt, Braunschweig (Germany, F.R.)). Jul 1983. 
NTIS (US Sales Only), PC A12/MF A0Ol1. Order Number 
1184780535. (CONF-830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 

. After a brief retrospective glance is cast at the situation, the 
evaluation of the Cf-252 neutron spectrum with a complete covar- 
iance matrix based on the results of integral experiments is pro- 
posed. The different steps already taken in such an evaluation and 
work in progress are reviewed. It is shown that special attention 
should be given to the normalization of the neutron spectrum 
which must be reflected in the covariance matrix. The result of the 
least-squares adjustment procedure applied can easily be combined 
with the results of direct spectrum measurements and should be re- 
garded as the first step in a new evaluation of the Cf-252 fission- 
neutron spectrum. 


42132 (INDC(NDS)—146, pp 235) Work planned on the 
prompt fission neutron spectrum for the spontaneous fission 
of **Cf. Madland, D.G.; Nix, J.R. Jul 1983. NTIS (US 


Sales Only), PC A12/MF A011. Order Number T184780535. 
(CONF-830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 

Published in summary form only. 


42133 (INDC(NDS)—146, pp 237-240) Revised value 
for the *?Cf fission spectrum-averaged cross section for 7*5U 
fission, o-sub(f)-bar(U235,chisub(Cf)). Grund, J.; Gilliam, D.; 
McGarry, D.; Eisenhauer, C. (National Bureau of Stand- 
ards, Washington, DC (USA)); Soran, P. (Los Alamos Na- 
tional Lab., NM (USA)). Jul 1983. NTIS (US Sales Only), 
PC —” AOl. Order Number T184780535. (CONF- 
830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 


neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 


Published in summary form only. 


42134 (INDC(NDS)—146, pp 241-245) Fission cross 
section measurements in reactor physics and bench- 
marks. Grundl, J.A.; Gilliam, D.M. (National Bureau of 
Standards, Washington, DC (USA)). Jul 1983. NTIS (US 
Sales Only), PC A12/MF A0O1. Order Number T184780535. 
(CONF-830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 


neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 


Published in summary form only. 


42135 (INDC(NDS)—146, pp 247) Description of Cf 
neutron spectrum work. Spencer, R.R.; Olsen, D.K. (Oak 
Ridge National Lab., TN (USA)). Jul 1983. NTIS (US Sales 
Only), PC Al2/MF A0Ol. Order Number 1184780535. 
(CONF-830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 


Published in summary form only. 
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42136 (INDC(NDS)— 146, souls 249-254) Angular distribu- 
tions of fission , “°U and 7°7Np near the 
Yutat/ threshold, Ouichaoui, S.; a Csikai, J.; Var- 
nagy, M. (Kossuth Lajos Tudomanye gyetem, Debrecen 
(Hungary). Kiserleti Fizikai Intezet). Sul 1983. NTIS (US 
Sales Only), PC A12/MF A01. Order Number T184780535. 
(CONF-830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 

Published in summary form only. 


42137 (INDC(NDS)— 146, ane 131-153) Investigation of 
fission layers for precise fission cross section measurements 
with a gridded ionization anak | Budtz-Joergensen, C.; 
Knitter, H.H. (Commission of the European Communities, 
Geel (Belgium). Central Bureau for Nuclear Measurements). 
Jul 1983. NTIS (US Sales Only), PC Al2/MF A01. Order 
Number DE84780535. (CONF-830362—). 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 

An ionization chamber with Frisch-grid is used to determine 
both the energy (E) of the charged particles emitted from the 
source positioned coplanar with the cathode, and the cosine of the 
emission angle (theta) with respect to the normal of the cathode. In 
the plane determined by the variables cos theta and E it is possible 
to identify an area which is unaffected by backscattering and selfab- 
sorption. Events belonging to this area show an isotropic angular 
distribution for alpha particles and also for fission fragments in- 
duced by thermal neutrons, which, extrapolated to 90 deg., yields 
the absolute number of events. The capabilities of this technique are 
demonstrated by the investigation of four evaporated **UF, layers 
and one suspension sprayed **°U3;Os; layer. For the UF, layers the 
alpha particle source strengths were determined, and agreement 
was found within 0.3% with values independently measured by low 
geometry alpha counting. The same method was applied also to fis- 
sion events induced by thermal neutrons. An accuracy for the de- 
termination of the total number of fission events of better than 
0.5% is reached. The longstanding doubts on the magnitudes of 
fragment absorption and scattering are in principle circumvented by 
the present method and therefore no assumptions on fragment 
ranges and scattering cross-sections are needed. It is also empha- 
sized that the present method, within reasonable limits, is intensive 
to source shape and thickness homogeneity. 


42138 (NDC(NDS)—146) IAEA consultants’ meeting on 
the U-235 fast-neutron fission cross-section, ae 
fission neutron spectrum, Smolenice, Czechoslovakia, 28 
March-1 April 1983. Lemmel, H.D.; Cullen, D.E. (eds.). 
(International Atomic Energy Agency, Vienna (Austria). 
International Nuclear Data Committee). Jul 1983. 258p. 
(CONF-830362—). NTIS (US Sales Only), PC Al2/MF 
A01. Order Number DE84780535. 

From IAEA consultants’ meeting on the uranium 235 fast- 
neutron fission cross section; Smolenice, Czechoslovakia (28 Mar 
1983). 

, Papers presented were entered into the data base separately. 
(WHK) 


42139 (INIS-SU—228, pp 84-109) Electrodisintegration 
experiments and virtual photon . Wolynec, E. (Sao 
Paulo Univ. (Brazil). Inst. de Fisica). 1982. NTIS (US Sales 
Only), PC Al3/MF AOl. Order Number 1184780397. 
(CONF-8106173—). 
From 5. seminar on electromagnetic interactions of nuclei at 
low and medium energies; Moscow, USSR (15 Jun 1981). 
ts on inelastic scattering of electrons and electro- 
disintegration of heavy nuclei as well as fission of these nuclei in 
(a, a’, f) and (®Li, *Li’, f) reactions are reviewed. Different excited 
states of finite nuclei are studied by means of measuring energy 
spectra of scattered electrons. Calculated energy spectra of emitted 
protons and a-particles in (e, a) and (e, p) reactions on nuclei of 
Zn type and E2-component in channels of uranium isotope decay 
as well as strength functions and decay widths of these isotopes at 
energies from 2.2 to 11 MeV are given. Cross sections of photodis- 
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integration and electrodisintegration of **Fe, Co, “Zn, sup(58, 
60, 62)Ni intermediate nuclei are investigated. Energy dependences 
of **7Au(e, n)*Au and *Zr(e, a) or “Zr(y, a) reaction cross sec- 
tions are given. The auther considers that the method of virtual 
photons used for the analysis has some advantages as compared 
with other approaches and it is deprived of such shortcomings as 
radiation limitations of inelastic electron interaction. 


42140 (ITEF—160(1983)) Mass dependence of the p-odd- 
angular in nuclear fission by thermal polarized 
neutrons. Rzhevskij, E.S. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1983. 11p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE84702289. 

The problem of mass dependence of the p-odd asymmetry in 
angular distribution of nuclear fission fragments by thermal polar- 
ized neutrons is investigated. It is shown that the asymmetry ob- 
served in experiment is connected with galilian invariant angular 
correlation of spin-velocity type and not by spin-momentum corre- 
lation as it is written in many papers. It is also shown that the p- 
odd angular asymmetry may depend on mass of fission fragment if 
the fissile nucleus form depends on parity of compound-state 
formed at the polarized thermal neutron nucleus-target capture. 


42141 (JAERI-M—84-111) Evaluation of neutron nuclear 
data of *1Pu for JENDL-2. Kikuchi, Yasuyuki; Sekine, 
Nobuo. (Japan Atomic Energy Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishment). Jun 1984. 102p. 
(NEANDC(J)—102/U; INDC(JPN)—88/L). ISDTI, 
JAERI, Tokai-mura, Naka-gun, Ibaraki-ken 319-11, Japan. 
Order Number T184901533. 

Neutron nuclear data of Pu were newly evaluated for 
JENDL-2. Evaluated quantities are the total, elastic and inelastic 
scattering, fission, capture, (n,2n), (n,3n) and (n,4n) reaction cross 
sections, the resolved and unresolved resonance parameters, the an- 
gular and energy distributions of emitted neutrons, and the average 
number of neutrons emitted per fission. The simultaneous evalua- 
tion method was adopted for the fission cross section so as to keep 
the consistency among the main fissile and fertile material nuclides. 
The theoretical calculations based on the spherical optical model 
and the statistical model were also used, when the experimental 
data were not sufficient. Discussion is given on the evaluation 
method. 60 references. 


42142 (JAERI-M—84-116) Evaluation of neutron nuclear 
data for **Cm and *°Cm. Kikuchi, Yasuyuki; Nakagawa, 
Tsuneo. (Japan Atomic Energy Research Inst., Tokai, Ibar- 
aki. Tokai Research Establishment). Jun 1984. 73p. 
(NEANDC(J)—101/U; INDC(JPN)—87/L). JAERI, 
Tokai-mura, Naka-gun, Ibaraki-ken 319-11, Japan. Order 
Number T184901534. 

Neutron nuclear data of **Cm and *®Cm have been evalu- 
ated. Evaluated quantities are the total, elastic and inelastic scatter- 
ing, fission, capture, (n,2n), (n,3n) and (n,4n) reaction cross sections, 
the resolved and unresolved resonance parameters, the angular and 
energy distributions of the emitted neutrons, and the average 
number of neutrons emitted per fission. The fission cross section of 
248Cm was evaluated mainly on the basis of measured data and that 
of *°Cm was estimated from the systematic tends. The other cross 
sections were calculated with the optical and statistical models be- 
cause of scarce measured data. 28 references. 


42143 Decay of *'Bk. Liu, Y.F. (Beijing Univ. (China). 
Dept. of Technical Physics); Moody, K.J.; Lee, D.; Morita, 
Y.; Seaborg, G.T. (Lawrence Berkeley Lab., CA (USA)); 
Gunten, H.R. von (Eidgenoessisches Inst. fuer Reaktorfors- 
chung, Wuerenlingen (Switzerland); Bern Univ. (Switzer- 
land). Anorganisch-Chemisches Inst.). Nuclear Physics [Sec- 
tion] A; 417: No. 3, 365-375(16 Apr 1984). 

The decay of **'Bk has been studied by radiochemical tech- 
niques. The half-life of 55.6+-1.1 min agrees with the literature. 
Relative intensities of y-rays, including previously unknown y-rays 
at 129.9 keV and 163.8 keV, have been determined. The estimated 
absolute intensity of the y-ray at 177.7 keV is (5.2+-0.6)%. The 
maximum f-energy has been measured to be 915+-10 keV and was 
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used to determine the mass of *'Bk. A decay scheme based on 
these measurements is given. 


42144 Measurement of the half life of plutonium-240 by 
the U.S. Half-Life Evaluation Committee. Strohm, W.W. 
(Mound Lab., Miamisburg, OH). International Journal of Ap- 
plied Radiation and Isotopes; 35: No. 3, 155-157(Mar 1984). 

The half life of plutonium-240 was measured by member lab- 
oratories of the Half-Life Evaluation Committee. Five separate de- 
terminations were made using three different measuring techniques 
(a-particle counting, mass spectrometry, and calorimetry). From 
these measurements, the committee recommends a value of 6564 +- 
11 years for the half life of plutonium-240. 


42145 Plutonium-240 half life determined by isotope-dilu- 
tion mass spectrometric measurement of grown-in uranium- 
236. Beckman, R.J.; Marsh, S.F.; Abernathey, R.M.; Rein, 
J.E. (Los Alamos National Lab., NM). International Journal 
of Applied Radiation and Isotopes; 35: No. 3, 163-169(Mar 
1984). 

As part of an interlaboratory program, the half life of 7°Pu 
has been measured on a shared *“°Pu oxide material. Grown-in 
daughter *°*U was measured at four intervals in the range of 0.94- 
1.1 yr by isotope-dilution mass spectrometry. The measured half life 
is 6574 yr with 95% confidence limits of +- 12.8 yr. Experimental 
uncertainties at all stages of measurement and their statistical treat- 
ment are discussed fully. 


42146 Half life of plutonium-240 determined by specific- 
activity measurements. Steinkruger, F.J.; Matlack, G.M.; 
Beckman, R.J. (Los Alamos National Lab., NM). Jnterna- 
tional Journal of Applied Radiation and Isotopes; 35: No. 3, 
171-172(Mar 1984). 

As part of an interlaboratory program, the half life of “Pu 
has been measured by a-particle counting using a low-geometry 
counter having a solid angle of approx. 2 x 10°‘ x 47 steradians. 
The measured half life is 6571 mean tropical years (yr) with an as- 
sociated estimated standard deviation of 7.4 years and 95% confi- 
dence limits of +- 17.5 years. 


42147 Calorimetric measurements of the half life of plu- 
tonium-240. Rudy, C.R.; Jordan, K.C.; Tsugawa, R. (Mon- 
santo Research Corp., Miamisburg, OH). International Jour- 
nal of Applied Radiation and Isotopes; 35: No. 3, 177-180(Mar 
1984). 


This report describes calorimetric homogeneity and half-life 
measurements made as part of the collaborative measurement of the 
240Py half life by different laboratories. The specific power of 74°Pu 
was equal to 7081.56 +- 1.80 wp W/g (?*°Pu) and the half life to 
6552.4 +- 1.7 years, the quoted uncertainties being estimated stand- 
ard deviations. Systematic uncertainties due to power measurements 
are less than 0.35 1» W/g and 0.33 years, respectively. 


42148 Emission probabilities and energies of y-ray transi- 
tions from the decay of 7°°U. Reich, C.W.; Helmer, R.G.; 
Baker, J.D.; Gehrke, R.J. (idaho National Engineering 
Lab., Idaho Falls). International Journal of Applied Radiation 
and Isotopes; 35: No. 3, 185-188(Mar 1984). 

As an aid in the quantitative assay of 7*°U by means of y-ray 
spectrometry, we have measured the emission probabilities of thir- 
teen prominent -rays in the energy range from 29 to 320 keV. The 
decay-rate calibration of the source material was determined from 
the method of its original preparation and checked by comparison 
with an NBS-calibrated sample of **5U using isotope-dilution mass 
spectrometry. The y-emission rates and energies were measured 
with calibrated Ge spectrometers. The percentage uncertainties in 
the measured y-emission probabilities range from 0.85% for most 
transitions above 120 keV to 2.2% at 29 keV. 


42149 Nuclear structure of *°°U. Chrien, R.E.; Ko- 
pecky, J. (Brookhaven National Lab., Upton, NY). Nuclear 
Physics [Section] A; 414: No. 2, 281-300(20 Feb 1984). 

The y-radiation resulting from capture of 2 keV, 24 keV and 
polarized thermal neutrons in enriched *°*U has been investigated. 
All levels in *°U with J<=5/2 below 1.2 MeV have been identi- 





fied with many unambiguous spin assignments resulting from the 
combined average resonance capture and circular polarization anal- 
ysis. Seventeen previously unobserved states have been identified, 
six of them with J=5/2. 


42150 Nuclear data sheets for A = 231, 235, 239. 
Schmorak, M.R. (Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37830, USA). Nuclear Data Sheets; 40: 
No. 1, 1-147(Sep 1983). 

Experimental data pertaining to nuclear structure of nuclei 
with mass numbers A = 231, 235, and 239 have been compiled and 
evaluated. 


42151 Investigation of the prompt-neutron spectrum for 
spontaneously-fissioning ***Cf. Poenitz, W.P.; Tamura, T. 
(Argonne National Lab., IL (USA)). pp 465-472 of Nuclear 
data for science and technology. Proceedings of the interna- 
tional conference held in Antwerp, 6-10 September 1982. 
Boeckhoff, K.H. (ed.) (Commission of the European Com- 
munities, Geel (Belgium). Central Bureau for Nuclear Meas- 
urements). Dordrecht, Netherlands; D. Reidel (1983). 
(CONF-820942—; EUR—8355). 

From Nuclear data for science and technology international 
conference; Antwerp, Belgium (6 Sep 1982). 

Paper copy only, copy does not permit microfiche produc- 
tion9 refs.; 11 figs.; 1 table. 

The prompt-fission-neutron spectrum of *?Cf was investigat- 
ed. The spectrum was measured with Black Neutron Detectors 
which have a well known efficiency. Considerations of various 
issues in such measurements lead to an experiment in which a time- 
calibration pulser, a random pulser, the neutron detector time-of- 
flight spectrum, the pulse-shape-discriminator gamma time-of-flight 
spectrum, and the detector response spectra were simultaneously 
recorded for the prompt-fission neutrons, transmission through 
carbon, and shadowbars in a total-cross-section-type measurement. 
Corrections and associated uncertainties were applied for a large 
variety of effects which may have been overlooked in many of the 
previously reported measurements. Preliminary results indicate de- 
viations from a Maxwellian shape toward a Watt-spectrum shape. 
Agreement is good with the shape differences relative to a Maxwel- 
lian from the recent theoretical calculation by Madland and Nix, 
however, a lower average energy was found. 


42152 Fission fragment angular distributions and total ki- 
netic energies for 7*°U(n,f) from 0.18 to 8.83 MeV. Mead- 
ows, J.W. (Argonne National Lab., IL (USA)); Budtz-Joer- 
gensen, C. (Commission of the European Communities, 
Geel (Belgium). Central Bureau for Nuclear Measurements). 
pp 740-743 of Nuclear data for science and technology. Pro- 
ceedings of the international conference held in Antwerp, 6- 
10 September 1982. Boeckhoff, K.H. (ed.) (Commission of 
the European Communities, Geel (Belgium). Central Bureau 
for Nuclear Measurements). Dordrecht, Netherlands; D. 
Reidel (1983). (CONF-820942—; EUR—8355). 

From Nuclear data for science and technology international 
conference; Antwerp, Belgium (6 Sep 1982). 

Microfiche only, copy does not permit paper copy reproduc- 
tion! refs.; 6 figs. 

A gridded ion chamber was used to measure the fission frag- 
ment angular distribution and total kinetic energy for the **U(n,f) 
reaction from 0.18 to 8.83 MeV neutron energy. The anisotropies 
are generally in good agreement with earlier measurements. The 
average total kinetic energy is 0.2 MeV greater than the thermal 
value at neutron energies <2 MeV and shows a sudden decrease of 
0.8 MeV between 4 and 5 MeV neutron energy, well below the 
(n,n'f) threshold. 
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REFER ALSO TO CITATION(S) 41001, 41794, 41795, 41795, 41845, 41853, 
41860, 41923, 41999, 42011, 42045, 42045, 42061, 42140 


42153 (CEA-CONF—7121) High energy nuclear excita- 
tions. Gogny, D.; Decharge, J. (CEA Centre d'Etudes de 
Bruyeres-le-Chatel, 92 - Montrouge (France)). Sep 1983. 
1lp. (CONF-830970—11). NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE84751381. 
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From International symposium on highly excited states and 
nuclear structure; Orsay, France (5 Sep 1983). 

The main purpose of this talk is to see whether a simple de- 
scription of the nuclear excitations permits one to characterize 
some of the high energy structures recently observed. The discus- 
sion is based on the linear response to different external fields cal- 
culated using the Random Phase Approximation. For those struc- 
tures in heavy ion collisions at excitation energies above 50 MeV 
which cannot be explained with such a simple approach, we discuss 
a possible mechanism for this heavy ion scattering. 


42154 (CONF-8406156—3) mean-field 
theory for prompt nucleon emission in heavy-ion reactions. 
Umar, A.S. (Yale Univ., New Haven, CT (USA). Wright 
Nuclear Structure Lab.; Oak Ridge National Lab., TN 
(USA)). 1984. Contract AC02-76ER03074, ACO05- 
840R21400. Sp. NTIS, PC A02/MF AOI; 1; GPO Dep. 
Order Number DE84014050. 

From International conference on fusion reactions below the 
coulomb barrier; Cambridge, MA, USA (13 Jun 1984). 

Portions are illegible in microfiche products. 

In recent years the study of fast particles emitted during 
heavy-ion reactions has been one of the outstanding problems of 
nuclear physics. Here we present a mean-field theory for the prob- 
lem. The essence of the model is to treat the relative motion of the 
ions classically while treating the internal excitations quantum me- 
chanically. The motivation for the theory comes from the earlier 
time-dependent Hartree-Fock (TDHF) calculations. These calcula- 
tions have shown that the time scale for particle emission was on 
the order of 10~™ secs., and, in particular, these particles were 
emitted before dynamical rearrangement and exchange processes 
induce an appreciable change on the entrance channel values of the 
heavy-ion masses and energies. We consider particle emission from 
a reaction of the type A+B — N+X, where N denotes a single 
emitted nucleon and X stands for everything else. Here, for simplic- 
ity, we study particle emission from fragment A which is perturbed 
by the external time-dependent field produced by a structureless 
particle of mass B located at a distance R from the center of A. 8 
references. 


42155 (FEI—1312) Using of R-matrix approach for de- 
scription of nucleon scattering by potential with diffuse edge. 
Tertychnyj, G.Ya.; Yadrovskij, E.L. (Gosudarstvennyj Ko- 
mitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. 
Fiziko-Ehnergeticheskij Inst.). 1982. 23p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1l. Order Number 
DE84702636. 

Problems of convergence of R-matrix method for calculation 
of scattering phases and bound states of neutrons in the Woods- 
Saxon potential are investigated. It is revealed that this conver- 
gence in respect to the number of R-matrix poles turns to be faster 
if the value of the parameter of boundary conditions bsub(ej)sup(0) 
is close to the value of logarithmic derivative of the function of 
continuous spectrum at given energy E and radius of joining a. 
Bound states are satisfactorily described in unipolar approximation 
in a wide range of energy and bsub(ej)sup(0) parameter variations. 
The conducted comparison of the R-matrix method with the 
method of numerical integration testifies to their equivalence irre- 
spective of the choice of a and bsub(ej)sup(0) parameters, but under 
the condition that the R-matrix series comprises a large number of 
members. 


42156 (IAE—3423/1) Resonance reactions with light par- 
ticles in exactly solved model of binary reactions. Danilin, 
B.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1981. 

56p. (In Russian). NTIS (US Sales Only), PC A04/MF AO1. 

Order Number DE84702282. 

Consideration is being given to an analytically solved model 
of binary reactions, following from an interpolation approach to nu- 
cleus theory suggested by Baz and Zhukov. Compound, intermedi- 
ate and quasimolecular (one-particle) resonances, as well as fluctua- 
tions of cross-section of reactions with light particles are theoreti- 
cally investigated in the framework of the model. Obtained expres- 
sions for the amplitude of reactions are used for processing neutron 
compound-resonances, producing averaged cross-sections and cor- 
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relating with Ericson fluctuation theory. Qualitative correlation 
with the experiment with respect to reactions with a-particles is 
conducted. 


42157 (IAE—3469/2) Generalized density matrix in 
Lipkin model. Belyaev, S.T.; Pavlichenkov, I.M. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1981. 27p. (In Russian). 
NTIS (US Sales Only), PC A03/MF A011. Order Number 
DE84702283. 

The process of solution of equations for a generalized densi- 
ty matrix in the Lipkin-Meshkov-Glick model is demonstrated. 
Consistency and sufficiency of the principal equations of the 
method are shown. To determine the collective spectrum of the 
system, a quasiclassical approximation has been used which permits 
to determine excitations in the whole range of variation of nucleon- 
nucleon interaction including a transient region. As a limiting case 
random phase approximation and its applicability field have been 
found. Equivalence of one of the equations of the methods, namely 
[R, Q vector+tau vector/2]==0, to the condition of normaliza- 
tion of the generalized density matrix R?=R has been proved. 


42158 (IC—83/4) Low-energy proton Compton scattering. 
Harun ar Rashid, A.M.; Chaudhury, T.K. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jan 1983. 
16p. NTIS (US Sales Only), PC A02/MF AOl1. Order 
Number DE84702255. 

Low-energy proton Compton scattering is investigated in the 
isobar model taking into account the constraint equations of the 
Prange invariant amplitudes. It is shown that the A(1230) and 
N*(1520) resonances together with the pion pole are adequate to 
explain the experimental data, provided the resonance coupling am- 
biguity parameters Y and Y’ are taken te be -1/4. 


42159 (iC—83/5) Effect of two-pion exchange in nu- 
cleon-nucleon scattering in high partial waves. Harun ar 
Rashid, A.M.; Chaudhury, T.K. (International Centre for 
Theoretical Physics, Trieste (Italy)). Jan 1983. 15p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702304. 

The work of Brown and Durso (Phys. Lett. 35B, 120 (1971)) 
on the soft-pion determination of the intermediate range nucleon- 
nucleon interaction is extended by using the most general form of 
the AN7 interaction which involves an arbitrary parameter Z. It is 
shown that both the annihilation channel helicity amplitude 
fsub(+)sup((O))(t) as well as peripheral proton-proton scattering 
phase shifts seem to favour Z=1/2. 


42160 (IN2P3—82-01, pp 229-261) Heavy ion collisions 
at relativistic energies. Huefner, J. 1982. (In French). NTIS 
(US Sales Only), PC A15/MF AOl. Order Number 
1184751180. (CONF-8209225—). 

From 1. Joliot Curie school of nuclear physics - nuclear col- 
lisions at energies near the Fermi energy; Bombannes-Bordeaux, 
France (13 Sep 1982). 

These lectures cover only a few aspects of the field. The em- 
phasis is pedagogical. 1) Elastic and total inelastic cross sections: 
their geometric properties and the energy dependence. 2) Physics 
of the spectator nuclei: their momentum distribution and the rela- 
tion to Fermi motion. The production cross sections for a particular 
nucleus are discussed in the frame work of the excitation-evapora- 
tion model. 3) Physics of the participant particles. The number of 
the participants and their degree of thermalization are discussed. As 
well as, how can one derive a classical theory, like intra-nuclear 
cascade, from a quantum theory. The properties of the composite 
particles and the pions are presented. 


42161 (IN2P3—82-01, pp 265-286) Comparison between 
hydrodynamics and intranuclear cascade model. Cugnon, J. 
1982. (In French). NTIS (US Sales Only), PC A15/MF 
AOl1. Order Number TI84751180. (CONF-8209225—). 

From 1. Joliot Curie school of nuclear physics - nuclear col- 
lisions at energies near the Fermi energy; Bombannes-Bordeaux, 
France (13 Sep 1982). 

This study is made in two directions: presentation of con- 
cepts and general properties and comparison with experimental 
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data. General properties of hydrodynamics and Boltzmann kinetic 
equation are reviewed. This last one is frequently bound to intranu- 
clear cascade models. 


42162 (IN2P3—82-01, pp 287-300) Influence of dynamics 
in the fusion-evaporation process. Statistical model limits. 
Guerreau, D. 1982. (In French). NTIS (US Sales Only), PC 
A15/MF AOl. Order Number 1184751180. (CONF- 
8209225—). 

From 1. Joliot Curie school of nuclear physics - nuclear col- 
lisions at energies near the Fermi energy; Bombannes-Bordeaux, 
France (13 Sep 1982). 

The competition between fission and charged particle evapo- 
ration is studied. In a first part, one recalls the basic properties of 
statistical model, then the experimental data which are not in agree- 
ment with it; in the last part experimental results are discussed 
taking into account the prevailing features of collision dynamics. 


42163 (IN2P3—82-01, pp 319-330) Pion production in 
heavy ion collisions between 80 MeV/A and 300 MeV/A. 
Pirner, H.J. 1982. (In French). NTIS (US Sales Only), PC 
A15/MF AOl. Order Number 1184751180. (CONF- 
8209225—). 

From 1. Joliot Curie school of nuclear physics - nuclear col- 
lisions at energies near the Fermi energy; Bombannes-Bordeaux, 
France (13 Sep 1982). 

Pion production study has not yet given a unique interpreta- 
tion. For low energy pions, a model with NN collisions with Fermi 
interaction gives a good enough cross section. For higher energies, 
other effects are seen, where two or three nucleons contribute to 
the pion production. 


42164 (INIS-mf—9032, pp vp) Relativistic nuclear phys- 
ics. Pluhar, Z. (Karlova Univ., Prague (Czechoslovakia). 
Fakulta Matematicko-Fyzikalni). 1981. (In Czech). NTIS 
(US Sales Only), PC A06/MF AOI. Order Number 
DE84780517. (CONF-8108164—Pt.2). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 

A description is presented of the current world state of rela- 
tivistic nuclear physics (RNP). The relativistic collision of two 
nuclei is described and accelerators which are or may in the future 
be available for RNP are indicated. Attention is focused on RNP 
experiments, namely the study of inclusive reactions and the study 
of the yields of heavy products. An analysis is made of the current 
state of the theoretical description of relativistic nuclear collisions 
and collision models are described, namely the cascade model and 
the hydrodynamic model. The problems to be solved in RNP in the 
nearest future are indicated. 


42165 (INIS-mf—9032, pp vp) Statistical models of nu- 
clear reactions. Ribansky, I. (Slovenska Akademia Vied, 
Bratislava (Czechoslovakia). Fyzikalny Ustav). 1981. (in 
Slovak). NTIS (US Sales Only), PC A06/MF A0O1. Order 
Number DE84780517. (CONF-8108164—Pt.2). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 

The current state is evaluated of the theoretical description 
of nuclear reactions with the aim of outlining the still existing con- 
troversy with experimental results. Attention is focused on the phe- 
nomenological exciton model and on the quantum-mechanical de- 
scription of the reaction as a multi-stage process proceeding via the 
compound nucleus. 


42166 (INIS-mf—9032, pp vp) Low radioactivity phys- 
ics. Povinec, P. (Komenskeho Univ., Bratislava (Czechoslo- 
vakia). Prirodovedecka Fakulta). 1981. (In Slovak). NTIS 
(US Sales Only), PC A06/MF AOl. Order Number 
DE84780517. (CONF-8108164—Pt.2). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 

A survey is given of the current state of studies of rare types 
of nuclear transformations. Attention is mainly devoted to the fol- 
lowing higher order weak and electromagnetic processes: a) inter- 
nal bremsstrahlung, b) internal pair production, c) electron capture 





and beta-plus decay (their ratio), d) double beta decay. Experimen- 
tal and theoretical work devoted to these problems is evaluated. 


42167 (INIS-SU—228, pp 6-15) Charge density distribu- 
tion and shell effects in nuclei. Shevchenko, N.G. (AN Uk- 
rainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 1982. 
(In Russian). NTIS (US Sales Only), PC A13/MF AO1. 
Order Number T1I84780397. (CONF-8106173—). 

From 5. seminar on el interactions of nuclei at 
low and medium energies; Moscow, USSR (15 Jun 1981). 

Experiments on electron elastic scattering on nuclei are con- 
sidered for explanation of shell effects of different nuclei on distri- 
bution of charge density in these nuclei. Experiments conducted at 
different laboratories made it possible to determine mean square 
radii of charge density distribution (CDD), radii of equivalent ho- 
mogeneous distribution of charge and parameters of phenomenolo- 
gic CDD models. Change in parameters of fermi CDD and mean 
square CDD radius in sup(52-50)Cr, sup(53-50)Cr, sup(54-50)Cr, 
56Fe-5°Cr, 54Fe-5°Cr, 56Fe-54*Cr, 5©Fe-5*Fe, 5Fe-5*Fe, *Ni-**Fe, 
58Ni-5*Fe, ®Ni-*®Ni, sup(60-58)Ni, sup(64-58)Ni, ®Ni-*°Co, 
sup(65-63)Cu, ©Cu-©Ni, *Zn-©Ni, ©Zn-Ni, ©Zn-“Zn, sup(68- 
64)Zn nuclei are presented as a table of data. Dependences of mean 
square radius of some mentioned nuclei on their mass number are 
given. Analysis of the calculated differential cross sections of elec- 
tron reactions is conducted to clarify whether distribution of 
charge density obtained in the papers and calculated by the Har- 
tree-Fock theory with the Skyrm potential is real. It is revealed 
that there exist systems divergence for all the nuclei despite the fact 
that theoretical curves qualitatively agree with the experiment. In- 
vestigations into electron inelastic scattering on isotopes in the 44- 
68 range of mass numbers made it possible to determine multipolari- 
ties and presented probabilities and quadrupole and octupole transi- 
tions in sup(54, 56, 58) Fe, sup(58, 60, 62, 64)Ni, sup(64, 66, 68)Zn 
nuclei. The data are tabulated. It is disclosed that dynamic defor- 
mation results in increase of the thickness of nucleus surface layer. 
It is underlined that investigations into proton scattering on nuclei 
is important for determination of shell effects in mass distribution. 


42168 (INIS-SU—228, pp 143-153) Microscopic theory 
taking into account 2p2h configurations in the magic nuclei. 
General comparison with other approaches. Kamerdzhiev, 
S.P. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 
1982. (In Russian). NTIS (US Sales Only), PC A13/MF 
AO1. Order Number T184780397. (CONF-8106173—). 

From 5. seminar on electromagnetic interactions of nuclei at 
low and medium energies; Moscow, USSR (15 Jun 1981). 

The purposes of the given review are as follows: 1) brief de- 
scription of subsequent method for accountancy of 2p2h-configura- 
tions of the nucleus in the second order by quasiparticle-phonon 
interaction; the method uses Green functions and it represents spec- 
ification of microscopic model of 2p2h-configuration accountancy; 
2) obtaining the basic results of already existing approaches from 
the obtained analytical expressions. Accountancy of 2p2h-configu- 
rations of magic nuclei is necessary for improvement of microscop- 
ic description of multipole giant resonances (MGR). An equation 
for the effective field in a nucleus induced by an external field is 
obtained. An expression for the polarization operator determining 
probabilities of nucleus transitions from the ground state to the ex- 
cited one is obtained graphically. Derivation of the described equa- 
tion for apex of the effective field and expressions for the polariza- 
tion operator, besides Iplh-configurations account for 2p2h-con- 
figurations, are the basic results of the paper. 


42169 (INIS-SU—228, pp 15-25) Nucleon distribution in 
nuclei based on data of proton and other interacting 
particle scattering at intermediate Alkhazov, G.D. 
(AN SSSR, Leningrad. Inst. Yadernoj Fiziki). 1982. (in 
Russian). NTIS (US Sales Only), PC Al3/MF AO1. Order 
Number T184780397. (CONF-8106173—). 

From 5. seminar on electromagnetic interactions of nuclei at 
low and medium energies; Moscow, USSR (15 Jun 1981). 

Achievements in study of nucleon distributions in nuclear 
matter based on experimental data on measuring cross sections for 
elastic and inelastic scattering of protons as well as a-particles and 
a*, m@~ -mesons with energies of the order of 1 GeV on ‘60, **Si, 
325, °K, Ca, “Ca, Zr, %*Pb nuclei are considered. Different 
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mechanisms of proton-nuclear scattering are discussed. Analysis of 
differential cross sections of elastic and inelastic scattering of 1 
GeV protons is conducted. Proton and neutron charge distributions 
in the ground state of nuclei by means of model-independent analy- 
sis are considered. Differences between neutron and proton distri- 
butions in the investigated nuclei with zero isospin based on the re- 
sults obtained in different laboratories are discussed. Data on pa- 
rameters of neutron distributions in nuclei are tabulated. Based on 
the results of the conducted analysis it is concluded that difference 
between neutron and proton distribution and between the corre- 
sponding mean square radii even in nuclei with N>Z is negligible. 


(INIS-SU—236, pp 65-69) Application of calcula- 
See ee 
tion on oe reactions, induced by neutrons on non-fissile 
elements and transactinides. Bychkov, V.M.; Pashchenko, 
A.V.;  Plyaskin, V.I. (Gosudarstvennyj ’ Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
Ehnergeticheskij Inst.). 1983. (In Russian). NTIS (US Sales 
Only), PC All/MF A0Ol. Order Number DE84780474. 
(CONF-8210210—Pt.3). 

From Conference on nuclear physics; Kharkov, Ukrainian 
SSR (4 Oct 1982). 

General results on the investigations of the possibility analy- 
sis of the application of theoretical models calculations for the 
threshold neutron induced reaction cross-section evaluation are 
given. The conclusion is drawn, that it is possible to predict excita- 
tion functions of the (n, 2n) and (n, 3n) reactions, on the non-fissile 
elements with accuracy approximately 15%, on fissile - with accu- 
racy approximately 30%. 


42171 (ITEF—100(1983)) Microscopic model of collisions 
of fast nuclei (Esub(ab) >= 100 MeV per nucleon) with po- 
tential internucleonic interaction. Formation of fragments. Ki- 
selev, S.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1983. 27p. (In Russian). NTIS 
(US Sales Only), PC A03/MF A0Ol. Order Number 
DE84702286. 

By means of microscopic model of fast nuclei collision using 
equations of motion of classic mechanics and NN potential interac- 
tion, for Ne+U reaction at 400 MeV/nucleon energy some charac- 
teristics of fragments formed in a collision have been determined. 
Comparison with the experiment most sensitive to NN interaction 
characteristics permits to select from two utilized model NN poten- 
tials the most suitable for such type of calculations and to make an 
assumption on the character of nuclear matter compression dynam- 
ics in the course of collision. Calculation results with these NN po- 
tentials strongly differ from each other. 


42172 (ITEP—73(1982)) Nucleon-nucleon interaction in 
the quark-compound-bag model. Simonov, Yu.A. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1982. 35p. NTIS (US Sales Only), PC A03/MF A0Ol1. Order 
Number DE84702256. 

The NN potential is investigated in the framework of the 
quark-compound-bag model. The cluster decomposition of the total 
six-quark wave function is obtained. The resulting potential is non- 
local and energy dependent with coefficients which can be derived 
both phenomenologically and theoretically. Stringent conditions 
exist for those coefficients. As an example the NN potentials for the 
3S, and ‘So states are presented. The properties of the wave func- 
tions are studied both in the configurational and momentum space. 


42173 (ITP—83-34-E) Allowance for the Coulomb inter- 
action in the framework of algebraic version of the 

group method. Okhrimenko, I.P. (AN Ukrainskoj SSR, 
Kiev. Inst. Teoreticheskoj Fiziki). 1983. 40p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE84702638. 

The Coulomb proton interaction is taken into account in the 
problem of light atomic nucleus scattering using an algebraic ver- 
sion of the resonating group method. Specific formulas are obtained 
to calculate the elastic scattering phases. The elastic p-d-scattering 
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phases, the positions of resonances and their widths are calculated 
for the NN-potentials. Theoretical values of the quantities under 
consideration describe adequately experimental data. 


42174 ((TP—83-43-E) Correlations between low-energy 
parameters in a three-particle system. Grinyuk, B.E.; Si- 
menog, I.V.; Sitnichenko, A.I. (AN Ukrainskoj SSR, Kiev. 
Inst. Teoreticheskoj Fiziki). 1983. 34p. NTIS (US Sales 
Only), PC A03/MF AO1. Order Number DE84702807. 

The model-independent properties of three-particle param- 
eters are explained using the smallness of nuclear force range. The 
correlations between low-energy three-particle parameters are ob- 
tained. The properties of three splinless particless with energy-de- 
pendent interaction are investigated. The simplest dependences be- 
tween the three-nucleon parameters in doublet state and the two- 
nucleon ones are also discussed. 


42175 (JAERI-M—83-057) Shell model calculation of 
alpha-formation factor for use in pre-equilibrium alpha emis- 
sion. Tonozuka, Isao; Iwamoto, Akira; Harada, Kichino- 
suke. (Japan Atomic Energy Research Inst., Tokyo). Mar 
1983. 9p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702100. 

Alpha formation factor Fsub(1,m) introduced by Iwamoto 
and Harada, which represents the probability to form the alpha 
with 1 particles above the Fermi level and m particles below, is cal- 
culated based on the shell model. The result shows a close similari- 
ty to the Iwamoto and Harada’s calculation which is obtained by 
use of the Fermi-gas model. This offers a foundation to their ap- 
proximation and the insensitivity of Fsub(1,m) against the underly- 
ing model provides an approval to use Fsub(1,m) in the pre-equilib- 
rium calculation. 


42176 (JINR—D-2,4-83-179, pp 456-480) Miultiquark 
systems in nuclei. Luk’yanov, V.K.; Titov, A.I. 1983. (In 
Russian). NTIS (US Sales Only), PC A22/MF AO1. Order 
Number T1I84780537. (CONF-8211156—). 

From 15. international school on high energy physics for 
young scientists; Dubna, USSR (23 Nov 1982). 

General notions on multiquark systems (MQS) in nuclei are 
presented. Experimental substantiation of MQS introduction is 
given. A system of equations of hadron and quark channel link is 
formulated. Six-quark admixtures in binucleon systems are consid- 
ered. Amplitudes of six-quark states in deuteron are evaluated. 
Widths of of the six-quark states in nucleon-nucleon channel are ob- 
tained. The spectrum of states of the 6q-system and dibaryons are 
found. The way in which the six-quark admixtures manifest them- 
selves in deep inelastic scattering is shown. A supposition on the 
presence of multiquark systems in nuclei is essential to understand 
lepton-nucleus and hadron-nucleus processes at high momentum 
transfer to kinematically forbidden regions for corresponding pro- 
cesse free nucleons. 


42177 (JINR—E-1-83-703) Method on nucleon structure 
function reconstruction from the deep inelastic scattering 
data. Gagunashvili, N.D. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems). 1983. 14p. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702808. 

To reconstruct the nucleon structure function from the di- 
rectly measured experimental cross section of the deep inelastic 
scattering of muons, Fredholm integral equation of the first kind is 
considered in its two-dimensional version. The free term of the 
equation (experimental cross section) and the kernel have statistical 
errors. The equation’s solution (structure function) is found by the 
statistical regularization method, the regularization parameters 
being chosen on the basis of the maximum likelihood in a laminar 
ensemble of smooth functions. Generalization of the method is sug- 
gested, where the kernel errors are taken into account. The use of 
this a priori information as growth of the structure function in one 
of the directions is shown. 
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42178 (JINR—E-2-83-353) Limiting nuclear target frag- 
mentation and the thermodynamical model. Avdejchikov, 
V.V.; Mrowczynski, S. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of High Energy). 1983. 7p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702641. 

The possibility of describing the experimental data of the 
limiting nuclear target fragmentation in the frame of the thermo- 
dynamical model is considered. Particular attention is paid to the 
production of protons at 180 deg angle. The geometrical part of the 
model is realised following the fireball, firestreak and firetube 
models. The proton production is described in the thermodynamical 
part as a decay of an ideal Maxwell-Boltzman gas. The connection 
between energy and temperature is taken from the statistical boot- 
strap model. The reasonable agreement is found with the data con- 
sidering: the dependence of the slope of the energy distributions on 
the mass of the target, the dependence of the slope onthe incident 
energy, the dependence of the cross sections on the target mass and 
on the mass of projectile. The influence of the leading particle 
effect and the so-called transparency of the nuclear matter on the 
considered characteristics is discussed. 


42179 (JINR—E-2-83-548) Difficulties of the thermodyn- 
amical model approach to pion production in relativistic ion 
collisions. Gazdzicki, M.; Mrowczynski, S. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy). 
1983. 7p. NTIS (US Sales Only), PC A02/MF A0Ol1. Order 
Number DE84702291. 

Thermodynamical models with various forms of partial 
transparency of nuclear matter are considered. It is shown that the 
introduction of transparency, however, significantly improves 
agreement with pion data concerning multiplicities and transverse 
momenta, yet leads to a serious discrepancy with average rapiditiy 
of pions. Qualitative arguments are given that difficulties of the 
thermodynamical approach can be overcome if one assumes hydro- 
dynamical expansion in the first stage of nuclear interactions. 


42180 (JINR—E-4-83-58) Basic equations of the quasi- 
particle-phonon nuclear model. Soloviev, V.G.; Voronov, 
V.V. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics). 1983. 14p. NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE84702295. 

A system of basic equations of the quasiparticle-phonon 
model for even-even spherical nuclei is derived in the general form. 
Wave functions include one- and two-phonon components. The 
transition to an approximate system of equations used in the numer- 
ical calculations is realized. It is demonsttated that a wide class of 
diagrams can be summed within the quasiparticle-phonon model. 
The model is shown to have large possibilities for a more detailed 
description of the nuclear characteristics at intermediate and high 
excitation energies. 


42181 (JINR—E-4-83-272) Inclusion of neutron-proton 
phonons into the quasiparticle-phonon nuclear model. Solo- 
viev, V.G. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1983. 14p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702095. 

Submitted to the journal Theor. Mat. Phys. 

The problem of inclusion of neutron-proton phonon opera- 
tors into the quasiparticle-phonon nuclear model is considered. The 
model Hamiltonian is transformed allowing for the solutions of sec- 
ular equations for the one-phonon states. The system of basic equa- 
tions is derived in the general form, and the transition to the system 
of approximate equations is realized. They are used to describe the 
fragmentation of neutron-proton phonons and thereby to calculate 
the charge-exchange giant resonance in spherical nuclei. 


42182 (JINR—E-4-83-282) Relation between the local 
scale transformation approach and the nuclear energy density 
formalism. Petkov, I.Zh.; Stojtsov, M.V. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Phys- 


ics). 1983. 10p. NTIS (US Sales Only), PC A02/MF AOI. 
Order Number DE84702642. 
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An expression for the energy density functional is obtained. 
Local scale transformation method is applied to the one-particle 
Dirac density matrix of a particular form. A nuclear system is de- 
scribed by the Hamiltonian with Skyrme forces. An additional 
term, widely known as Weizsecker’s kinetic energy correction, ap- 
gules a0 walk on th chem thas te ennaiemens eae ahamantiead 
kinetic energy expression for slowly varying local density. The 
equation for the local density distribution is resolved by applying 
the core-spline method. Numerical calculations of the density distri- 
butions and mean-square radius rms of charge distributions are car- 
ried out for °C, *O, *S, “Ca, “Ca, “Za, Ce, and Pb. It is 
seen from the results that the local scale transformation method can 
be successfully used for finding the explicit form of the energy den- 
sity functional. The constructed functional, although derived from a 
nonrealistic model density matrix proves to be quite reasonable for 
the reproduction of nuclear characteristics. 


42183 (JINR—E-4-83-446) Radiative muon capture: im- 
pulse approximation and the continuity equation. Gmitro, M.; 
Ovchinnikova, A.A. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1983. 9p. 
NTIS (US Sales Only), PC A02/MF A01. Order Number 
DE84702294. 

A modified form of the impulse-approximation effective Ha- 
miltonian of the nuclear radiative muon capture is developed. The 
electromagnetic-current continuity equation to minimize the meson- 
exchange-current corrections is used. The method is directly appli- 
cable to other radiative reactions with two currents, e.g., to the 
pion photoproduction process. 


42184 (JINR—R-2-83-117) Cascade mechanism of inelas- 
tic interactions of high-energy nuclei. Barashenkov, V.S.; 
Musul’manbekov, Zh.Zh.; Zheregi, F.G. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Computing Tech- 
niques and Automation). 1983. 10p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702298. 

Systematic calculations for inelastic nuclear interactions for a 
wide range of energies and mass numbers are conducted within the 
framework of intranuclear hadron-nucleon cascade model. Compar- 
ison of the calculations for interactions of “Ar and 'C accelerated 
nuclei with different targets with experimental data reveals that the 
model brings about contradictions in description of mean multiplici- 
ties of 7-mesons even at energies of several GeV/nucleon. Though 
these contradictions are characteristic practically of all the variants 
of the cascade model used at present, a conclusion on violation of 
the cascade mechanism seems premature. Refinement of the model, 
particularly consideration of resonance particles, permits to extend 
the field of its applicability. 


42185 (JINR—R-7-82-630) Production of very light frag- 
ments in deep inelastic collisions. Betak, Eh.; Toneev, V.D. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1982. 6p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702643. 

Submitted to the journal J. Phys., G(London). Nucl. Phys. 

A modified model of deep-inelastic collisions is suggested, 
which effectively allows for correlations between the mass and the 
energy of the fragment, as well as for the influence of a realistic 
potential on the absolute value of fragment cross section. 


(LUIP—8310) Allowed Gamow-Teller Beta Decay 
in deformed nuclei and on first forbidden beta decay in de- 
formed nuclei. Krumlinde, J. (Lund Univ. (Sweden). Dept. 
of Cosmic and Subatomic Physics). Jun 1983. 27p. 
(LUNFD6/NFFK—7033/1-27(1983)). NTIS (US Sales 
Only), PC A03/MF A01. Order Number DE84702305. 

A method of evaluating strength functions in the RPA with- 
out actually solving the RPA equations is applied to Gamow-Teller 
B-decay. This method is numerically simpler than the conventional 
method and is the only practically possible procedure for more 
complicated applications as e.g. first forbidden B-decay. Some cal- 
culations of first forbidden B-decay are reported as an example of a 
method of solving the strength function (RPA) problem for an 
interaction which is a sum of several separable interactions. 
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42187 (LYCEN—8302, pp C7.1-C7.17) Charge-exchange 
reactions at intermediate energies and Gamow-Teller reso- 
nance. Guichard, A. 1983. (In French). NTIS (US Sales 
Only), PC A2i1/MF AOl. Order Number 1184751189. 
(CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

Gamow-Teller resonances are clearly observable in (p,n) and 
(He,t) experiments at intermediate energies. These reactions are a 
very good tool for the study of spin-isospin excitations in nuclei. 
The main results in (p,n) reactions are reviewed. Preliminary results 
for (He,t) reactions are presented, in particular the A resonance is 
strongly excited at 2 GeV. 


42188 (LYCEN—8302, pp C8.1-C8.10) Quark degrees 
of freedom in nuclei and Gamow-Teller sum rules. Guichon, 
P.A.M. 1983. (In French). NTIS (US Sales Only), PC A21/ 
MF AO1. Order Number T184751189. (CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

We discuss the relevance of the quarks degrees of freedom 
in nuclei. We refer to the Adler-Weissberger sum rule to suggest 
that the consideration of the nucleon and delta is not enough for a 
quantitative description. The weak axial current carried by the 
quarks is used to build a new Gamow-Teller sum rule and the 
strength distribution is studied in a schematic model. 


42189 ee pp C13.1-C13.30) Giant reson- 
ances, simple quantum and semi-classical approaches. Meyer, 
J.; Quentin, P.; Brack, M. 1983. (In French). NTIS (US 
Sales Only), PC A21/MF AOl1. Order Number T184751189. 
(CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

After a brief survey of simple sum rules studies, some semi- 
classical approaches of giant resonances are presented. Calculations 
of the isovector dipole msub(-1) sum rule have been performed 
within the extended Thomas-Fermi framework including all terms 
up to second order in h/27. Various possible parametrizations of 
the transition densities are discussed. The evolution of sum rules 
have been also calculated at finite temperature to study the varia- 
tion of the giant resonances properties with excitation energy. 


42190 (LYCEN—8302, pp C14.1-C14.14) Microscopic 
of giant resonances. Nguyen Van Giai. 1983. (In 
French). NTIS (US Sales Only), PC A21/MF AO1. Order 
Number T184751189. (CONF-830394—). 
From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar —_— 

We review the main properties of nuclear giant resonances 
calculated in the Hartree-Fock-RPA model using Skyrme type 
interactions. Some implications concerning effective interactions are 
discussed. 


42191 (LYCEN—8302, pp C15.1-C15.18) Nuclear colli- 
sions above two-bodies in final state. Quebert, J. 1983. (In 
French). NTIS (US Sales Only), PC A21/MF AO1. Order 
Number T184751189. (CONF-830394—). 
From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar — 
In the framework of the search for sources of particles or 
light fragments issued from heavy ion collisions at low impact pa- 
rameter, various inclusive or exclusive methods are considered. 
These methods are focused on the observation of the so-called mid- 
rapidity region in the rapidity plot. It is shown that in the case of a 
low multiplicity such as the one given by a three-body final state, it 
is possible to analyse carefully several concepts such as the source 
pattern, the Coulomb distortion, the projectile or target fragmenta- 
tion, as well as the limits of the interferometry used for an estimate 
of the size of the size of the source. 


42192 (LYCEN—8302, pp C16.1-C16.28) Recent devel- 
opments in the cloudy bag model. Thomas, A.W. 1983. NTIS 
(US Sales Only), PC A21/MF AOl. Order Number 


1184751189. (CONF-830394—). 
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From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

We briefly review the philosophy behind the creation of 
chiral bag models. Some of the highlights of the application of one 
particular model, the Cloudy Bag model, are then presented. The 
discussion touches on the charge and magnetic properties of the 
baryons, pion-nucleon scattering, N-N scattering, proton decay and 
exotic states. Some new results on the question of convergence of 
the pion self-energy are also presented. We also review a recent 
study of the relationship between the NNz vertex function and the 
nucleon axial form-factor, which emphasizes the importance of a 
good experimental determination of the latter. 


42193 (LYCEN—8302, pp C17.1-C17.12) About chiral 
and little bags. Vento, V. 1983. NTIS (US Sales Only), PC 
A21/MF AOl. Order Number 1184751189. (CONF- 
830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

We briefly review the motivations that lead to the Chiral 
Bag Model. We proceed by discussing the mathematical structure 
of the model and various approaches considered in the literature. In 
particular we emphasize how a “little bag”, can be realized in the 
chiral bag framework. 


42194 (LYCEN—8302, pp S12.1-S12.12) Very dissipa- 
tive nucleus-nucleus collisions: complete fusion and other phe- 
nomena. Peter, J. 1983: (In French). NTIS (US Sales Only), 
PC A21/MF AOl. Order Number T184751189. (CONF- 
830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

After discussing the distinction between fusion (and com- 
pound nucleus formation and de-excitation) and deeply inelastic 
collisions, we examine the set of experimental results on high angu- 
lar momentum fission of heavy nuclei which may be taken as evi- 
dence for a new phenomenon called "fast fission”, intermediate’ be- 
tween compound nucleus fission and deep inelastic collisions, in 
agreement with "quasi-fission” predicted by Swiatecki-in the theo- 
retical approach to the dynamics of fusion and reseparation of two 
nuclei. 


42195 (LYCEN—8302, pp S15.1-S15.8) Charged pion 
electroproduction and spin isospin response function. Chan- 
fray, G. 1983. (In French). NTIS (US Sales Only), PC A21/ 
MF AO1. Order Number T184751189. (CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

We show that charged pion electroproduction on nuclei, in 
the quasi-elastic domain, allows the separation and the comparison 
of the longitudinal and transverse spin isospin response functions. 


Emphasis is also put on gauge invariance in the interactive nuclear 
medium. 


42196 (LYCEN—8302, pp S18.1-S18.12) Spectroscopic 
properties description of odd-odd nuclei from a self-consistent 
field. Bennour, L.; Libert, J.; Meyer, M.; Quentin, P. 1983. 
(In French). NTIS (US Sales Only), PC A21/MF AOl1. 
Order Number T1I84751189. (CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

A rotor-plus-two-quasiparticles description of odd-odd nuclei 
is presented. In this approach, single neutron and proton states are 
issued from Hartree-Fock plus BCS calculations using the Skyrme 
effective interaction SIII. Preliminary results on the ***Np spec- 
trum are given. 


42197 (LYCEN—8302, pp S19.1-S19.10) Semiclassical 
calculation of 1p-ih and 2p-2h level densities. Ghosh, G.; 
Hasse, R.W.; Schuck, P.; Winter, J. 1983. NTIS (US Sales 
Only), PC A21/MF AOl. Order Number 1184751189. 
(CONF-830394—). 

From 7. biennial meeting of nuclear physics; Aussois, France 
(14 Mar 1983). 

We calculate Ip-lh and 2p-2h level densities in the local 
density, i.e. Thomas-Fermi approach. For the harmonic oscillator 
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this leads to analytical expressions which are in excellent agreement 
with the exact quantum results. 


42198 (ZfK—508) Nuclear structure investigations with 
inclusion of continuum states. Rotter, I. (Zentralinstitut fuer 
Kernforschung, Rossendorf bei Dresden (German Demo- 
cratic Republic)). Sep 1983. 34p. NTIS (US Sales Only), PC 
A03/MF AOt. Order Number DE84702303. 


The influence of the continuum on the properties of discrete 
nuclear states is reviewed. It is described on the basis of a continu- 
um shell model. The coupling of the discrete states to the continu- 
um results in an additional term to the Hamiltonian, commonly 
used in the study of nuclear structure, and an additional term to the 
wavefunction of the discrete state. These additional terms charac- 
terise finite nuclei in contrast to nuclear matter. They result in some 
symmetry violation of the residual nuclear interaction such as 
charge symmetry violation, and describe the nuclear surface, re- 
spectively. The energies and widths of resonance states result from 
the complex eigenvalues of the Hamiltonian. The partial widths are 
shown to be factorisable into a spectroscopic factor and into a pen- 
etration factor if the spectroscopic factor is large. An expression for 
the S-matrix is derived in which instead of the so-called resonance 
parameters, functions appear which are calculated in the framework 
of the model. The line shape of resonances is also influenced by 
these functions. As an extreme case, a resonance may have the ap- 
pearance of a cusp. The conclusions drawn are supported by the 
results of numerical calculations performed in the continuum shell 
model for light nuclei with realistic shell model wavefunctions. 


42199 Relevance of the Dirac equation to the scattering 
of medium-energy nucleons from nuclei. Adams, D.L.; Bles- 
zynski, M. (California Univ., Los Angeles). Physics Letters, 
[Section] B; 136: No. 1/2, 10-14(23 Feb 1984). 

The differences between relativistic and nonrelativistic de- 
scriptions of medium-energy nucleon-nucleus scattering are dis- 
cussed. Special attention is paid to a recently developed Dirac opti- 
cal model in which we point out an ambiguity resulting from the 
use of an incomplete representation for relativistic nucleon-nucleon 
scattering amplitude. This ambiguity is reflected in contributions 
from negative-energy states and in the implementation of the im- 
pulse approximation. We also review how a nonrelativistic optical 
potential can be modified to include relativistic projectile kinemat- 
ics. 


42200 Coexistence in odd-mass nuclei. Heyde, K.; 
Isacker, P. van; Waroquier, M.; Wood, J.L.; Meyer, R.A. 
(Ghent Rijksuniversiteit, Belgium). Physics Reports: A Review 
Section of Physics Letters (Section C); 102: No. 5/6, 291- 
393(Dec 1983). 

Shape coexistence in odd-mass nuclei near closed shells (+- 
1 and +- 3 nucleons) is reviewed. Two main approaches are pre- 
sented. The more historical one starts from the explicit introduction 
of a deformation degree of freedom and allows particular Nilsson 
orbitals to occur very low in excitation energy. A second approach 
starts from spherical particle-hole (p-h) excitations across a closed 
shell and allows interaction with quadrupole vibrations of the un- 
derlying core nucleus. The equivalence between the two approach- 
es is discussed in some detail. Attention is given also to other ap- 
proaches to the description of coexistence. A detailed review of the 
experimental evidence for coexistence in odd-mass nuclei near the 
Z = 28, 50, 82 and N = 28, 50, 82 closed shells is made. In addi- 
tion, the fingerprints of coexisting states, i.e. the most pronounced 
nuclear structure properties characterizing such states, are present- 
ed. These fingerprints provide a necessary (though not sufficient) 
set of conditions for identifying coexistence throughout the nuclear 
mass table. At the end, we briefly describe the connection of the 
present study to other areas of nuclear structure such as related 
configurations in doubly-even nuclei, many-particle many-hole exci- 
tations, deep-lying hole states, and the possibility of incorporating 
these degrees of freedom into an Interacting Boson Approximation 
(IBA) framework. A major conclusion of this review is that there is 
a clear connection between shape coexistence and shell-model in- 
truder states. A variety of topics is suggested for future experimen- 
tal and theoretical investigation. 
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REFER ALSO TO CITATION(S) 41575, 42241 


42201 (ANL—84-28, pp 1-8) Discussion of electron cross 
sections for transport calculations. Berger, M.J. (National 
Bureau of Standards, Washington, DC). 1983. NTIS, PC 
A08/MF AOl. Order Number 1184014521. (CONF- 
831288—). 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the modeling of radiation interactions with matter; 
Argonne, IL, USA (6 Dec 1983). 

This paper deals with selected aspects of the cross sections 
needed as input for transport calculations and for the modeling of 
radiation effects in biological materials. Attention is centered 
mainly on the cross sections for inelastic interactions between elec- 
trons and water molecules and the use of these cross sections for 
the calculation of energy degradation spectra and of ionization and 
excitation yields. 40 references, 3 figures, 1 table. 


42202 (ANL—84-28, pp 9-16) Cross sections needed for 
investigations into track phenomena and Monte-Carlo calculs- 
tions. Paretzke, H.G. (Institut fur Strahlenschutz, Neuher- 
berg, Germany). 1983. NTIS, PC A08/MF A0Ol. Order 
Number T184014521. (CONF-831288—). 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the modeling of radiation interactions with matter; 
Argonne, IL, USA (6 Dec 1983). 

Investigations into basic radiation action mechanisms as well 
as into applied radiation transport problems (e.g. electron microsco- 
py) greatly benefit from detailed computer simulations of charged 
particle track structures in matter. The first and in fact most impor- 
tant and most difficult step in any such calculation is the derivation 
of reliable cross sections for the most relevant interaction processes 
in the material(s) under consideration. The second step in radiation 
transport calculations is the testing of results or intermediate results 
for quantitative or qualitative consistency with other experimental 
or theoretical information (e.g. yields, backscatter factors). This 
paper discusses the types of the most important collision cross sec- 
tions for studies on track phenomena by detailed Monte-Carlo cal- 
culations, the necessary accuracy of such data and various means of 
consistency checks of calculated results. This will be done mainly 
with examples taken from radiation physics as applied to dosimetric 
and biological problems (i.e. to gaseous and condensed targets). 12 
references, 8 figures. 


42203 (ANL—84-28, pp 17-23) Transport of low energy 
electrons in water and some physico-chemical implications. 
Brenner, D.J.; Zaider, M. (Columbia Univ., New York, 

. 1983. NTIS, PC A0O8/MF AOl. Order Number 
T184014521. (CONF-831288—). 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the modeling of radiation interactions with matter; 
Argonne, IL, USA (6 Dec 1983). 

Considerable effort by numerous groups is currently being 
devoted to measuring or calculating cross-sections for use as input 
to Monte-Carlo studies of radiation effects. We address the question 
of how well do low-energy cross-sections need to be known in 
order to calculate adequately quantities of interest in the radiobiolo- 
gical domain. 11 references, 4 figures. 


42204 (ANL—84-28, pp 24-26) Data needs for the track 
structure of alpha particles and in water. Pagna- 
menta, A. (Argonne National Lab., IL). 1983. NTIS, PC 
s1088-) AOl. Order Number 1184014521. (CONF- 
831288—). 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the modeling of radiation interactions with matter; 
Argonne, IL, USA (6 Dec 1983). 

We have made calculations of the ionization spectra for 
alpha particle and electron tracks in water. We have also computed 
the number of ions created per micrometre of track length, the 
energy distribution of the secondaries, and the energy expended per 
ion pair created. Our aim is less toward theoretical derivations than 
to obtain a numerically accurate description of the track structure 
at all energies in a form suitable for biomedical applications. 13 ref- 
erences. 
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42205 (ANL—84-28, pp 27-36) Electron collision cross 
sections and radiation chemistry. Hatano, Y. (Tokyo Inst. of 
Tech., Japan). 1983. NTIS, PC A08/MF A0Ol. Order 
Number T184014521. (CONF-831288—). 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the modeling of radiation interactions with matter; 
Argonne, IL, USA (6 Dec 1983). 

A survey is given of the cross section data needs in radiation 
chemistry, and of the recent progress in electron impact studies on 
dissociative excitation of molecules. In the former some of the im- 
portant target species, Processes, and collision energies are present- 
ed, while in the latter it is demonstrated that radiation chemistry is 
a source of new ideas and information in atomic collision research. 
37 references, 4 figures. 


42206 (ANL—84-28, pp 43-51) Ion and electron i 
ionization cross sections. Rudd, M.E. (Univ. of Nebraska, 
Lincoln). 1983. NTIS, PC A08/MF A0Ol. Order Number 
1184014521. (CONF-831288—). 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the modeling of radiation interactions with matter; 
Argonne, IL, USA (6 Dec 1983). 

Several current projects are described in which cross sec- 
tions of interest to radiation physics are being measured. These in- 
clude total and multiple ionization cross sections for protons on 
several gases covering a wide energy range, the measurement of 
cross sections differential in the angle and energy of ejected elec- 
trons for several gases including water vapor, and a review of 
proton ionization data. The work on water vapor has also been ex- 
tended to electron and neutral hydrogen impact. A brief discussion 
is also given of some systematics of ionization cross sections. 13 ref- 
erences. 


42207 (ANL—84-28, pp 54-62) Cross sections used in 
proton-track simulations. Wilson, W.E.; Toburen, L.H.; 
Miller, J.H.; DuBois, R.D. (Pacific Northwest Lab., Rich- 
land, WA). 1983. NTIS, PC A08/MF A0O1. Order Number 
1184014521. (CONF-831288—). 

From Workshop on electronic and ionic collision cross sec- 
tions needed in the modeling of radiation interactions with matter; 
Argonne, IL, USA (6 Dec 1983). 

In this paper we describe the present state-of-the-art of fully 
stripped ion (proton) track simulation up to the point where it be- 
comes an electron track problem. From then on the basic interac- 
tions are not different from what Paretzke has described. Here the 
practical aspects are emphasized. Even though our remarks focus 
specifically on the radiological problem and in vapor phase, the 
basic principles which are discussed are, for the most part, equally 
applicable to other areas, eg. atmospheric physics, aeronomy, plas- 
mas, sputtering, materials. 19 references, 5 figures. 


42208 (EUR—8598) Simulation of a nuclear measurement 
system around a multi-task mode real-time monitor. De 
Grandi, G.; Ouiguini, R. (Commission of the European 
Communities, Bsn (Italy). Joint Research Centre; Commis- 
sion of the European Communities, Luxembourg). 1983. 
22p. (In French). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84702705. 

When debugging and testing material and software for the 
automation of systems, the non-availability of this last one states im- 
portant logistic problems. A simulator of the system to be automa- 
tized, conceived around a multi-task mode real-time monitor, allow- 
ing the debugging of the software of automation without the physi- 
cal presence of the system to be automatized, is proposed in the 
present report. 


— (FEI—1233) pape te investigations of neu- 

tron transport cylindrical mock-up of an iron- 
sodium shield. eaipeaion, Yul: Nikolaev, A.N.; Trykov, 
L.A.; Burian, I.; Otopal, P.; Marek, M.; : Yanskij, B ; Tikhij, 
M. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 
1982. 14p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF ‘Aol. Order Number DE84702276. 
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The investigation forms the first stage of a cycle of experi- 
mental studies of neutron and gamma radiation transport through 
cylindrical mock-ups of iron-sodium shielding assemblies. Experi- 
mental data on neutron energy distributions in the 10~*-10' MeV 
energy range for neutrons transported through homogeneous cylin- 
drical shields made of iron (40 cm), stainless steel (40 cm) and me- 
tallic sodium (100 cm) and mixed iron-sodium compositions are 
given. The data are obtained at the special experimental installation 
using the WWR-S nuclear reactor. Substitution of iron for stainless 
steel in a shielding assembly even at relatively small thickness (40 
cm) leads to noticeable improvement of attenuating properties of 
the assembly. The dependence of spatial distribution of neutron flux 
group density for iron-sodium mock-ups (Fe+Na and Na+Fe) 
under consideration on material priority in the shielding assembly 
indicates that it is possible to find an optimum composition in 
design realization of the shield. 


42210 (FEI—1314) Investigation of leakage spectra of 
neutrons and gamma-quanta from the surface of molybdenum 
prisms. Bezhunov, G.M.; Volkov, V.S.; Kremenetskij, A.K. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1982. 
20p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84702632. 

Experimental investigations into spectra of neutron and 
gamma-quantum leakage from the surface of molybdenum prisms of 
different sizes with radionuclide neutron sources (75*Cf and PuBe) 
in the center are conducted. Measurements are carried out by a set 
of neutron and gamma-quantum spectrometers permitting to investi- 
gate a wide range of radiation energies. Experimental group densi- 
ties of neutron fluxes are compared with calculation by the Monte- 
Carlo method using library of neutron constants BNAB. Certain 
difference in the experimental and calculated results for large 
prisms is pointed out. Spectrum of leakage neutrons from the side 
surface of prisms is subjected to essential variation of the form with 
the increase of equivalent diameter of molybdenum prisms. Spec- 
trum of g-quanta escaping from the surface of prisms has not sharp- 
ly expressed nonregularities. 


42211 (FEI—1324) Investigation of parameters of the 
Withdrawal + P:, approximated model in problems of the 
neutron transport in water. Dubinin, A.A.; Kurachenko, 
Yu.A.; Kolesov, V.E. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
Ehnergeticheskij Inst.). 1982. 19p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702277. 

The problems of numerical optimization of parameters of 
neutron transport in hydrogen and oxygen are considered. Additi- 
vity of optimization effect in calculations of passing of neutrons of 
division spectrum in the spherical layer of water of large optical 
depth is investigated. Analysis of quality of functional calculations 
of neutron flux in the water by REMPI programm, realized 
“yield+P,"” approximated model is carried out. The "Yield+P,” 
approximated model, realized in the REMPI programm, describes 
well the space-energy distribution of the neutrons in the wide range 
of the depths of the water layer. The parameters of the "Yield+ P;” 
approximated model, characterizing interaction of the neutrons 
with hydrogen and oxygen nucleus, are mutually adjusted and opti- 
mal in the known extent. 


42212 (FEI—1333) Using spherical functions in calcula- 
tion of shielding functionals by the conjugate disturbance 
method. Usanov, V.I. (Gosudarstvennyj Komitet 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
Ehnergeticheskij Inst.). 1982. 21p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702280. 

A problem of conjugation of initial tasks in the functional 
calculation method according to inhomogeneous localized shielding 
areas based on synthesis of a direct and a conjugate solution (the 
conjugate disturbance method) is considered. It is shown that using 
a set of special (spherical) functions and some results of the group 
theory is an effective conjugation method taking into account sym- 
metry of the source tasks. A general surface integration formula is 
obtained and on the basis of the formula some examples of conjuga- 
tion of simple geometries in the P; approximation are considered. 
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42213 (FEI—1358) Optimized grid for problems with a 
one-dimensional cylindrical geometry. Morozov, V.N. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1982. 18p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOI. 
Order Number DE84702278. 

The problem of increasing the efficiency of grid methods of 
transport equations solution by means of optimization of grid nodes 
arrangement is considered. For solution of multizone transport 
theory problems having a one-dimensional cylindrical geometry the 
algorithm of plotting a non-dimensional optimized grid of nodes at 
the interval of radial variable is proposed. The advantages of the 
optimized grid over the constant pitch grid in the zone limits when 
calculating integral characteristics of neutron flux in diffusion ap- 
proximation by the finite difference method are shown. The com- 
parison of grid efficiencies is performed by examples of model 
problems solution. The grid errors relation in the approximate 
values of integral characteristics of neutron flux obtained served as 
efficiency number. The suggested optimized grid by the radial vari- 
able permits to reduce machine time and computer memory two or 
more times when calculating neutron flux integral characteristics in 
the one-dimensional cylindrical geometry system. 


42214 (IAE—3445/4) Secondary gamma ray characteris- 
tics in a two-dimensional cylindrical shields. Khmylev, A.N. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1981. 21p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE84702281. 

Characteristics of secondary gamma ray in two-dimensional 
cylindrical shields of different materials (water, zirconium, hydride, 
iron and lead) are considered versus geometrical dimensions of a 
shield, type of spectrum and neutron angular distribution at the 
entry to shields. Results were obtained from calculations according 
to the RADUGA-2 computer code. The behaviour of the ratio of a 
secondary gamma-quantum dose to a fast neutron dose depending 
on the shield radius is discussed. The ratio is observed to grow 
with an increase in the shield radius. A strong dependence of the 
angular distribution of the secondary gamma radiation dose on the 
radius value for shields of light materials was revealed. This de- 
pendence can be neglected for shields of heavy and heavy hydro- 
gen-containing materials. 


42215 (IAE—3599/1) Mechanism of synchrotron radi- 
ation. Timofeev, A.V. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1982. 8p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84702634. 

The possibility of interpreting synchrotron radiation as Cher- 
enkov radiation is considered. It is shown that the rotation of ve- 
locity vector of charged particles in the magnetic field in the ultrar- 
elativistic case (v — c) makes the Cherenkov resonance interaction 
in vacuum possible. Radiation induced by such interaction is com- 
parable with synchrotron radiation. Such an approach permits to 
give an illustrative interpretation of all the main properties of syn- 
chrotron radiation. 


42216 (IAE—3655/2) Kinetic equation of thermalization 
and a thermal neutron spectrum in an oscillating nonequili- 
brium medium. Zaretskij, D.F.; Lomonosov, V.V.; Soldatov, 
V.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1982. 
32p. (In Russian). NTIS (US Sales Only), PC A03/MF AOl1. 
Order Number DE84702279. 

Thermal neutron spectrum in an infinite oscillating non-equi- 
librium medium of molecular gas is considered. Interaction of neu- 
tron and molecule is described with the help of Fermi potential in- 
harmonic approximation. Analytical terms for the nucleus of inte- 
gral operator and complete probability of scattering in the range of 
low energies are obtained. It is shown that neutron spectrum in the 
nonequilibrium medium significantly differs from Maxwell. 
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42217 (IFTAR-FT—224-1983) Flux density distribution 
from a disk-shaped, uniformly emitting source in nondisper- 
sive media. Timus, D.M. (Institutul Central de Fizica, Bu- 
charest (Romania)). Mar 1983. 25p. NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number DE84703067. 

The paper deals with the flux density of the flat disk-shaped 
sources, uniformly emitting in nondispersive media, in order to es- 
tablish analytically the iso-flux density surfaces and the irradiation 
nonuniformity of the plane thin receivers. 


42218 (INIS-mf—9005, pp 18) Broad-beam attenuation 
in baryt concrete and in ordinary plate glass for x-rays from 
50 to 300 kVp. Ristic, D.; Markovic, P. (Institut za Nuk- 
learne Nauke Boris Kidric, Belgrade (Yugoslavia)). 1983. 
NTIS (US Sales Only), PC A07/MF A0O1. Order Number 
1184780512. (CONF-830995—Summ.). 

From 11. regional congress of the International Radiation 
Protection Association: recent developments and trends in radiation 
protection; Vienna, Austria (20 Sep 1983). 

Published in summary form only. 


42219 (INIS-SU—236, pp 151-155) Monte-Carlo calcula- 
tion results of gamma radiation transmission through matter. 
Sheda, J.; Musilek, L.; Chekhak, T. (Ceske Vysoke Uceni 
Technicke, Prague (Czechoslovakia). 1983. (In Russian). 
NTIS (US Sales Only), PC All/MF A0Ol1. Order Number 
DE84780474. (CONF-8210210—Pt.3). 

From Conference on nuclear physics; Kharkov, Ukrainian 
SSR (4 Oct 1982). 

The paper presents several theoretical results of the penetra- 
tion and scattering of gamma-ray beams with various material slabs. 
Computing program uses the Monte-Carlo method which allows to 
obtain wide spectrum of values, connected with attenuation of the 
beams, build up factors, albedo etc. 


42220 (JINR—1-83-725) Investigation of channeled 
proton trajectory stability in bent crystals. Bulgakov, N.K.; 
Vodop’yanov, A.S.; Wojtkowska, I. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy). 1983. 11p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE84702766. 

A brief description of main characteristics of the spectrome- 
ter applied in an experiment on the study of deviation of charged 
particle trajectories by bent monocrystals is given. Outgoing angle 
distribution for protons passing through straight and monocrystals 
with different selection criteria are shown. The experimentally esti- 
mated length of 8.4 GeV proton dechanneling in silicon crystal 
(plane 111) was 0.6 cm. It is shown that at proton passing through 
a crystal region where the curvature radius decreases (the bending 
device did not provide a constant curvature radius), an additional 
dechanneling mechanism exists. 


42221 (JINR—1-83-726) Axial channeling of high energy 
protons in direct and bent silicon crystals. Bulgakov, N.K.; 
Vodop’yanov, A.S.; Wojtkowska, I. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy). 1983. Sp. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOI. 
Order Number DE84702767. 

Results are presented of a detailed analysis of the data ob- 
tained in 1979 in the experiment on deviation of 8.4 GeV/protons 
by bent crystals. It is shown that after passing a straight crystal 2 
cm thick, a considerable fraction of particles remains in the regime 
of axial < 110 > channeling. The estimate of dechanneling length 
(length on which the fraction of channeled particles decreases by a 
factor of two) is Xsub(1/2)=1.2 cm. Passing the crystal bent by 4.7 
mrad, a strong dechanneling is seen for the < 110 > axis, while in 
the case of planar (111) channeling the dechanneling fraction is 
much smaller. 


42222 (JINR—1-83-731) Radiation of 10 GeV positrons 
at axial channeling. Bulgakov, N.K.; Vodop’yanov, A.S.; 
Wojtkowska, I. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1983. 8p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl. Order Number 
DE84702770. 
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The radiation of 10 GeV positrons channeled by a silicon 
monocrystal axis has been investigated. The dependence of spectral 
density and radiation probability on crystal orientatoon are studied. 
The experiment has been performed on the Crystal setup, the main 
characteristics of which are presented. It is shown that the maxi- 
mum value of the spectral density of axial channeled positron radi- 
ation is by 35 times more than that in an aluminium target of the 
same thickness. The dependence of total energy losses because of 
radiation on crystal orientation is shown. 


42223 (JINR—10-83-366) STOPOW/82 program for cal- 
culations of stopping powers and ranges for heavy ions in the 
energy range from 1 keV to 10 GeV/a.m.u. Henniger, J.; 
Horlbeck, B. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Dept. of Radiation Safety). 1983. 7p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702709. 

FORTRAN for CDC-6500. 

The program STOPOW/22 is created to calculate the stop- 
ping power and range of ions up to uranium in the energy range 1 
keV/a. m. u. - 10 GeV/a. m. u. in any amorphous matter. The pro- 
gram is based on Ziegler’s catalogue data and Ahlen’s theoretical 
treatments. The Zsub(eff)sup(3) relativistic Bloch and Mott correc- 
tions and corrections on density effect are taken into account in the 
calculations. An opportunity of 9 different functions removal, de- 
rivative on the stopping power and range, for example, primary 
ionization and LET, and also of ion parameters, such as 8, 
Zsub(eff)sup(2)/Bsup(2) is foreseen. The program is written in 
FORTRAN language in version for the CDC-6500 computer. The 
program needs a minimized input also for compound targets. So it 
is useful for many problems in applied sciences and experimental 
physics. 


42224 (JINR—1 function of liquid 


4-83-806) Dynamical 
sodium scattering. Pehdureanu, I.; Rotaresku, G.; Rapeanu, 


S.; Novikov, A.G.; Fomichev, N.K. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Neutron Physics). 1983. 
12p. (in Russian). NTIS (US Sales Only), PC A02/MF A011. 
Order Number DE84702768. 

The experimental results obtained on liquid Na at T=413 K 
by means of inelastic slow neutron scattering are reported. A spe- 
cial attention has been paid to the multiple neutron scattering effect 
calculated by Monte Carlo method. The final data are given in the 
form of the symmetrized dynamic scattering functions tilde (Q, E) 
in the range of the wave vector transfer 0.9A~' <<= Q <= 9A™* 
The comparison with the theoretical predictions is done in terms of 
several theoretical models proposed for description of simple liquid 
dynamics. Spectral function of longitudinal current correlations E? 
S tilde (QQ, E) is obtained. 


42225 (JINR—R-1-82-784) Calculations of threshold 
characteristics of Vavilov-Cherenkov radiation emitted by ul- 
trarelativistic particles in a gaseous Cherenkov counter. 
Zrelov, V.P.; Klimanova, M.; Lupil’tsev, V.P.; Ruzhichka, 
Ya. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Nuclear Problems). 1982. 10p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702635. 

Submitted to the journal Nucl. Instrum. Meth. 

The properties of the radiation produced by pions with 
B=0.99999395 (psub(zr)=40 GeV/c) in a gaseous threshold counter 
are analyzed on the basis of the Tamm formula for the intensity of 
the Vavilov-Cherenkov radiation (VChR) at finite lengths of radia- 
tors, the formula being reduced to a suitable form. Angular distri- 
bution variations of the primary and secondary high order Cheren- 
kov maxima both above and below the VChR treshold are consid- 
ered. It is shown that below the classical threshold (8n=1) the ra- 
diation intensity with allowance for all secondary maxima coincides 
with the intensity of the optical transition radiation. Behaviour of 
the VChR intensities above the threshold, especially when close to 
it, described by the Tamm (Isub(T)) and Tamm-Frank (Isub(T-F)) 
formulae is quite different. Isub(T) at Bn=1 does not reduce to 
zero and is almost independent of the radiator length. It becomes 
proportional to the radiator length 1 when the primary maximum - 
VChR “embryo” - fully appears. Herewith, it is reasonable to con- 
sider this speed value as a threshold one. 
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42226 (JINR—R-3-82-145) Determination of the ultra- 
cold neutron mirror reflection coefficient for a glass surface. 
Kashukeev, N.T.; Chikov, N.F. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Neutron Physics). 1982. 3p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE84702633. 

Submitted to the journal Doklady BAN. 

In experiments on multiple reflection of ultracold neutrons 
from plane parallel glass surfaces the coefficient of their mirror re- 
flection eta is determined. The obtained value eta=(98.6+-0.1)% 
agrees well with these estimated by other authors. 


42227 (JINR—R-4-83-189) Resonance damping of anom- 
alous transmission of neutrons through crystals at Laue dif- 
fraction. Ignatovich, V.K.; Mikhalets, R. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Neutron Physics). 
1982. 7p. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84702610. 

Submitted to the journal Sov. Phys. - Solid state. 

It is shown that anomalous transmission of neutrons through 
crystals at Laue diffraction is damped, when sound waves are excit- 
ed in a crystal with a wavelength equals the extinction length, with 
a wave vector directs along the reflecting planes and of rather 
large amplitude. 


42228 (LA-UR—84-2157) Experimental capabilities and 
prospects for measuring soft x-ray photoabsorption. Bartlett, 
R.J. (Los Alamos National Lab., NM (USA)). 1984. Con- 
tract W-7405-ENG-36. 9p. (CONF-8404181—1). NTIS, PC 
A02/MF A01; GPO Dep. Order Number DE84015488. 

From Workshop on new directions in soft x-ray photoab- 
sorption; Livermore, CA, USA (8 Apr 1984). 

Absolute soft x-ray photoabsorption measurements are diffi- 
cult but, if state-of-the-art apparatus and techniques are brought to 
bear on the problem, measured absorption values with accuracies in 
the range of 1 to 5% can be obtained. 


42229 (UM-P—83/2) Neutron phase shift in moving 
matter. Horne, M.A.; Zeilinger, A.; Klein, A.G.; Opat, G.I. 
(Melbourne Univ., Parkville (Australia). School of Physics). 
1983. 24p. NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE84701990. 

Phase shifts produced by the motion of a material medium 
inside a neutron interferometer are analysed in an attempt to ex- 
plain and elucidate the phenomena arising in Fizeau-type experi- 
ments with massive particles. 


42230 Neutron and gamma radiation shielding material, 
structure, and process of making structure. Hondorp, H.L. 
(to Dept. of Energy). US Patent 4,437,013. 13 Mar 1984. 
Filed date 6 Jul 1981. vp. 

PAT-APPL-280576. 

The present invention is directed to a novel neutron and 
gamma radiation shielding material consisting of 95 to 97 percent 
by weight SiO. and 5 to 3 percent by weight sodium silicate. In 
addition, the method of using this composition to provide a contin- 
uous neutron and gamma radiation shielding structure is disclosed. 
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42231 (CEA-N—2367) Interlaboratory test R 14. Meas- 
urement of the photon emission flux for the main gamma rays 
emitted by cobalt 56. Final report. Morel, J.; Dalmazzone, J.; 
Chauvenet, B. (CEA Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France)). Oct 1983. 26p. (In French). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84751397. 

In radionuclide metrology, the measurement quality is en- 
sured by interlaboratory tests, which are proposed every year. Test 
R 14, realized in 1981, was dealing with y-spectrometry. The task 
of each participant was to measure the photon emission flux of the 
main ‘y-rays emitted by cobalt 56 sources, thus enabling a control of 
the y-spectrometer response in the energy range 800 keV-3500 keV. 
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Several laboratories participated in this action, this report presents 
their results and the main conclusions. 


42232 (CSIR-RR—579) '°’Cs: the accurate measurement 
of the disintegration tempo. Steyn, J. (Council for Scientific 
and Industrial Research, Faure (South Africa). National Ac- 
celerator Centre). 1983. 19p. (In Afrikaans). (NAC-ST—83- 
01). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84702106. 

Two standardizations of '°7Cs are described. The method of 
effiency tracing was used in both cases, one with ©Co as tracer nu- 
clide and the other with '*Cs. The 47 detector was an internal 
liquid scintillation counter in both cases. During the first standardi- 
zation samples of the ‘°7Cs-solution were flame-sealed in BIPM am- 
poules for measurement in the standard ionization chamber of the 
BIPM. The BIPM registration table for '°7Cs is given. The second 
standardization formed part of an international comparison of activ- 
ity measurements of a '°7Cs solution. A schematic representation of 
the outcome of this intercomparison is given. 


42233 (I1A—1386, pp 223) Methodology for establishing 
radiation dose guidelines for civil defense planning. Tadmor, 
J. Jul 1983. NTIS (US Sales Only), PC A15/MF AOl1. 
Order Number T184780540. 


Published in summary form only. 
In Research laboratories annual report 1982. 


42234 (IA—1386, pp 223-224) Time dependence of radi- 
ation doses following a nuclear attack. Tadmor, J.; Levanov, 
I; Pernick, A.; Yariv, Y. Jul 1983. NTIS (US Sales Only), 
PC A15/MF AO1. Order Number T184780540. 

Published in summary form only. 

In Research laboratories annual report 1982. 


42235 (IA—1386, pp 253-254) Evaluation of an uranium 
radiation field. Ben-Shachar, B.; German, U.; Weiser, G. Jul 
1983. NTIS (US Sales Only), PC A15/MF AOl. Order 
Number T184780540. 


Published in summary form only. 
In Research laboratories annual report 1982. 


42236 (IAEA-R—3106-F) Measurement of depth dose 
factors for various 60-Co and X-ray beams with ion chambers 
and thermoluminescent dosemeters. Final report for the 
period 1 May 1982-30 April 1983. Samsen, L. (International 
Atomic Energy Agency, Vienna (Austria)). May 1983. 5p. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702022. 


The report presents (in the form of tables) results of experi- 
mental measurements of depth dose factors for irradiations with 
gamma-rays (from a Co-60 Eldorado-G type source) and X-rays 
(from a Siemens Stabiliplan machine) in different geometrics and 
using an IAEA perspex phantom. A calibration of a thermolumines- 
cent dosemeter is also presented. 


42237 (INIS-BR—127) Proposal of a new model for dose 
calculation due to the inhalation of Rn-222, Rn-220 and their 
sons with brief half-life. Mauricio, C.L.P. (Centro Brasileiro 
de Pesquisas Fisicas, Rio de Janeiro). Jun 1982. 135p. (In 
Portuguese). NTIS (US Sales Only), PC A06/MF AOl1. 
Order Number DE84780524. 

The consequences of the radiation interactions upon the 
human body are studied. In order to simulate by computer the radi- 
ation interaction of the atoms of radon and thoron atoms and their 
Sons with a brief half life inhaled with the cells, the compartimen- 
tal dosimetric model is used. The metabolic pathway of those ra- 
dionuclides is described by continuous medium dynamic differential 
equation. The energy transfer processes are seen in detail. The indi- 
vidual retention function is determined by bio-analysis. The results 
of internal dosimetry are consistent with the new international rec- 
ommendations from ICRP-32. 
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42238 (Z£K—505) Spectra of radioactive nuclides radi- 
ation, measured with semiconductor ering 2. Vylov, Ts.; 
Batsev, S.; Brudanin, V.B.; Gorozhankin, V ; Kalinnikov, 
V.G; Lebedev, N.A.; Milanov, M.; ances A.F.; Osi- 
penko, B.P.; Chumin, V.G. (Zentralinstitut fuer Kernfors- 
chung, Rossendorf bei Dresden (German Democratic Re- 
public)). Jul 1983. 296p. NTIS (US Sales Only), PC A13/ 
MF AO1. Order Number DE84702150. 

The second part of the atlas Radiation spectra of radionu- 
clides measured with semiconductor detectors is presented includ- 
ing 259 spectra of 126 alpha, beta, gamma, and X ray emitters. 
Some spectra of the first part of the atlas are given at another scale 
and sometimes for other energy ranges. The total number of inves- 
tigated radionuclides amounts to 261 of which 69 are new ones. 
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42239 (AECL—8054) Ion-implantation dense cascade 
data. Winterbon, K.B. (Atomic Energy of Canada Ltd., 
Chalk River, Ontario. Chalk River Nuclear Labs.). Apr 
1983. 62p. NTIS (US Sales Only), PC A04/MF A0O1. Order 
Number DE84702773. 

A tabulation is given of data useful in estimating various as- 
pects of ion-implantation cascades in the nuclear stopping regime, 
particularly with respect to nonlinearity of the cascade at high 
energy densities. The tabulation is restricted to self-ion implanta- 
tion. Besides power-cross-section cascade dimensions, various mate- 
rial properties are included. Scaling of derived quantities with input 
data is noted, so one is not limited to the values assumed by the 
author. 


42240 (BNL—S51728-Vol.1, pp 215-228) Atom-jump 
versus continuous models for fast ion conduction. Beaver, 
G.M.; Haven, Y. (Wake Forest Univ., Winston-Salem, NC). 
Oct 1983. NTIS, PC A16/MF AOl. Order Number 
TI84007985. (CONF-8308120—Vol.1). 

From 2. high temperature solid oxide electrolytes confer- 
ence; U - NY, USA (16 Aug 1983). 

self correlation function G/sub 7G) = 

<P(r,t). PO, 0)>, introduced by van Hove in the theory of neutron 
scattering, has been calculated for several lattices and used to cal- 
culate the scattering function S(k, omega). In this paper the results 
have been compared with the Moessbauer linewidth caused by dif- 
fusion of Fe in Cu or with the effect of diffusion on neutron scat- 
tering by AglI, AgeSe and other fast ion conductors. A correlation 
factor is needed which is identical with the correlation factor for 
tracer diffusion. The positions of a diffusing atom can be monitored 
by the incoherent neutron scattering method better when the scat- 
tering wavevectors would be increased somewhat over the present- 
ly used values. 17 references. 


42241 (CEA-CONF—6891) Density model for medium 
range order in amorphous materials: application to small 
angle scattering. Boucher, B.; Tournarie, M.; Chieux, P.; 
Convert, P. (CEA Centre d’Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France); CEA Centre d'Etudes Nucleaires 
de Grenoble, 38 (France)). Jun 1983. 7p. (CONF-830888— 
14). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84751410. 

From 5. international conference on liquid and amorphous 
metals; Los Angeles, CA, USA (15 Aug 1983). 

We consider a family of randomly spaced parallel planes, 
each plane dressed with a density function, h(x), where x is the dis- 
tance from the plane. An expression for the volume scattering 
power from a system of N such families with random orientations 
in space is derived from Fourier transform of h(x), which can sub- 
sequently be determined from experimental observations. This den- 
sity model is used to interpret the small angle neutron scattering 
(SANS) results for the amorphous alloy TbCusub(3.54). 


42242 (IAE—3808/1) Quantum theory of channeled elec- 
tron inelastic scattering. Bazylev, V.A.; Goloviznin, V.V. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1983. 23p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE84702196. 
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Quantum theory of inelastic scattering of chenneled elec- 
trons is developed. Broadening of levels of transverse motion due 
to inelastic interaction with the electrons of the crystal is consid- 
ered. Values characterizing the dechanneling process and condi- 
tioned by scattering on the nuclei of the crystal are compared with 
analogous values conditioned by inelastic scattering on electrons. 


42243 (IFIN-FT—215-1982) Cut-off parameters in the 
one-dimensional two-fermion model. Apostol, M. (Institutul 
Central de Fizica, Bucharest (Romania)). Jul 1982. 49p. 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE84702769. 

It is shown that the usual cut-off procedure (a cut-off pa- 
rameter) employed in the boson representation of the fermion field 
operators of the one-dimensional two-fermion model (TFM) is an 
incorrect one as the commutator of the hermitean-conjugate field 
operators at the same space-point fails to fulfil a certain relationship 
which was pointed out long ago by Jordan. The complete form of 
the boson representation (including the zero-mode) of a single fer- 
mion field and the correct values of the cut-off parameter a is re- 
viewed following Jordan and generalized to the TFM. The cut-off 
parameter a corresponds to a bandwidth cut-off and Jordan's boson 
representation is exact only in the limit a — 0. The additional zero- 
mode terms make the exact solution of the backscattering and umk- 
lapp Scattering problem to be valid only if a supplementary condi- 
tion is imposed on the coupling constants. Using the present bosoni- 
zation technique all the inconsistencies of the TFM are removed. 
The one-particle Green's function and response functions of the To- 
monaga-Luttinger model (TLM) are calculated and found to be 
identical with those obtained by direct diagram summation. The 
energy gap appearing in the spectrum of the TFM with backscat- 
tering and umklapp scattering for certain values of the coupling 
constants is shown to be proportional to the momentum transfer 
cut-off y~' which has to be kept finite while a goes to zero. Under 
such conditions the anticommunication relations and Jordan's com- 
mutator are invariant under the canonical transformation on the 
boson operators that diagonalizes the Hamiltonian of the TLM. The 
charge-density response function of the TFM with backscattering is 
perturbationally calculated up to the first order. 


42244 (IFTM-FT—221-1982) Clausius-Mosotti limit of 
the quantum theory of the electronic dielectric constant in 
crystals. Banyai, L.; Gartner, P. (Institutul Central de 
Fizica, Bucharest (Romania)). Dec 1982. 18p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702754. 

It is shown that the unambiguous discussion of the limit of 
independent atoms in the theory of the dielectric constants has to 
be formulated in terms of asymptotic series in the ratio of the Bohr 
radius versus the lattice spacing. In this sense a derivation of the 
classical Clausius-Mosotti (or Lorentz-Lorenz) formula is given 
starting from the quantum mechanical theory including local field 
corrections, at the s.c. Hartree-Fock level. Our approach clarifies 
the origin of the many diverging results on the subject and elimi- 
nates most of the unnecessary approximations or/and assumptions. 


42245 (INIS-mf—8921, pp 54) Optogalvanic spectrosco- 
cathode discharge. 


py of a hollow Shuker, R.; Ben-Amar; 
Erez, G. -Gurion Univ. of the Negev, Beersheba 
(Israel). Dept. of Physics). 1983. NTIS (US Sales Only), PC 
AOS/MF AOl. Order Number 1184780235. (CONF- 
8303128—Summ.). 

From Israel Physical Society annual meeting; Ramat-Gan, 
Israel (24 Mar 1983). 

Published in summary form only. 


42246 (INIS-mf—8980) Annual report 1983 of the Insti- 
tute for General Physics of the Technical University of 
Vienna, Austria. (Technische Univ., Vienna (Austria). Inst. 
fuer Allgemeine Physik). 1983. 37p. (In German). NTIS (US 
Sales Only), A03/MF AOl. Order Number 
DE84702164. 

The topical divisions are 1) Plasma spectroscopy and studies 
on atomic collisions relevant to plasmas. 2) Sputtering phenomena 
and laser spectroscopy. 3) Surface kinetics and surface analysis. 4) 
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Surface structure and electronic states. 5) Sensors and measurement 
systems - solid state acoustics. 6) Energy research and special 
projects. Short characterisation of the particular projects are given 
also in Engish. 


42247 (SAND—82-0792C) Constitutive features of solids 
at shock-wave loading rates. Grady, D.E. (Sandia National 
Labs., Albuquerque, NM (USA)). 22 May 1984. Contract 
AC04-76DP00789. 9p. (CONF-8405221—1). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. Order Number DE84015715. 

From 2. Army conference on applied mathematics and com- 
puting; Troy, NY, USA (22 May 1984). 

Portions are illegible in microfiche products. 

Solids subjected to high-velocity impact or explosive loading 
exhibit unusual transient and post-shock properties during the ex- 
tremely brief period associated with the shock-wave risetime and 
release. These features can include a unique solid-state shock vis- 
cosity behavior, anomalous transient shock-hardening effects, heter- 
ogeneous shear effects during the shock risetime, and shock-in- 
duced solid state and metallurgical transformations. Improved 
methods in time-resolved instrumentation have been critical in the 
emerging understanding of these constitutive features. An increas- 
ing sophistication in physical and computational modeling is re- 
quired to incorporate these effects in applied problems of dynamic 
solid mechanics. 39 references. 


42248 (UPTEC—8375R) Division of solid state physics. 
Annual report. Beckman, O. (Uppsala Univ. (Sweden)). Sep 
1983. 53p. NTIS (US Sales Only), PC A04/MF AO1. Order 
Number DE84702771. 

This report gives a survey of the present research projects at 
the division of solid state physics, Inst. of Technology, Uppsala 
University. The projects fall within the fields of magnetism, i.e. spin 
glasses, ordered magnetic structures and itinerant electron magne- 
tism, and optics, i.e. properties of crystalline and amorphous materi- 
als for selective transmission and absorption in connection with 
energy-related research. 


42249 Pinning and annealing of solitons in modulated 
systems. Jensen, M.H.; Bak, P. (Fysisk Laboratorium 1, H. 
C. Orsted Institute, Universitetsparken 5, Copenhagen, Den- 
mark). Physical Review [Section] B: Condensed Matter; 29: 
No. 11, 6280-6284(1 Jun 1984). 

Chaotic pinning of solitons occurs in nearly commensurate 
modulated systems when the distance between solitons becomes so 
large that their interaction cannot overcome the Peierls pinning po- 
tential. We study numerically within the mean-field theory the sta- 
bility of the randomly pinned “chaotic” states as a function of tem- 
perature near the commensurate-incommensurate (CI) transition in 
the axial next-nearest-neighbor Ising model. The pinned state turns 
into a regular incommensurate state as the temperature is raised. A 
more regular soliton state emerges as the temperature is lowered. 
The system never reaches the ground state (Frank and van der 
Merwe or devil’s-staircase behavior) near the CI transition because 
of the pinning. The chaos and the hysteresis may explain recent ex- 
perimental findings in magnetic and ferroelectric systems. 
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— ALSO TO CITATION(S) 40506, 40508, 40524, 40525, 40531, 40606, 


42250 (IC—83/107) Curved flux line near the edge of a 
type II superconductor. Shehata, L.N.; Saif, A.G. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Aug 
1983. 22p. NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE84702081. 

Applying the London theory we show that the energy due 
to the interaction between the ends of the flux lines near their 
outlet points on the surface of type II superconductor may be ne- 
glected. The interaction of a straight or curved flux line with the 
edge of a superconductor is considered. At the edge of the sample 
the surface barrier opposing the entry of the vortices has a value 
lower than that at the planar surface. The energy barrier is maxi- 
mum for planar surface, whereas it is zero at the edge of a super- 
conductor with two perpendicular surfaces. 


ERA-9/20 / 5618 


42251 (INIS-mf—9014) Voltage-carrying states in super- 
conducting microstrips. Stuivinga, M.E.C. (Technische 
Hogeschool Delft (Netherlands)). 9 Jun 1983. 106p. NTIS 
(US Sales Only), PC A06/MF A0Ol. Order Number 
DE84780491. 

Ch. 4 previously published in J. Low Temp. Phys. 46, nos. 
5/6(1982). 

When the critical current is exceeded in a superconducting 
microstrip, voltage-carrying states with a resistance significantly 
below the normal state resistance can occur. Phase-slip centers 
(PSC) appear at about the critical temperature. These are succes- 
sive local voltage units which manifest themselves as strip-like in- 
crements in voltage in the I-V characteristic. For temperatures off 
the critical temperature the PSC regime degenerates into a region 
of normal material, a so-called hot spot. These two phenomena, 
PSC and hot spots, form the subject of this thesis. To gain a better 
understanding of the phase-slip center process, an experiment was 
designed to measure local values of the quasi-particle and pair po- 
tential. The results of local potential and gap measurements at a 
PSC in aluminium are presented and discussed. Special attention is 
paid to pair-breaking interactions which can shorten the relaxation 
time. A non-linear differential equation is derived which describes 
the development of a PSC into a normal hot spot under the influ- 
ence of Joule heating. It incorporates the temperature rise due to 
the dissipative processes occurring in the charge imbalance tails. 
Numerical solutions are presented for a set of parameters, including 
those for aluminium and tin. Subsequently, they are compared with 
experiments. 


42252 (IS-M—497) Theory of the double critical state in 
type-II superconductors. Clem, J.R.; Perez-Gonzalez, A. 
(Ames Lab., IA (USA); Iowa State Univ. of Science and 
Technology, Ames (USA). Dept. of Physics). 1984. Con- 
tract W-7405-ENG-82. 2p. (CONF-840842—25). NTIS, PC 
A02/MF A0Ol1; 1; GPO Dep. Order Number DE84015461. 

From 17. international conference on low temperature phys- 
ics; Karlsruhe, F.R. Germany (15 Aug 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A double critical-state theory is described by which hystere- 
tic states of a type-II superconductor in an applied magnetic field 
that varies in both magnitude and direction can be calculated. In 
this theory, if the magnitude of the electrical current density com- 
ponent perpendicular to the magnetic induction B vector exceeds 
the corresponding critical value J/sub c perpendicular/, depinning 
occurs, and an electric field component E/sub perpendicular/ per- 
pendicular to B vector appears; if the magnitude of the current den- 
sity component parallel to B vector exceeds the corresponding crit- 
ical value J/sub C parallel/, flux-line cutting occurs, and an electric 
field component E/sub parallel/ parallel to B vector appears. Solu- 
tions of the double critical-state model are presented for a hystere- 
tic type-II superconducting slab subjected to a parallel applied mag- 
netic field that is constant in magnitude but varying in direction. 
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REFER ALSO TO CITATION(S) 41588, 41595, 41683, 41742, 41797, 41918, 
41921, 41927, 41946, 41958, 41996, 42189, 42328, 42329, 42332 


42253 (CEA-CONF—7115) Solvable almost periodic 
Schroedinger operator. Moussa, P.; Bessis, D. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Apr 1983. 13p. (CONF-8303149—1). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84751382. 

From 2 meeting of methematicians and mathematical physi- 
cists of F.R. Germany and France: stochasticity of classical and 
quantum dynamical system; Marseille, France (28 Mar 1983). 

The localisation properties of the solutions of almost period- 
ic Schroedinger equations are related to the theory of dynamical 
systems. Here we shall proceed in a reverse way. We shall first dis- 
cuss some algebraic properties of the iterations of polynomials and 
show that these properties are related to almost periodic Schroe- 
dinger operators. The exactly solvable model introduced displays 
interesting features: almost periodicity, singular spectrum, chaotic 
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states, exact renormalization group — The relevance of this 
model with physical systems is also discussed 


42254 (CNRS-CPT—82-P-1425) Schroedinger oo 
with electric field and random or deterministic potential. Ben 
tosela, F.; Carmona, R.; Duclos, P.; Simon, B.; Souillard, B.; 
Weder, R. (Centre National de la Recherche Scientifique, 
13 - Marseille (France). Centre de Physique Theorique). 
Aug 1982. 13p. NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE84751399. 

We prove that the Schroedinger operator has purely abso- 
lutely continuous spectrum for an arbitrary constant external field 
F, for a large class of potentials; this result applies to many period- 
ic, almost periodic and random potentials and in particular to 
random wells of independant depth for which we prove that when 
F=0, the spectrum is almost surely pure point with exponentially 
decaying eigenfunctions. 


42255 (CNRS-CPT—83-P-1488) Minimal gravitational 
coupling in the Newtonian theory and the covariant Schroe- 
dinger equation. Duval, C.; Kuenzle, H.P. (Centre National 
de la Recherche Scientifique, 13 - Marseille (France). 
Centre de Physique Theorique). Feb 1983. 19p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84751405. 

The role of the Bargmann group (11-dimensional extended 
Galilei group) in non relativistic gravitation theory is investigated. 
The generalized Newtonian gravitation theory (Newton-Cartan 
theory) achieves the status of a gauge theory about as much as 
General Relativity and couples minimally to a complex scalar field 
leading to a four dimensionally covariant Schroedinger equation. 
Matter current and stress-energy tensor follow correctly from the 
Lagrangian. This theory on curved Newtonian space-time is also 
shown to be a limit of the Einstein-Klein-Gordon theory. 


42256 (DAMTP—83/6) Regge calculus and observations. 
Il. Further applications. Williams, R.M.; Ellis, G.F.R. (Cam- 
bridge Univ. (UK). Dept. of Applied Mathematics and The- 
oretical Physics). Mar 1983. 22p. British Library Lending 
Division, Boston Spa, Wetherby, LS23 7BQ. 

The method, developed in an earlier paper, for tracing geo- 
desics of particles and light rays through Regge calculus space- 
times, is applied to a number of problems in the Schwarschild ge- 
ometry. It is possible to obtain accurate predictions of light-bending 
by taking sufficiently small Regge blocks. Calculations of perihelion 
precession, Thomas precession and the distortion of a ball of fluid 
moving on a geodesic can also show good agreement with the ana- 
lytic solution. However difficulties arise in obtaining accurate pre- 
dictions for general orbits in these space-times. Applications to 
other problems in general relativity are discussed briefly. 


42257 (DOE/OR/21400—T36) Finitely conducting, infi- 
nitely long, cylindrical wire in the presence of a plane wave 
(emp). Neff, H.P. Jr.; Reed, D.A. (Tennessee Univ., Knox- 
ville (USA)). 21 Feb 1984. Contract AC05-840R21400. 23p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. Order Number 
DE84015363. 

Portions are illegible in microfiche products. 

The time-domain current induced in an infinitely long, finite- 
ly conducting wire in the presence of a plane electromagnetic wave 
with its magnetic field perpendicular to the wire axis is determined 
by first finding the frequency-domain (phasor) solution. This is ac- 
complished by using both a magnetic vecior potential and an elec- 
tric vector potential, and then treating the problem as a boundary- 
value problem. The time-domain current is found by performing 
the inverse Fourier transform numerically. Results indicate that the 
early time behavior is essentially that of a lossless wire, and the 
major effect is that the current dies out for large time much faster 
with loss than without loss. 


42258 (DOE/OR/21400—T37) Plane wave (emp) inci- 
dence on a finitely conducting plane earth with the magnetic 
field intensity parallel to the earth's surface. Neff, H.P. Jr.; 
Reed, D.A. (Tennessee Univ., Knoxville (USA)). 08 Feb 
1984. Contract AC05-840R21400. 44p. NTIS, PC A03/MF 
A01; GPO Dep. Order Number DE84015364. 
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The effect of the earth’s conductivity and permittivity, along 
with angle of arrival of the incident plane wave, on the reflected 
wave are examined. Time-domain results are obtained for both a 
unit-step incident field and a double-exponential incident field. Re- 
sults show that for angles less than the Brewster angle it is possible 
for the composite field to be larger than the incident field. 


42259 (IA—1386, pp 17) Critical dynamics and the real 
space renormalization group. Achiam, Y. Jul 1983. NTIS 
(US Sales Only), PC A15/MF A0Ol. Order Number 
TI84780540. 


In Research laboratories annual report 1982. 


42260 (IA—1386, pp 17) Universality of bridge functions 

and its relation to variational theory and additi- 

vity of equations of state. Rosenfeld, Y. Jul 1983. NTIS (US 

Sales Only), PC A15/MF A01. Order Number T184780540. 
In Research laboratories annual report 1982. 


42261 (IAE—3644/1) Some aspects of the Schroedinger 
multiparticle equation. Frolov, A.M. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Atomnoj Ehnergii). 1982. 17p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702166. 

Multiparticle Schoedinger equation registered in hyperspher- 
ical coordinates is considered. Nowadays, this equation is used for a 
very wide class of different systems and the method of its solution 
is canonized in the whole. That is why only two aspects of solution 
are considered: the existence of hyperradial algebra 0(2.1)sub(r) and 
accurate factorization of multiparticle Hamiltonian, which permits 
to specify the decision and to make a whole number of useful con- 
clusions and estimates. This paper is "Coulomb-oriented”, but 
where it is possible, result are generalized for arbitrary potentials or 
the possibility of such generalization is pointed out. 


42262 (IAE—3797/1) Galilei transformation invariance 
of uniform Maxwell equations. Kotel’nikov, G.A. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1983. 12p. (in 
Russian). NTIS (US Sales Only), PC A02/MF AOi. Order 
Number DE84702167. 

On the basis of the broadened symmetry concept it is shown 
that the Galilei group is the group is symmetry of homogeneous 
Maxwell equations. Formulae of transformation for components of 
electromagnetic field are derived. The connection of Galilei invar- 
iance of equations of the free electromagnetic field with the experi- 
ment is considered. 


42263 (IC—83/61) Quantum mechanics and faster-than- 
light communication: methodological considerations. Ghirardi, 
G.C.; Weber, T. (International Centre for Theoretical Phys- 
ics, Trieste (Italy)). Jun 1983. 23p. NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number DE84701941. 

A detailed quantum mechanical analysis of a recent proposal 
of faster than light communication through wave packet reduction 
is performed. The discussion allows us to focus on some methodo- 
logical problems about critical investigations in physical theories. 


42264 (IC—83/66) Linearization of non-commuting oper- 
ators in the partition function. Ahmed, M. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jun 1983. 
8p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84702181. 

A generalization of the Stratonovich-Hubbard scheme for 
evaluating the grand canonical partition function is given. The 
scheme involves linearization of products of non-commuting opera- 
tors using the functional integral method. The non-commutivity of 
the operators leads to an additional term which can be absorbed in 
the single-particle Hamiltonian. 
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42265 (iC—83/69) Quantum diffusion in a dynamically 
disordered medium. Jayannavar, A.M. (International Centre 
for Theoretical Physics, Trieste (Italy)). Jul 1983. 8p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84701942. 

For a particle moving in a dynamically disordered continu- 
um it is found that the exact quantum mechanical mean squared dis- 
placement <x? (t)> is proportional to t*, for t—infinity. The result 
differs qualitatively from the diffusive behaviour well known for 
the one-band lattice Hamiltonian, and is understandable in terms of 
momentum cut-off inherent in the lattice. Finally treatment for in- 
corporating the friction in a quantum transport is given. 


42266 (IC—83/70) Some problems on non-linear semi- 
groups and the blow-up of integral solutions. Pavel, N.H. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Jul 1983. 22p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84701938. 

After some introductory remarks, this highly mathematical 
document considers a unifying approach in the theory of non-linear 
semigroups. Then a brief survey is given on blow-up of mild solu- 
tions from the semilinear case. Finally, the global behavior of solu- 
tions to non-linear evolution equations is addressed; it is found that 
classical results on the behavior of the maximal solution u as t up- 
arrow tsub(max) hold also for integral solutions. 


42267 (IC—83/84) Degenerate critical equilibrium states 
of hyperelastic systems. 1. Geometry of degenerate critical 
states. Tanyi, G.E. (International Centre for Theoretical 
Physics, Trieste (Italy)). Jul 1983. 26p. NTIS (US Sales 
Only), PC A03/MF AO1. Order Number DE84701943. 

A set of frame-invariant surfaces of stress-strain laws gov- 
erns the deformation gradients of a hyperelastic system under struc- 
tural transition. 


42268 (IC—83/85) Degenerate critical equilibrium states 
of hyperelastic systems. 2. The mathematical structure of 
phase transition. Tanyi, G.E. (International Centre for The- 
oretical Physics, Trieste (Italy)). Jul 1983. 15p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84701944. 

The characteristic equation of an nth-order Hessian matrix 
defines an energy surface which generates the phenomenon of 
phase transition in the equilibrium states of an n-dimensional de- 
formed hyperelastic system. This energy surface is further stratified 
by a set of n-1 submanifolds across which transition occurs. 


42269 (IC—83/94) Non-dissipative currents in the theory 
of thermomagnetic properties of inversion layers. Streda, P.; 
Oji, H. (International Centre for Theoretical Physics, Tri- 
este (Italy)). Jul 1983. 12p. NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE84702201. 

Starting from the Kubo formula, the non-dissipative electric 
and thermal currents are expressed as functions of thermodynamical 
quantities only. These currents originate from the surface currents 
which are responsible for the quantized Hall effect. The results are 
in full agreement with that, obtained from thermodynamical argu- 
ments. One-electron approximation is used. 


42270 (IC—83/135) Some dual relations in twistor 
theory. Tarski, J. (International Centre for Theoretical 
Physics, Trieste (Italy)). Aug 1983. 1lp. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84702062. 

The option of employing twistors or dual twistors in integral 
representations, etc., is considered. In particular, dual-space analy- 
ses are presented which relate to the problem of background elec- 
tromagnetic fields, and to the inverse transformation. 


42271 (IFVE-OTF—83-39) Quantum theory of fermionic 
string with a finite number of degrees of freedom. Plyush- 
chaj, M.S.; Pron’ko, G.P.; Razumov, A.V. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1983. 19p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702583. 
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Submitted to the journal Theor. Math. Phys. 

The model obtained by freezing an infinite number of de- 
grees of freedom of the open fermionic string is considered. Quanti- 
zation of the system is carried out, and as the result a set of nonlin- 
ear Regge trajectories is obtained. The relativistic invariance of the 
quantum theory is demonstrated. 


42272 (IFVE-OTF—83-59) Equivalence of Hilbert and 
Belinfante energy-momentum tensors. Logunov, A.A.; Mest- 
virishvili, M.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1983. 43p. (In Russian). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE84702170. 

It is shown that in the Minkowski space for a wide class of 
largrangians the energy-momentum tensor determined by Hilbert 
coincides with the symmetric tensor plotted by the Belinfante 
method. The problem of gauge invariance of energy-momentum 
tensor is considered. On the example of lagrangians of the field 
gravitation theory it is shown that the Hilbert-Belinfante energy- 
momentum tensor in the general case is not gauge invariant value. 
It is underlined that in the basis of Hilbert-Belinfante tensor there is 
invariance under transformations of coordinates that have nothing 
in common with the gauge transformations of fields. 


42273 (IFVE-OTF—83-63) Density fluctuations and dis- 
persion relation in field theory of gravity. Vlasov, A.A. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1983. 
22p. (In Russian). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE84702725. 

The growth of matter fluctuations is under consideration in 
linear approximation of field theory of gravity. A dispersion equa- 
tion is deduced when the cosmological expansion is negligibally 
small, from which the instability of this case follows. Peculiarities 
of this dispersion equation are stressed in comparison with GRT 
and Newtonian theory: the existence of limit k2° +0 k? vector — 0 
and existence of complex nonnewtonian roots. It is interesting to 
note that the cosmological expansion stabilizes the growth of fluc- 
tuations in field theory. 


42274 (INIS-mf—9028) Efimov effect and anomalous 
transport properties of a quantum Lorentz gas. Hoogeveen, 
W. (Rijksuniversiteit Utrecht (Netherlands)). 21 Nov 1983. 
131p. NTIS (US Sales Only), PC AO7/MF AOl. Order 
Number DE84780484. 

The Lorentz gas is one of the simplest many-body systems 
which admits a detailed theoretical analysis still having a meaning- 
ful physical interpretation. The author studies a complication for 
the description of the equilibrium state of a gas due to the so called 
Efimov effect, being an anomaly of the quantum mechanical three- 
body system. In statistical mechanical studies concerning the ther- 
modynamic properties of gases it is usually assumed that the con- 
stituents interact via short-range potentials, which excludes for in- 
stance the Coulomb gas. The author investigates the consequences 
of the effective long-range behaviour due to the Efimov effect in 
the three-body sub-systems for a binary gas mixture. In particular 
problems arise in the cluster expansion of the quantum mechanical 
partition function where it can readily be shown that the bound- 
state part of the three-particle contribution diverges logarithmically 
at the Efimov point. The question is whether this implies the diver- 
gence of the complete three particle contribution or not. Some as- 
pects of the non-equilibrium behaviour of the quantum Lorentz gas 
are studied. 


42275 (ITEF—95(1983)) Non-existence of the nonequa- 
torial circular geodesics in the Kerr metric. Zakharov, A.F. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1983. 3p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702589. 

It is shown that no circular non-equatorial orbits exist in the 
non-extremal Kerr metric. Hence the de Felice result that no circu- 
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lar geodesics with constant latitude THETA not equal to 7/2 exist 
is generalized. 


42276 (ITEF—131(1983)) Set theory with unrestricted 
axiom of comprehension integrity logic and nonclassical prob- 
ability. Shestopal, V.E. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1983. 44p. (In 
Russian). NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE84702587. 

A set theory with the strict distinction between elements and 
sets is proposed. It is assumed (and then proved) that two different 
sets may coincide when they represent the integrities. The accept- 
ance of the comprehension axiom without restriction does not lead 
to the well-known logical antinomies. The Skolem paradox does 
not occur too. The consideration of the logic of integral objects in- 
stead of the set algebra permits to obtain the more natural interpre- 
tation of a series of nonclassical (e. g. quantum) logics and probabil- 
ity structures. It is shown that quantum mechanics may be present- 
ed in a form distinct from that of classical mechanics only in the art 
of probability structures on the phase space. The simple method of 
the relative consistence examination is given with reference to 
many sentences. 


42277 (ITEP—3(1983)) Intersection of separatrices of pe- 
riodical trajectories and non-integrability of the classical 
Yang-Mills equations. Nikolaevskij, E.S.; Shchur, L.N. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i Ehksperimental’noj 
Fiziki). 1983. 28p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE84702591. 

A perticular case of the Yang-Mills (YM) equations has been 
studied. For this system a transversal intersection of separatrices of 
unstable periodical trajectories is discovered, hence, it follows that 
there are no first real-analytical integrals of motion additional to the 


Hamiltonian. As a result, a complete set of integrals does not exist 
for the system describing the classical YM fields. Numerical meth- 
ods of constructing separatrices, double-asymptotical solutions and 
of determining the angles between separatrices have been described. 


42278 (ITEP—55(1983)) Selected topics on the nonrelati- 
vistic diagram technique. Blokhintsev, L.D.; Narodetskij, 
I.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1983. 18p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84702592. 

The construction of the diagrams describing various process- 
es in the four-particle systems is considered. It is shown that these 
diagrams, in particular the diagrams corresponding to the simple 
mechanisms often used in nuclear and atomic reaction theory, are 
readily obtained from the Faddeev-Yakubovsky equations. The co- 
variant four-dimensional formalism of nonrelativistic Feynman 
graphs and its connection to the three-dimensional graph technique 
are briefly discussed. 


42279 (ITEP—138(1983)) Two- and three-matrix models 
with SU(2) internal symmetry. Badalyan, A.M. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1983. 22p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702590. 

The spectrum, Esub(n)=-ysub(n)gsup(2/3), is obtained for 
the two- and three-matrix quantum mechnical models. These 
models are equivalent to the SU(2) Yang-Mills theory with spacein- 
dependent fields in d=2+1 and d=3+1 dimensions. The values of 
ysub(n) are computed numerically for the ground and the first ex- 
cited states with Jsup(P)=O*. 


42280 (ITF—83-41-R) Theory of two- and three-time 
Green's functions in statistical mechanics. Skrypnik, V.P.; 
Shchelokov, V.S. (AN Ukrainskoj SSR, Kiev. Inst. Teoreti- 
cheskoj Fiziki). 1983. 24p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE84702739. 

A method for investigating the low-frequency asymptotic be- 
haviour of multi-time Green's functions is developed in the paper. 
In terms of variational theory a relation is established between the 
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Green's functions and hydrodynamics equations of normal Bose- 
liquid. Hydrodynamic asymptotics for the density-density type 
Green's functions is obtained with the nonlinear wave interaction 
taken into account. 


42281 (ITF—83-65-R) Model description of the two par- 
ticle interactions based on the boundary condition approach. 
Petrov, N.M. (AN Ukrainskoj SSR, Kiev. Inst. Teoretiches- 
koj Fiziki). 1983. 31p. (In Russian). NTIS (US Sales Only), 
PC A03/MF A0O1. Order Number DE84702594. 

The boundary condition approach is applied to describe the 
two-particle interaction. Properties of the wave function logarith- 
mic derivative are studied and its relation with the interaction pa- 
rameters is found for a wide class of potentials. 


42282 (JINR—D-2,4-83-179, _Pp 481-504) Analytical 
computations and their usage in energy physics. Gerdt, 
V.P.; Tarasov, O.V. 1983. (in Russian). b NTIS (US Sales 
Only), PC A22/MF AOl. Order Number 1184780537. 
(CONF-8211156—). 

From 15. international school on high energy physics for 
young scientists; Dubna, USSR (23 Nov 1982). 

Description of program systems for analytical calculations 
(SAC), presenting a packet of programs written in algorithmical 
language or in the language of machine commands, is presented. 
Depending on the purpose SAC are divided into two groups: spe- 
cialized systems, intended for quite a certain field of application and 
systems of general use. It is shown that a considerable part of 
works is connected with SAC application in celestial mechanics, 
general relativistic theory and quantum field theory. Capabilities of 
the systems SCHOONSCHIP, REDUCE, ASHMEDAI, used in 
solution of quantum field theory tasks, permitting in a reasonable 
time to make calculations of 3-4-loop diagrams in gauge theories 
are described. Certain examples of SAC are considered. It is shown 
that calculations in supersymmetric theories in superfield formalism 
is one of the most interesting and perspective applications of the 
systems as well as calculations is lattice gauge theories. 


42283 (JINR—D-2,4-83-179, pp 143-222) 

and supergravity. Ogievetskij, V.I.; Sokachev, Eh. 1983. (in 
Russian). NTIS (US Sales Only), PC AA22/MF A0O1. Order 
Number DE84780537. (CONF-8211156—). 

From 15. international school on high energy physics for 
young scientists; Dubna, USSR (23 Nov 1982). 

A general idea of supersymmetry is presented. Algebra of 
supersymmetry is described, examples of supersymmetric models 
are provided. The notion of superspace, containing boson and fer- 
mion measurements and permitting to operate in a clearly invariant 
way is developed. Supersymmetric expansions of the Yang-Mills 
gauge theories are discussed. Supergravitation is considered. Prob- 
lems of realistic supersymmetry: its spontaneous breaking, approach 
to the hierchy in the grand unification, phenomenology attempts, 
are presented. 


42284 (JINR—E-2-83-358) Nonlinear sigma model for 
the Dodd-Bullough equation. Nesterenko, V.V. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1983. 10p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84702595. 

Submitted to the journal Theor. Math. Phys. 

It is shown that the Dodd-Bullough equation is intimately 
connected with the nonlinear two-dimensional SL(3, R) - sigma- 
model, the triplet of massless fields of which takes values on the 
sphere in the three-dimensional unimodular affine space. This rela- 
tion is completely similar to the connection of the sine-Gordon 
equation with the SO(3) - sigma-model describing the three-compo- 
nent field with values on the sphere of the usual three-dimensional 
Euclidean space. The equations of motion for the SL(3, R) - sigma- 
model are written explicitly. 


42285 (JINR—E-2-83-476) Ideal gas of tachyons. 
Mrowczynski, S. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1983. Sp. NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE84702182. 
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The properties of the ideal gas of classical (nonquantum) 
faster than light particles-tachyons have been considered. The basic 
notions of thermodynamics of tachyons have been introduced. We 
have found the partition function and other thermodynamical quan- 
tities for the ideal tachyon gas. The equation of state which we 
have found for tachyons is exactly the same as for the ideal gas of 
particles slower than light-bradyons. The internal energy and the 
apecific heat have been discussed at low and at very high tempera- 
tures. It has been shown that in high temperature limit the proper- 
ties of gas of tachyons and gas of bradyons are the same. The nu- 
merical calculations concerning the internal energy and specific 
heat at different temperatures were performed and the results have 
been presented. It has been shown that in full interval of tempera- 
ture the characteristics of gas of tachyons are similar to those of 
gas of bradyons. 


42286 (JINR—R-2-83-52) Circular relativistic motion of 
two identical bodies. Shavokhina, N.S. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of Nuclear Problems). 
1983. 7p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84703059. 

The circular relativistic motion of two bodies is considered 
as a solution of obtained earlier equations with a deviating argu- 
ment, in which the argument deviation itself is an unknown func- 
tion of time. In the case of circular motion the argument deviation 
does not depend on time and is a solution of the transcendental 
equation derived in the paper. 


42287 (JINR—R-2-83-231) Circular relativistic motion of 
two identical bodies. Shavokhina, N.S. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of Nuclear Problems). 
1982. 12p. (in Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84702176. 

A system found by the author of equations with a deviating 
argument for a two-dimensional minimal surface in the pseudo-Eu- 
clidean space which describes the relativistic motion of two identi- 
cal bodies, if they attract with the force modulo constant, is solved 
in the case of a constant deviation of the argument. The solution 
derived defines the helicoid lying entirely in the pseudo-Euclidean 
hyperplane and describes a uniform circular motion of bodies. 


42288 (JINR—R-2-83-580) Some illustrative examples of 
Mayer's interference in the path integral. Fizichev, P.P. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1983. 11p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702601. 

Submitted to the journal Bulg. J. Phys. 

A new technique is proposed for evaluation of path integrals 
by means of a discretization procedure. It is based on the previous- 
ly established necessity to single out the set of classical trajectories 
along which the summation is performed. The notion of Mayer in- 
terference is introduced and is illustrated on a number of simple ex- 
amples. It is shown that the choice of the set of paths induced a 
corresponding quantization prosymmetries of the problem. The pos- 
sibility is shown of extracting information about the space of quan- 
tum states from the path integral. A class of paths is established the 
summation over which in the framework of the suggested approach 
leads to the well-known results for the motion is a homogeneous 
field and for the harmonic oscillator. 


42289 (JINR—R-2-83-638) Einstein identities and wave 
equation. Pestov, A.B. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1983. 3p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE84702602. 

Submitted to the journal JETP Lett. 

Physical interpretation of wave equation proceeds from its 
properties of symmetry. The wave equation describes the essence, 
different states of which represent charged leptons the number of 
which is equal to 4. Thus, it is stated that alongside with leptons e, 
pH, fF one more and only one type of charged leptons should exist. It 
is known that this prediction can be experimentally tested in the 
nearest future. 
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42290 (JINR—R-2-83-649) Relativistic Hamiltonian with 
square root in the path integral formalism. Fiziev, P.P. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1983. 14p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE84702603. 

Submitted to the journal Theor. Math. Phys. 

The quantization of the relativistic hamiltonian H=V c?(p 
vector - A vector)? +(mc?+V)?+Abo is discussed. A new approxi- 
mation procedure is proposed for the corresponding path integral. 
It is shown that the evaluation of this integral does not lead to the 
Green function of the Klein-Gordon equation but reproduces the 
propagator of the scalar field in the two-component formalism of 
the Feshbach-Villars. The difficulties, connected with the evalua- 
tion of the path integrals in the presence of nontrivial external fields 
are discussed. 


42291 (JINR—R-2-83-713) Dynamics of multiphoton 
processes in two-level systems. Bogolyubov, N.N.; Fam Le 
Kien; Shumovskij, A.S. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1983. 12p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702604. 

Submitted to the journal Theor. Math. Phys. 

The generalized kinetic equation for two-photon processes in 
the macroscopic two-level system is obtained. The possibility of 
photon emission and adsorbtion is examined. The conditions of su- 
perradiant generation are shown. 


42292 (JINR—R-4-83-220) Nonadditive probabilities and 
Bell's inequality. Shirokov, M.I. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1983. 
15p. (in Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84702606. 

Submitted to the journal J. Phys., A. 

The system of axioms is considered, which differs from the 
probability theory axiomatics in one respect only: the axiom of ad- 
dition of probabilities is replaced by a nonlinear law. All natural 
generalizations of the addition axiom are shown to be equivalent in 
a sense to the usual addition. Nonadditive “probabilities” fail to 
have the meaning of relative frequencies. Physical applications of 
the nonadditive “probabilities” are discussed. The known Bell in- 
equality does not suffer any change when one attempts to use them 
in “local hidden-variables” theories. 


42293 (JINR—R-4-83-418) Motion of clasical integrable 
systems of interacting particles in an external field. Inozemt- 
sev, V.I. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics). 1983. 6p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702179. 

New classical systems with a Hamiltonian possessing N inde- 
pendent integrals of motion are found within the isospectral defor- 
mation method. 


42294 (JINR—R-4-83-466) Phase and amplitude func- 
tions for long-range potentials which admit the separation of 
variables in the Schroedinger equation in extracted spheroidal 
coordinates. Velikov, V.P.; Ivanov, K.I.; Marinov, A.T. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1983. 1lp. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702180. 

The phase equations with long-range potentials which admit 
the separation of variables in the Schroedinger equation in spheroi- 
dal coordinates are considered. The aim of this paper is to give an 
algorithm for computerizing these phase equations and to compute 
the values of phase and amplitude functions in the case of the long- 
range potential of the two-centre problem. The problem has been 
solved by introduction of corresponding effective short-range po- 
tential of interaction in the phase equation. This algorithm has been 
realized in a FORTRAN program. It has been found that the pro- 
posed method for solving the problem is too effective, and the nu- 
merical results are in a very good agreement with the ones given 
by other methods. 
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42295 (JINR—R-11-83-505) About oscillation regimes of 
a three-dimensional nonlinear oscillator. Amirkhanov, I.V.; 
Zhidkov, E.P.; Il’ina, A.N.; Il’in, V.D. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Computing Tech- 
niques and Automation). 1983. 8p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702755. 

Varieties of oscillation stochastic instabilities of nonlinear os- 
cillator and boundaries of the existance regions of these in stabilities 
are considered. Numerical investigation of equation of motion of a 
charged particle in a magnetic field with dipole configuration has 
been performed. Its main purpose was to study the stochastic 
motion along the nonlinear resonances. Based on numerical and ex- 
perimental data diffusion rate along the resonances for stochastic 
oscillation regime, induced by modulation effects, has been deter- 
mined. 


42296 (JINR—R-11-83-870) Interactions of the = 
like objects in the framework of the nonlinear 

equation. Makhan’kov, V.G.; Panova, E.Yu.; Shvachka, 
A.B. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Computing Techniques and Automation). 1983. 6p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE84702747. 

Numerical simulation of the soliton-like objects interactions 
in the framework of the nonlinear Schroedinger equation (NLS) 
with U(O, 1) and U(1, 1) isogroup is performed. For the numerical 
study of the NLS the finite difference method with explicet ap- 
proximation of the nolinear part of the differential operator is ap- 
plied. The elastic interactions in the framework of integrable sys- 
tems - a kink and antikink for the U(0, 1) isogroup and double 
bubble and drop in a bubble in the case of U(1, 1) isogroup are con- 
sidered. 


42297 (JINR—R-17-83-678) Kink-like solution in U(1,1) 
symmetry Bose-condensate. Sergeenkov, S.A. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1983. 4p. (In Russian). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84702599. 

Submitted to the journal Phys. Let., A. 

A peculiar single-soliton solution of the vector nonlinear 
Schroedinger equation with noncompact U(1,1) isogroup under 
nontrivial boundary conditions is found via the Inverse Scattering 
Method. The existence of the phase transitions within the model of 
gas mixtures through the power constant is discussed as well. 


42298 (KFTI—83-24) Relativistic string in a generalized 
Regge-Lund approach. Zheltukhin, A.A. (AN Ukrainskoj 
SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 1983. 32p. (In 
Russian). NTIS (US Sales Only), PC A03/MF AO1. Celkee 
Number DE84702607. . 

A gauge treatment of the classical relativistic string dynam- 
ics in d-dimensional space-time is considered. It is shown that the 
classical string dynamics is embedded into the dynamics of two-di- 
mensional SO(1.1)xSO(d-2) gauge invariant model that describes 
gauge fields interacting with scalar massless fields. The string sector 
of the gauge lagrangian is separated by imposing conserved con- 
straints on the Cauchy initial data for the motion equations in the 
same way as self-duality condition separates the instanton sector 
from the Yang-Mills equations. An inductive gauge fixation method 
which permits to remove all unphysical degrees of freedom from 
the classical string description is proposed. A nonlinear chain con- 
sisting of (d-2) equations for (d-2) functions corresponding to the 
physical degrees of freedom of the classical string is given. The ef- 
fective lagrangian which describes the dynamics of all the string 
physical degrees of freedom in d-dimensional space-time may be re- 
stored using this nonlinear chain. The chain generalizes the exactly 
integrable Regge-Lund-Omnes equations for d=3, 4, 5 for the case 
of an arbitrary d. The Lax pair for this chain which generalizes the 
Lax pair for d=3, 4, 5 is built. 
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42299 (RRK—83-1) De Sitter and Nariai solutions in 
general relativity and their extension in higher dimensional 
space-time. Nariai, Hidekazu; Ishihara, Hideki. (Hiroshima 
Univ., Takehara (Japan). Research Inst. for Theoretical 
Physics). Jan 1983. 13p. NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84701984. 

Various geometrical properties of Nariai’s less-familiar solu- 
tion of the vacuum Einstein equations R sub( mu nu ) = lambda g 
sub( mu nu ) is first summarized in comparison with de Sitter’s 
well-known solution. Next an extension of both solutions is per- 
formed in a six-dimensional space on the supposition that such an 
extension will in future become useful to elucidate more closely the 
creation of particles in an inflationary stage of the big-bang uni- 
verse. For preparation, the behavior of a massive scalar field in the 
extended space-time is studied in a classical level. 


42300 (UCID—20125) ICARUS: a general one-dimen- 
sional heat conduction code. Sutton, S.B. (Lawrence Liver- 
more National Lab., CA (USA)). 20 Jul 1984. Contract W- 
7405-ENG-48. 57p. NTIS, PC A04/MF A01; GPO Dep. 
Order Number DE84016125. 

A computer code for calculating one-dimensional planar, cy- 
lindrical or spherical conduction heat transfer is described. The 
model can account for material phase change (solidification or 
melting), multiple material regions, temperature dependent material 
properties and time or temperature dependent boundary conditions. 
Finite difference techniques are used to discretize the differential 
equations. The resulting system of tri-diagonal equations are solved 
using a standard tri-diagonal reduction method. The equations are 
formulated so that the solution can be fully implicit, fully explicit 
or a user specified degree of mix. Six sample problems that com- 
pare numerical predictions to analytical solutions are discussed. Op- 
eration of the computer code and all input variables are described. 
Input file listings and typical edits for the six sample problems are 
given. 


42301 (UWThPh—80-09) Tachyonic torsion in U,-theo- 
ries of gravitation. Wallner, R.P. (Vienna Univ. (Austria)). 
1980. 19p. NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE84701955. 

Various proposals of U,-theories of gravity are examined 
with respect to massive or even tachyonic translational and rota- 
tional gauge field-solutions of the corresponding linearized field 
equations. As it turns out, certain generalizations of the standard 
translation Lagrangian THETAsup(a) A *THETAsub(a) may pre- 
vent tachyonic solutions, whereas a further generalization of the 
standard pure rotational Lagrangian Nsup(ab) A *Msub(ab) serves 
to eliminate massive gauge field solutions at all. 


42302 (UWThPh—80-10) Structure of Poincare gauge 
Langrangians for gravity. Wallner, R.P. (Vienna Univ. (Aus- 
tria)). 1980. 14p. NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE84701948. 

As in translational gauge theories of gravity the pure gauge 
field Lagrangian Lsub(transl) approximately (translational field 
strength)? approximately (torsion)? does not work in its standard 
form THETA sup(a) A *THETAsub(a) because of the lack of any 
correct Newtonian limit, one has to replace it by a suitable linear 
combination of other invariants squared in torsion. The appearance 
of unphysical solutions in full Poincare-gauge theories of gravity 
due to the standard Lsub(rot) approximately (curvature)?-term 0 
sub(ab) A*Q sub(ab) now suggests an analogous procedure for 
Lsub(rot). Here, the various invariants squared in curvature are 
listed and the number of those coming into question is reduced to 
two by a formal argument. In addtion, the field equations to all 
translational and rotational squared invariants are given and a cer- 
tain combination, which will exclude massive gauge field solutions 
of the linearized equations, is proposed. For the purpose of rota- 
tional and calculational economy, the calculus of exterior forms is 
used throughout. 


42303 (UWThPh—83-25) Ground state energy of a classi- 
cal gas. Conlon, J.G. (Vienna Univ. (Austria)). 1983. 24p. 
NTIS (US Sales Only), PC A02/MF AOl1. Order Number 
DE84702057. 
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The ground state energy of a classical gas is treated using a 
probability function for the position of the particles and a potential 
function. The lower boundary for the energy when the particle 
number is large is defined as ground state energy. The coulomb gas 
consisting of positive and negative particles is also treated (fixed 
and variable density case) the stability of the relativistic system is 
investigated as well. 


42304 (UWThPh—83-28) Note on elementary geometry 
and special relativity. Urbantke, H. (Vienna Univ. (Austria)). 
1983. 2p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702060. 

It is pointed out that the Minkowski space analog of the 
well-known theorem about the intersection of the heights of a trian- 
gle has a not too far-fetched physical interpretation. 


42305 (UWThPh—84-01) Perturbation theory from sto- 
chastic quantization. Hueffel, H. (Vienna Univ. (Austria)). 
1984. 9p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702068. 

By using a diagrammatical method it is shown that in scalar 
theories the stochastic quantization method of Parisi and Wu gives 
the usual perturbation series in Feynman diagrams. It is further ex- 
plained how to apply the diagrammatical method to gauge theories, 
discussing the origin of zhost effects. 


42306 Free enersy of a planar two-phase interface. 
Percus, J.K. (Courant Institute of Mathematical Sciences 
and Physics Department, New York University, New York, 
New York 10012). .ournal of Chemical Physics; 81: No. 1, 
452-454(1 Jul 1984: 

The linear liquid—gas interface of a two-dimensional fluid is 
modeled by a membrane separating vacuum and incompressible 
liquid. The density reaction to an arbitrary external potential is 
written down exactly in the form of the inverse relation. From this, 
the system free energy is obtained as a functional of the resulting 
density. It is local, but highly singular, and cannot readily be inter- 
preted as an extension of local thermodynamics. 


42307 Supersymmetry and the Bistable Fokker-Planck 
equation. Bernstein, M.; Brown, L.S. (Department of Phys- 
ics, University of Washington, Seattle, Washington 98195). 
Physical Review Letters; 52: No. 22, 1933-1935(28 May 1984). 

The approach to equilibrium in a bistable system is governed 
by a small eigenvalue which appears to be difficult to compute. We 
show that supersymmetry makes possible an easy evaluation of this 
eigenvalue. 


42308 One-dimensional classical many-body system 
having a normal thermal conductivity. Casati, G.; Ford, J.; 
Vivaldi, F.; Visscher, W.M. (Istituto di Scienze Fisiche, Un- 
iversita degli Studi di Milano, 1-20133 Milano, Italy). Physi- 
cal Review Letters; 52: No. 21, 1861-1864(21 May 1984). 

By numerically computing orbits for a chaotic, one-dimen- 
sional, many-body system placed between two thermal reservoirs, 
we verify directly that its energy transport obeys the Fourier heat 
law and we determine its thermal conductivity K. The same value 
of K is independently obtained by use of the Green-Kubo formal- 
ism. These numerical studies verify that chaos is the essential ingre- 
dient of diffusive energy transport, and they validate the Green- 
Kubo formalism. 


42309 Vacuum topology and incoherence in quantum 
gravity. Strominger, A. (The Institute for Advanced Study, 
Princeton, New Jersey 08540). Physical Review Letters; 52: 
No. 20, 1733-1736(14 May 1984). 

An explicit expression is derived for the quantum gravita- 
tional vacuum state by use of the saddle-point approximation and a 
conformally invariant action. It consists of a superposition of zero- 
energy classical vacua that differ in the topology both of the local 
Lorentz frames (leading to CP nonconservation) and of space itself. 
Space is found to have Planck-size wormholes and spinorial knots, 
and is surrounded by a vapor of disconnected submanifolds. The 
scattering matrix constructed on this vacuum is not unitary but the 
superscattering matrix conserves probability. 
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REFER ALSO TO CITATION(S) 42275, 42276, 42284 


42310 (CEA-CONF—7090) Unitarity or asymptotic com- 
pleteness equations and analytic structure of the S matrix and 
Green functions. Iagolnitzer, D. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France)). Nov 1983. 
23p. (CONF-8309232—2). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84751412. 

From Brasov international summer school, theorical aspects 
of critical phenomena; Poiana Brasov, Romania (1 Sep 1983). 

Recent axiomatic results on the (aon holonomic) analytic 
structure of the multiparticle S matrix and Green functions are re- 
viewed and related general conjectures are described: (i) formal ex- 
pansions of Green functions in terms of (holonomic) Feynman-type 
integrals in which each vertex represents an irreducible kernel, and 
(ii) "graph by graph unitarity” and other discontinuity formulae of 
the latter. These conjectures are closely linked with unitarity or as- 
ymptotic completeness equations, which they yield in a formal 
sense. In constructive field theory, a direct proof of the first con- 
jecture (together with an independent proof cf the second) would 
thus imply, as a first step, asymptotic completeness in that sense. 


42311 (CNRS-CPT—82-P-1415) Review of the best Pade 
approximation technics in practical computation. Gilewicz, J. 
(Centre National de la Recherche Scientifique, 13 - Mar- 
seille (France). Centre de Physique Theorique). Jun 1982. 
8p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84751403. 

The philosophy of the Best Pade Approximant (BPA) prob- 
lem is presented by means of some examples. After that, the numer- 
ical algorithms of choice of the BPA from the finite triangular Pade 
table, some theoretical results and some encouraging results of ap- 
plication of these algorithms to no theoretically justified cases are 
described. 


42312 (CNRS-CPT—82-P-1423) Group theoretical as- 
pects of infinitesimal Riemann-Hilbert transform and hidden 
symmetry. Wu Yong-Shi. (Centre National de la Recherche 
Scientifique, 13 - Marseille (France). Centre de Physique 
Theorique). Jul 1982. 11p. NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84751390. 

We obtain explicit expressions for infinitesimal regular Rie- 
mann-Hilbert transforms. Using them, the group theoretical aspects 
of infinitesimal RH transforms are discussed with an eye at the 
comparison with the hidden symmetry transformations proposed by 
us before. We find that the RH transforms have very rich group 
structure; e.g. in the 2-d principal chiral models, their group con- 
tains two Kac-Moody subalgebras. But not all of them are nontri- 
vial hidden symmetry of the theory. 


42313 (CNRS-CPT—82-PE-1421) Factorial representa- 
tions of path groups. Albeverio, S.; Hoegh-Krohn, R.; Tes- 
tard, D.; Vershik, A. (Centre National de la Recherche 
Scientifique, 13 - Marseille (France). Centre de Physique 
Theorique). Nov 1983. 12p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84751391. 

We give the reduction of the energy representation of the 
group of mappings from I = [ 0,1 ], S', IRsub(+) or IR into a 
compact semi simple Lie group G. For G = SU(2) we prove the 
factoriality of the representation, which is of type III in the case I 
=i: 


42314 (CNRS-CPT—83-P-1491) Large N reduced gauge 
theories: a twisted approach. Jurkiewicz, J.; Korthals Altes, 
C.P. (Centre National de la Recherche Scientifique, 13 - 
Marseille (France). Centre de Physique Theorique). Feb 
1983. 5p. NTIS (US Sales Only), PC A02/MF A011. Order 
Number DE84751409. 

We discuss motivations for and the realization of the twisted 
version of reduced gauge models in four dimensions. 
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42315 (CONF-840762—2) Pointwise interactions of finite 
element modeling of advection-diffusion equations. Yeh, G.T. 
(Oak Ridge National Lab., TN (USA)). Jul 1984. Contract 
AC05-840R21400. 25p. NTIS, PC A02/MF AOl1; 1; GPO 
Dep. Order Number DE84015284. 

From Summer computer simulation conference; Boston, 
MA, USA (23 Jul 1984). 

Portions are illegible in microfiche products. 

Pointwise iteration techniques including successive under-re- 
laxation (SUR), Gauss-Seidel (G-S), and successive over-relaxation 
(SOR) schemes, are applied to advection-diffusion equations to 
derive the matrix equation with finite element methods. These 
schemes are tested using two simple examples for which analytical 
solutions are available so that numerical results can be checked to 
ensure code consistency. Numerical experiments indicate that the it- 
eration schemes, if convergent, produce almost identical solutions 
as those obtained by the direct elimination scheme. For diffusion 
dominant transport, all three iteration schemes generate convergent 
computations. However, for advection-diffusion equally dominant 
or advection dominant transport, only SUR and G-S schemes yield 
convergent calculations, the SOR scheme leads to divergent com- 
putations. Pointwise iteration schemes offer substantial savings in 
central process unit (CPU) memory over the direct elimination 
scheme, even for the small, two-dimensional verification example, 
without complicating the programming efforts and, in the mean- 
time, keeps the CPU time comparable. A realistic, hypothetical 
problem is used to demonstrate the applicability and versatility of 
pointwise iterations and direct elimination schemes. The saving in 
CPU memory using the pointwise iterations is more than tenfold 
that using the direct elimination solution for this hypothetical prob- 
lem. The saving in CPU time is even better, more than 40 fold. 


42316 (DOE/ER/13052—1) Stable and chaotic dynami- 
cal systems and their singularities in the complex time plane. 
Final report. Bountis, T. (Clarkson Coll. of Tech., Potsdam, 
NY (USA). Dept. of Mathematics). 1984. Contract AC02- 
83ER13052. 10p. NTIS, PC A02/MF A01; GPO Dep. 
Order Number DE84011780. 

The main purpose of this work was to study certain impor- 
tant properties of the motion of dynamical systems, dy analyzing 
the singularities of their solutions in the complex time plane. This 
principal investigator has been one of the first researchers to devel- 
op and implement this novel approach. The results obtained to date 
include: (1) the identification of many, new completely integrable 
dynamical systems, whose solutions possess the Painleve property, 
i.e. their only singularities are poles; (2) the discovery of many 
weakly chaotic Hamiltenian systems and partially integrable non- 
Hamiltonian systems whose singularities are poles at leading order 
with logarithmic terms at higher orders. Finally, another very im- 
portant part of this research is that we have just started a detailed 
numerical study of the relationship between the location of com- 
plex time singularities and the onset of large scale chaos as one 
varies the initial conditions, or some physical parameters of the 
problem. Our preliminary results indicate that the singularity analy- 
sis may indeed become a very useful method for studying the cha- 
otic behavior of higher dimensional systems, for which very few 
other techniques are presently available. 


42317 (EP-CM-RA—1982) 1982. Annual progress report. 
(Ecole Polytechnique, 91 - Palaiseau (France)). 1983. 25p. 
(In French). NTIS (US Sales Only), PC A02/MF AOI. 
Order Number DE84751402. 

This document presents the advances made in analysis and 
probability, analytical algebraic geometry and theory of numbers, 
and differential analysis by the Mathematical Center of the Ecole 
Polytechnique. 


42318 (EP-CMA-RA—1982) 1982 Annual progress 
report. (Ecole Polytechnique, 91 - Palaiseau (France)). 1983. 
33p. (In French). NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE84751401. 

This document briefly presents the works in numerical anal- 
ysis, statistical and stochastic processes, and theoretical mathemati- 
cal logic (algorithms) realized by the Centre de Mathematiques Ap- 
pliquees de l’Ecole Polytechnique. 
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42319 (I[AE—3724/16) Methods of simultaneous calcula- 
tion of several eigenvectors. Knyazev, A.V. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1983. 19p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84702580. 

Numerical methods of simultaneous determination of several 
minor eigenvalues (e. v.) and eigensubspaces (e. s. s.), correspond- 
ing to them, of generalized problem for eigenvalues with symmetric 
and positively defined matrices are considered. From simple ratios 
for subspace solutions in various metrics, a precision of approxima- 
tions to e.v. according to the Ritz method is eszimated, which leads 
to evaluation of precision of approximations to e. s. s. in terms of 
solutions. Evaluations of the convergence rate (c. r.) of inequality 
types, for methods of simultaneous iterations are obtained. The con- 
cept of the optimality is determined on their basis. It is shown that 
evaluations of c. r. of the optimum method of simultaneous iter- 
ations can not be improved. Evaluations of c. r. of the block Lanc- 
zos method, clarifying the known ones, are presented. 


42320 (IAE—3753/1) Construction of the optimal system 
of subalgebras of the finite-dimensional Lie algebra. Danilov, 
Yu.A.; Kuznetsov, G.I. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1983. 12p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702718. 

An algorithm for construction of subalgebra classes of the 
pre-set finite-dimensional Lie algebra, equivalent as to internal auto- 
morphisms, is suggested. The algorithm does not employ structural 
peculiarities of the initial Lie algebra. Construction of the complete 
system of classes is necessary for the optimum use of the group, 
permitted by the equation in the Lie sense, when finding partially- 
invariant solutions. 


42321 (IC—83/117) Solution of the Stankovic problem in 
the theory of Mikusinski operators. Sharkawi, I.E. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Aug 
1983. 7p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702155. 

In this paper we will discuss the linear dependence of the 
functions u:(x) and wue(x) of the equation u:(x)ue’(x) infinity 
u;'(x)ue(x)=0 in the theory of Mikusinski Operators. This will give 
an answer to an open problem given by Stankovic. He suggested 
that from the above equation we cannot conclude that u(x) = a 
ue(x), where x epsilon(x:,x2) and a is a constant operator. We will 
show that this problem is solvable in some special cases. But in gen- 
eral we will show by an example that this is not the case. 


42322 (IC—83/129) Integral solutions of the Diophantine 
equation 7y?hx*+y2sup(), y=+-1, n>=0. Asar, A.A. 
(International Centre for ‘Theoretical Physics, Trieste 
(Italy)). Aug 1983. 14p. NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE84702156. 

The integral solutions of the Diophantine equations 
Ty? =x* +/y2sup(n), y=+-1, n>=0 are found. Also solutions u, v 
and D are found for some particular pairs of equations of the form 
qv?-r=sD2, u? +y8=Dsub(j) where q,r,s,a and 8 are positive inte- 
gers, y=+-1. 


42323 (IC—83/130) Integral solutions of the Diophantine 
equation 7y?hx*+-y3sup(m),y=+-1, n>=0. Asar, A.A. 
(International Centre for Theoretical Physics, Trieste 
Ttaly)). Aug 1983. 10p. NTIS (US Sales Only), PC A02/ 
F A0Ol. Order Number DE84702157. 
The Diophantine equation 7y?=x*+-y3sup(n):y=+-1 is 
solved. Note that n> =0, since 3sup(n)=y(7y?-x°). 


42324 (IC—83/138) Integral solutions of the Diophantine 
equation 7y*hx*+-y5sup(n):xy=+-1, n>=0. Asar, A.A. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Aug 1983. 10p. NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84702158. 





The Diophantine equation 7y?=x*+-yS5sup(n):y=+-1 is 
solved. Note that if the above equation holds, then n>=0, since 
S5sup(n)=y(x°-7y”). 


42325 (IFIN-FT—217-1982) Canonical realizations of Lie 
algebras and subrepresentations of ad x ad. Iosifescu, M.; 
Scutaru, H. (institutul Central de Fizica, Bucharest (Roma- 
nia)). Nov 1982. 54p. NTIS (US Sales Only), PC A04/MF 
A01. Order Number DE84702753. 

A procedure is pointed out which associates canonical real- 
izations of a Lie algebra L to subrepresentations of the extension of 
the adjoint action to the algebra of polynomials defined on the dual 
Lsup(*). Specific constructions of canonical realizations are given 
for the real forms of the Lie algebras of type Ds approximately As 
and second-degree polynomials. 


42326 (IFIN-FT—223-1982) Canonical realizations of B» 
approximately C, Lie algebras. Iosifescu, M.; Scutaru, H. 
(Institutul Central de Fizica, Bucharest (Romania)). Dec 
1982. 25p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702719. 

Canonical realizations associated to subrepresentations of ad 
x ad, for B, apppoximately C2 semisimple Lie algebras, have been 
determined. An algebraic foundation has been obtained for the con- 
straints satisfied by the dynamical variables of the classical limit of 
the generalized Helium problem. 


42327 (IFIN-FT—234-1984) Poisson bracket realizations 
of Lie algebras and subrepresentations of (adsup(xk))sub(s). 
Iosifescu, M.; Scutaru, H. (Institutul Central de Fizica, Bu- 
charest (Romania)). Jan 1984. 25p. NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number DE84702720. 

A procedure which associates Poisson bracket realizations of 
a Lie Algebra L to subrepresentations of the extension 
(adsup(xk))Sub(s) of the adjoint action to the algebra of polynomi- 
als defined on the dual space Lsup(*) is pointed out. The procedure 
is applied, for k = 2, to the real forms of the semisimple Lie alge- 
bras of types Ds and Bz approximately Co, in particular to the alge- 
bras so (4,2), so (4,1) and so (3,2) approximately sp (4,R). The re- 
sults obtained for the algebra sp (4,R) have lead to an algebraic 
foundation for the constraints satisfied by the dynamical variables 
for the classical limit of the generalized Helium problem. 


42328 (IFVE-OTF—83-32) Construction of two-dimen- 
sional Riemannian manifolds embedded into enveloping Eu- 
clidean (pseudo-Euclidean) space. Saveliev, M.V. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1983. 5p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702169. 

In the framework of the algebraic approach a construction 
of exactly integrable two-dimensional Riemannian manifolds em- 
bedded into enveloping Euclidean (pseudo-Euclidean) space 
Rsub(N) of an arbitrary dimension is presented. The construction is 
based on a reformulation of the Gauss, Peterson-Codazzi and Ricci 
equations in the form of a Lax-type representation in two-dimen- 
sional space. Here the Lax pair operators take the values in algebra 
SO(N). 


42329 (IFVE-OTF—83-58) Lax-type representation for 
embeddings of Riemannian manifolds. Gabeskiria, M.A.; Sa- 
veliev, M.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh 
Ehnergij). 1983. 7p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84702724. 

In the framework of the algebraic approach a construction is 
suggested of exactly integrable systems describing the embeddings 
of two-dimensional Riemannian manifolds V2 into N-dimensional 
enveloping Riemannian space Vsub(N) and also the embeddings of 
the last one (of class P) into flat space Ssub(M), M > = N-+p. The 
construction is based on a reformulation of the Gauss, Peterson-Co- 
dazzi and Ricci equations for the triple V2 contains Vsub(N) con- 
tains Ssub(M) in the form of a Lax-type representation in two-di- 
mensional space. Here the Lax operators take the values in orthog- 
onal algebra of rank [M/2]. 
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42330 (ITEF—19(1983)) Divergent and gradient vector 
fields in the theory of automatic systems. Petukhov, V.R. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1983. 8p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOI. Order Number 
DE84702588. 


An approach to qualitative study of autonomous systems of 
differential equations is suggested, which consists in decomposition 
of vector field of rates for the divergent and gradient parts. Corre- 
lation of vector fields of rates and accelerations is analyzed. 


42331 (ITF—83-38-R) Green functions in the abridged 
description method (hydrodynamic asymptotics). Skrypnik, 
V.P.; Shchelokov, V.S. (AN Ukrainskoj SSR, Kiev. Inst. 
Teoreticheskoj Fiziki). 1983. 20p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702738. 


Using the Bogolyubov abridged description method Green's 
function asymptotic behaviour in the hydrodynamic approximation 
is studied for Bose-particles with a weak interaction. Low frequen- 
cy asymptotics of some normal and abnormal Green's functions are 
calculated in the approximation of ideal and viscous fluids. 


42332 (JINR—E-2-83-688) Phase space representations 
and path integrals. Polubarinov, I.V. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1983. 20p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702744. 


Within frameworks of phase space representations in quan- 
tum mechanics and quantum field theory the Wigner distribution 
functions are considered, which are solutions of corresponding gen- 
eralized Liouville equations. A derivation is given for representa- 
tion of these distribution functions (solving of the Liouville equa- 
tion) in the form of functional integrals (method is analogous to the 
Feynman path integral one for amplitudes). This way gives a full 
equality of coordinates and momenta. The expressions found are 
also reduced to amplitudes in the form of Feynman path integrals. 
A formal transition to the classical limit (h=0) is considered. Some 
relations of the theory of phase representations are reviewed. 


42333 (JINR—R-2-83-280) Integrable systems as nonlin- 
ear realizations of infinite dimensional symmetries. The Liou- 
ville equation. Ivanov, E.A.; Krivonos, S.O. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1983. 7p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84702600. 

Submitted to the journal Lett. Math. Phys. 

The Liouville equation is shown to have a natural interpreta- 
tion in terms of the nonlinear realization of infinite parameter con- 
formal group in 1+1-dimensions. The relevant zero-curvature rep- 
resentation and Baecklund transformations get a simple treatment in 
this approach. The proposed construction can hopefully be general- 
ized to order integrable systems. 


42334 (JINR—R-2-83-459) Nonholomorphicity of func- 
tions defining the differential equation of the iterative group 
of the Chew-Low equations. Rerikh, K.V. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Phys- 
ics). 1983. 10p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84702177. 


The known formulation of the Chew-Low equations as a 
system of nonlinear difference equations is used. The differential 
equation of the form dy/dx=Q(x, y)/P(x, y), obtained earlier by 
using the iteration group of these equations, in which Q(x, y) and 
P(x, y) are solutions of the system of linear functional equations de- 
rived by the author is investigated. By solving the functional equa- 
tions proved nonholomorphicity of Q(x, y) and P(x, y) in the vicini- 
ty of the point x=y=0, unlike the holomorphicity accepted earlier 
for these functions based on indirect arguments. Proceeding from 
this certain famous results, based on holomorphicity of these func- 
tions, are analysed critically. Groundlessness of the conclusions and 
of some results are demonstrated. 
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42335 (JINR—R-2-83-780) Proof for equivalence of two 
approaches to finding the multiplicity under momentum addi- 
tion. Mal’tsev, V.M. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1983. 3p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE84702749. 

A group theoretical method is proposed for finding the mul- 
tiplicity under momentum addition. The equivalence of two differ- 
ent approaches is proved, one of which (new) uses group proper 
properties of angular momentum, and the other (commonly used) is 
based on recurrent relations. The work is made by the method of 
integration on the symmetry group. The new approach has some 
advantages as compared with the combinatorial one, that is, it is ap- 
plicable for < min Ssub(e), is suitable for practical calculations and 
may easily be extended. 


42336 (JINR—R-5-82-544) Method of inversion of a spe- 
cial class of block matrices. Odintsov, V.G. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems). 1982. 6p. (In Russian). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84702708. 

Submitted to the journal USSR Comput. Math. Math. Phys. 

The method and effective algorithms of inversion of block 
quasidiagonal outline symmetric matrices are presented. The theo- 
rem about the existense of matrices opposite to the mentioned is 
proved and their concrete representation is described. The practical 
value of the work is the possibility of inversion by blocks of the 
described class of matrix of unlimited great dimension. 


42337 (LA-UR—84-2336) Algorithm for singular value 
decomposition. Ross, D.C. (Los Alamos National Lab., NM 
(USA)). 1984. Contract W-7405-ENG-36. 1lp. (CONF- 
840872—14). NTIS, PC A02/MF A0O1; 1; GPO Dep. Order 
Number DE84015519. 

From SPIE annual technical symposium; San Diego, CA, 
USA (19 Aug 1984). 

Portions are illegible in microfiche products. 

An iterative algorithm for the singular value decomposition 
(SVD) of a non-zero m x n matrix M is described and illustrated 
numerically. Derivations of the algorithm and sufficient conditions 
for convergence are outlined. 


42338 (SAND—84-0793) Trajectory estimation using 
combined time-of-arrival and velocity measurements. Aron- 
son, E.A. (Sandia National Labs., Albuquerque, NM 
(USA)). Jul 1984. Contract AC04-76DP00789. 48p. NTIS, 
PC A03/MF A01; GPO Dep. Order Number DE84015872. 

A method is given for estimating the trajectory of an object 
using combined time-of-arrival (TOA) and velocity (doppler) meas- 
urements. The resultant trajectory yields both position and velocity 
directly; that is, without differentiation. Smoothness of the trajecto- 
ry can be adjusted by choosing appropriate weights. An analysis is 
given of the statistical errors in the trajectory due to measurement 
errors. A FORTRAN77 code is also provided. 
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42339 (CLM-R—239) High density operation in DITE 
with neutral beam injection. Hugill, J.; Lomas, P.J.; Woot- 
ton, A.J. (UKAEA Culham Lab., Abingdon). Mar 1983. 
43p. HMSO, London, price $3.00. Order Number 
1184701963. 

The highest density discharges are produced by simultaneous 
neutral beam injection at Psub(inj) <= 1 MW and cold gas feed. 
Energy balances show electron and ion heat conduction are the 
most important losses from the discharge centre. Ion conduction is 
increasingly important as the density is raised. The measured 
changes in conduction coefficients on injection do not suggest any 
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marked deterioration of confinement. However, global measure- 
ments of 8 and tausub(E) over a wide range of discharge param- 
eters show the energy content increases only slowly with Psub(inj) 
and density and strongly with plasma current. These results can be 
interpreted as a soft limit on Bsub(p) at Bsub(p) approx.1 or an un- 
favourable scaling of confinement with temperature. Ideal high-n 
ballooning modes are theoretically stable at the B-values reached. 
The density clamp which occurs with injection in some cases, is 
overcome by increasing the gas feed rate. Measurements in the 
scrape-off plasma show that it is associated with an increase in 
energy and particle fluxes to the limiters, consistent with the de- 
crease in particle containment time. The density is limited by dis- 
ruption preceded by fast-growing m = 2 modes. Injection produces 
no substantial increase in the maximum density, n-bar sub(e)(max) 
attained for q > or approx. 4. 


42340 (CONF-840616—20) EBT electron energy confine- 
ment experiments. Wilgen, J.B.; Richards, R.K.; Hillis, D.L.; 
Swain, D.W.; White, T.L.; Peterson, B.G.; Baity, F.W.; 
Berry, L.A.; Casson, W.H.; Cobble, J.A. (Oak Ridge Na- 
tional Lab., TN (USA)). 1984. Contract AC05-840R21400. 
Sp. NTIS, PC A02/MF A01; 1; GPO Dep. Order Number 
DE84015402. 

From International conference on plasma physics; Lausanne, 
Switzerland (27 Jun 1984). 

Portions are illegible in microfiche products. 

Plasma parameters as measured in EBT-S device are pre- 
sented together with a description of ECH power modulation tech- 
niques applied to investigate the confinement properties of the EBT 
plasma. 


42341 (CONF-840725—5) Far-infrared interferometry/ 
polarimetry on the ISX-B tokamak. Hutchinson, D.P.; Ma, 
C.H.; Staats, P.A.; Vander Sluis, K.L. (Oak Ridge National 
Lab., TN (USA)). 1984. Contract AC05-840R21400. 3p. 
NTIS, PC A02/MF A01; GPO Dep. Order Number 
DE84015401. 

From 3. international conference on infrared physics; 
Zurich, Switzerland (23 Jul 1984). 

Theoretical analyses have shown that the current density 
distribution in a tokamak plasma can be obtained indirectly by the 
measurement of the poloidal magnetic field created by the current 
flowing in the plasma discharge. The distribution of this field may 
be determined by projecting linearly polarized far-infrared (FIR) 
laser beams through the plasma and measuring the Faraday rotation 
of the polarization. Since the rotation angle of the polarization 
vector is proportional to the line integral of electron density times 
the poloidal magnetic field along the path, the electron density pro- 
file must also be measured simultaneously in order to unfold the 
current distribution. The amount of Faraday rotation expected in a 
typical plasma experiment is calculated to be on the order of 5 to 
10 degrees. Therefore the authors have constructed a multichord 
modulated FIR polarimeter/interferometer that measures both the 
phase delay of four laser beams passing through a plasma discharge 
and the instantaneous polarization of these same beams. The phase 
shift of each of the beams is directly proportional to the line-aver- 
aged electron density and the polarization rotation is directly pro- 
portional to the line-averaged density times poloidal field. 


42342 (CONF-840776—1) Experimental results on toka- 
mak beta limits from ISX-B. Neilson, G.H. (Oak Ridge Na- 
tional Lab., TN (USA)). 1984. Contract AC05-840OR21400. 
4p. NTIS, PC A02/MF AO1; 1; GPO Dep. Order Number 
DE84015372. 

From INTOR TFTR/JET workshop on plasma transport in 
tokamaks; Princeton, NJ, USA (9 Jul 1984). 

Portions are illegible in microfiche products. 

It is observed that the expression A<8>q/sub psi// 
kappa= 18% defines one of the operational boundaries for ISX-B 
and other tokamaks. Although this expression closely coincides 
with the simplest expressions for ideal MHD instability thresholds, 
it is not obvious that it constitutes a real tokamak beta limit. Con- 
finement degradation is observed well within this operating bounda- 
ry, and there is neither experimental evidence nor a satisfactory 
theoretical model connecting this phenomenon with ideal MHD ac- 
tivity. 
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42343 (CONF-8404179—1) Quasi-linear dynamo from re- 
sistive pressure-driven instabilities. Werley, K.; Nebel, R.; 
Miley, G. (Los Alamos National Lab., NM (USA); Illinois 
Univ., Urbana (USA)). 1984. Contract AC02-76ET52040. 
23p. (COO—2218-303). NTIS, PC A02/MF A011; 1; GPO 
Dep. Order Number DE84013053. 

From Sherwood controlled fusion conference; Incline Vil- 
lage, NE, USA (11 Apr 1984). 

Portions are illegible in microfiche products. 

The Hewett/Freidberg linear resistive MHD stability code 
was used to calculate the radial eigenfunctions of resistive inter- 
change instabilities in the Reversed-Field Pinch (RFP). These data 
were used to calculate the quasi-linear dynamo emf. The resultant 
poloidal dynamo emf is found to be negative inside of reversal, zero 
at reversal and positive between reversal and the wall. This emf 
will oppose the resistive decay of toroidal magnetic flux inside of 
reversal. However, the lack of a dynamo emf at reversal prohibits 
the quasi-linear evolution of resistive pressure-driven modes from 
causing the increase in positive toroidal magnetic flux (i.e., the flux 
inside of reversal) that occurs on the ZT-40 device at Los Alamos. 


42344 (DOE/ET/53018—12) Study of plasma convection 
and wall interactions in magnetic confinement systems. 
Progress report, October 1, 1982-November 30, 1984. York, 
T.M. (Pennsylvania State Univ., University Park (USA)). 
Jun 1984. Contract AC02-76ET53018. 134p. NTIS, PC 
A07/MF AOI; 1; GPO Dep. Order Number DE84013959. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Studies of compact toroid formation and lifetime in high fill 
pressure discharges are reported. Extended lifetimes without rota- 
tion disruption and with low indicated resistivity have been identi- 
fied experimentally. Numerical codes have modeled static and 
translating CT plasmas. Nd:Glass lasers for Thomson scattering 
diagnostics have been studied in detail. Comparison of system per- 
formance achieved with ruby, Nd:Glass and Nd:Glass/KDP 
sources is reported. Performances of a single pulse 80 J system and 
a 10 ms mode-locked system have been defined by basic experimen- 
tal studies. 


42345 (DOE/ET/53020—T1) Magnetic fusion energy re- 
search. Final report . (Naval Research Lab., Washington, 
DC (USA)). 17 Mar 1982. Contract AI01-76ET53020. 23p. 
NTIS, PC A02/MF A0O1l; GPO Dep. Order Number 
DE84015857. 

This report summarizes final work by the Plasma Theory 
Branch for the Department of Energy Magnetic Fusion Office 
under contract EX-76-A-34-1006. This report is divided into four 
parts. First, there is a final disposition of numerical codes devel- 
oped under this contract. Second, there is a summary of work com- 
pleted since the last annual report. Third, there is a series of final 
recommendations to the Department of Energy Magnetic Fusion 
Office. These recommendations generally concern: (a) transport, (b) 
MHD stability, and (c) heating. 


42346 (ECN—146) FURNACE calculations for JET neu- 
tron diagnostics. Verschuur, K.A. (Stichting Energieonder- 
zoek Centrum Nederland, Petten). Dec 1983. 64p. NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE84702072. 

Neutron transport calculations have been performed for the 
JET-torus, using the two-dimensional toroidal geometry transport 
code system FURNACE, to predict the response of the time inte- 
grated neutron yield monitors on the variation of the plasma condi- 
tions. Calculations have been performed for the full aperture D- 
shaped and circular plasmas, for DD-operation and for DT-oper- 
ation. For the neutron source distribution a simple model was used 
based on plasma-plasma interaction. For the torus rotation symme- 
try around the main torus axis was assumed. Curves have been pro- 
duced that give the radial plasma shift as function of the ratio of 
the foil activations measured. It is shown that these curves are suffi- 
ciently accurate for application in the DT-phase. For application in 
the DD-phase, however, the flux of neutrons backscattered from 
the massive torus needs to be calculated more accurately. 
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42347 (EUR-CEA-FC—1178) Solutions to non-linear rate 
equations with diffusion. Wilhelmsson, H. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. de Recherches sur la Fusion Controlee). May 1983. 
46p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE84780430. 

Solutions to non-linear rate equations with diffusion are ob- 
tained in one, two and three dimensions. A new technique which 
determines a generating function for the solution in each case is de- 
veloped. The solutions, which correspond to physically realistic ini- 
tial conditions are exact in the plane case, as well as for radially 
symmetric cylindrical and spherical cases, whereas for elliptically 
deformed cases the solutions are valid asymptotically for long 
times. The relevance of the results for description of recombining, 
diffusive plasmas is discussed. 


42348 (EUR-CEA-FC—1179) Hot plasma formation. A 
study of plasma density evolution in space and time. Wil- 
helmsson, H. (CEA Centre d'Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France)). May 1983. 14p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84780431. 

The formation and subsequent evolution of a plasma in space 
and time is considered in a cylindrical case assuming the coeffi- 
cients of ionization, recombination and diffusion to change in time. 
The results indicate how the development of the radial distribution 
of the plasma density depends on the time variation of the coeffi- 
cients of the plasma reactions and diffusion. 


42349 (FRNC-TH—1407) Study of ion cyclotron fluctua- 
tions. Application to the measurement of the ion temperature. 
Lehner, T. (Paris-6 Univ., 75 (France)). Feb 1982. 22ip. (In 
French). NTIS (US Sales Only), PC A10/MF A0O1. Order 
Number DE84751367. 

A diagnostic technique for measuring the ion temperature of 
tokamak-type plasmas was developed. A theoretical study was 
made of the form factor associated with the ion cyclotron waves; 
the influence of Te/Ti on the frequency of the extrema of the dis- 
persion relations was demonstrated. The different effects able to 
modify the spectral density (in particular the drift velocity and the 
impurities) were investigated. The mechanisms of suprathermal ex- 
citation of cylotron waves in tokamaks were reviewed together 
with the various effects stabilizing the spectrum: collisions, shear of 
the magnetic field lines. The experimental realization of the diag- 
nostic technique is based on Thomson scattering by the electron 
density fluctuations. 


42350 (IA—1386, pp 70) Studies of thermal electron 

transport in laser fusion plasmas. Shvarts, D. (Israel Atomic 

Energy Commission, Tel Aviv); Delettrez, J.; McCrory, 

R.L. (Rochester Univ., NY (USA)). Jul 1983. NTIS (US 

Sales Only), PC A15/MF A0O1. Order Number T1I84780540. 
In Research laboratories annual report 1982. 


42351 (IA—1386, pp 70-71) Dependence of heat conduc- 

tion on distribution functions in laser produced plasma. 

Strauss, M.; Hazak, G.; Shvarts, D. Jul 1983. NTIS (US 

Sales Only), PC A15/MF A0O1. Order Number T1I84780540. 
In Research laboratories annual report 1982. 


42352 (IA—1386, pp 71) Effects of magnetic fields on 
the electron heat transport in laser produced plasma. Strauss, 
M.; Hazak, G.; Shvarts, D. (Israel Atomic Energy Commis- 
sion, Tel Aviv); Craxton, R.S. (Rochester Univ., NY 
(USA)). Jul 1983. NTIS (US Sales Only), PC A15/MF A0O1. 
Order Number T1I84780540. 

In Research laboratories annual report 1982. 


42353 (IA—1386, pp 75) Measurement of return currents 

and self-similar expansion of laser-produced plasma. Eliezer, 

S.; Ludmirsky, A.; Salzmann, D.; Loebenstein, M.; Jackel, 

S.; Gazit, Y.; Borowitz, A.; Arad, B. Jul 1983. NTIS (US 

Sales Only), PC A15/MF A01. Order Number T1I84780540. 
In Research laboratories annual report 1982. 
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42354 (I[AE—3527/14) Diagnostic neodymium laser with 
doubled radiation frequency. Tarabrin, Yu.A. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1982. 8p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84702618. 

A diagnostic neodymium laser with doubled radiation fre- 
quency is described. The laser generates radiation pulses at 0.53 pm 
wave-length and energy > 3 J. The pulse duration is 100 ns, radi- 
ation divergence < 2.5x10~‘ rad, the operation life of all the main 
laser elements is not less than 3000 pulses. The dependence of the 
parameters of the diagnostic laser intended for experiments on light 
scattering on plasma electrons on divergence of the laser radiation 
is shown. A criterion for comparing diagnostic lasers operating in 
different wave-length spans is discussed. 


42355 (IAE—3596/7) Ion losses in the Ogra-3B open 
trap. Zhil’tsov, V.A; Panov, D.A.; Skovoroda, A.A; 
Shcherbakov, A.G. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1982. 26p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE84702612. 

Results of experimental studies of cyclotron oscillations and 
related ion losses across a magnetic field in the presence of HF and 
LF-oscillations are presented and possible mechanisms of plasma 
ion losses are discussed. Experiments conducted with the open trap 
at a minimum magnetic field of Ogra-3B with low-density plasma 
(wsub(pi) <= qwsub(ci)) show that anomalous losses are explained 
by ion diffusion across the magnetic field during mutual effect of 
high-frequency (HF) cyclotron and low-frequency (LF) drift oscil- 
lations excited in the process of ion cyclotron instability evolution. 
Characteristics of HF-oscillations, the value of diffusion coefficient 
over transverse ion energies under the effect of HF oscillations are 
measured, and comparison of the diffusion coefficient observed 


with results of the quasilinear theory is made. Anomalous plasma 
ion losses and dependence of the losses on plasma parameters are 
investigated. Expressions for coefficients of spatial diffusion of ions 
across the magnetic field under the effect of HF and LF oscilla- 
tions are obtained. 


42356 (IAE—3603/8) Physical-engineering aspects of a 
thermonuclear reactor. Pistunovich, V.I. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1982. 22p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702202. 

Data on energy balance of plasma in a tokamak and those on 
charged particles motion in a tokamak magnetic field are presented. 
Data on fusion reactions are given. The study of the influence of 
deuterium quantity in plasma on the thermonuclear reactor quality 
factor equal to the ratio of thermonuclear reactions power released 
in plasma to heating capacity assimilated in plasma has shown that 
optimum modes are attained at 30-50% deuterons content in the 
deuterium-tritium plasma. The study of probability of particles cap- 
ture in banana regions has shown that diffusion of captured parti- 
cles because of collisions is one of essential processes in a tokamak. 


42357 (IAE—3630/7) ECR heating of a plasma in the 
TM-4 tokamak. Study on the transport coefficients. Bondar- 
enko, I.S.; Bugarya, V.I.; Gorshkov, A.V. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1982. 22p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702775. 

To study the dependence of transfer processes in a plasma 
on parameters of the electron component in the experiments with 
the TM-4 tokamak the electron-cyclotron resonance (ECR) has 
been used. The dependence of the effects, caused by heating, on the 
mean electron concentration nsub(e) and magnetic field, has been 
studied. A strong (down to 40%) decrease in the plasma density is 
characteristic of the experiments. An analysis of the particle bal- 
ance points to the fact that a decrease in nsub(e) is connected with 
deterioration of particle confinement. Plasma potential measure- 
ment, made with the use of a Cs* ion beam, shows that particle 
escape is determined by the electron component diffusion. 
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(I[AE—3662/7) Study on transfer and breakaway 
cachaues te Ge E4 saan te emade ata 
Bagdasarov, A.A.; Gvozdkov, Yu.V.; Denisov, 
V.F. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1982. 
16p. (In Russian). NTIS (US Sales Only), PC A02/MF A01. 
Order Number DE84702776. 

Experimental results on the effect of the magnetic fields, ex- 
cited by quadrupole coiling on plasma filament in the T-7 tokamak 
are presented. Application of the quadrupole magnetic field result- 
ed in the formation of a step on the profile of electron temperature 
radial distribution, which can naturally be connected with the mag- 
netic isle appearance in the region of the rational magnetic surface. 
Change in the electron temperature gradient (grad Tsub(e)) beyond 
the isle permitted to obtain the dependence of the electron thermal 
conductivity coefficient on the gradient. It turned out that the 
radial energy flux increases nonlinearly with the grad Tsub(e). Fur- 
ther increase in the quadrupole field resulted in the development of 
breakaways. The results obtained agree with the existing concepts 
on tearing instability of plasma, in particular with the model of 
small-scale tearing modes which permits to calculate the resonance 
magnetic surface position close to the one observed in the experi- 
ment and also accounts for nonlinear mechanisms of the electron 


thermal conductivity and peculiarities of the breakaways develop- 
ment. 


42359 ([AE—3688/6) Computer code for Z-pinch simula- 
tion in the three-fluid approximation. Bazdenkov, S.V.; 
Vikhrev, V.V.; Sergeev, E.B. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1982. 29p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE84702204. 

A program designed for numerical simulation of a cylindri- 
cal Z-pinch is described in a three-fluid-approximation. The pro- 
gram is designed to analyze and interpret phenomena taking place 
in a Z-pinch at a stage of plasma shell constriction. A correspond- 
ing numerical model describes radial temporal distribution of elec- 
tromagnetic fields, density, velocity and temperature of plasma 
three components: deuterium atoms, deuterium ions and electrons. 


42360 (LAE—3689/14) One-channel SXF interferometer 
for measuring plasma density in the tokamak-7 device. Deni- 
sov, V.F.; Khilil’, V.V. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1982. 44p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE84702613. 

Data on a SHF-interferometer design of the T-7 tokamak 
device are given. The interferometer employs a backward-wave 
tube (BWT) with a 2.3 mm. wave length. The SHF-interometer 
consists of four parts: magnetic screen, BWT power unit, wave- 
light guide channel and electron amplification-, processing-, calibra- 
tion- and control units. Units required for obtaining auxiliary inter- 
ference regime and main homodyne conversion regime are de- 
scribed. A technique for processing intermediate frequency 2 MHz 
oscillations by means of a phase-voltage converter with recon- 
structed limits of unambiguous count: 32 7, 64 7, 128 7 is outlined. 
The converter resolution time is approximately 12 ps. The phase 
converter calibrator incorporated in the system for improving the 
measurement accuracy of the phase superposition is described. Re- 
sults of plasma concentration measurements under different modes 
of the device performance are presented. 


42361 (LAE—3690/6) Simulation of particle balance in a 
tokamak. Dnestrovskij, Yu.N.; Neudachin, S.V.; Pereversev, 
G.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1982. 
32p. (in Russian). NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE84702777. 

Simulation of particle balance in a tokamak has been carried 
out. Comparison of the calculation results with numerous experi- 
ments has shown that the diffusion coefficient is two to three times 
as low as the electron thermal conductivity coefficient. At that, the 
pinching rate is of neoclassical dependence on the electric- and 
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magnetic fields Vsub(p) approximately Esub(z)/Hsub(theta), how- 
ever, the pinching rate in the order of magnitude is close to the 
neoclassical one only in the centre of a rather rarefied plasma 
nsub(b) < 3x10** (T-10, TM-4, Tuman-3). In a more dense plasma 
(FT, Alkator-A) the pinchin rate is considerably higher than the 
neoclassical one. An empirical formula for the value Vsub(p) per- 
mitting to describe the experiments in a wide range of plasma densi- 
ty variation is suggested. 


42362 (1AE—3696/7) Study on the plasma diffusion in 
the T-10 tokamak using pulse single-action leak-in of deuteri- 
um and periodic modulation of deuterium flux into a plasma. 
Vasin, N.L.; Vershkov, V.A.; Zhuravlev, V.A.; Neudachin, 
S.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1982. 
24p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84702614. 

The work deals with the development of plasma diffusion in- 
vestigation methods in large thermonuclear devices of tokamak 
type. Using the T-10 device, experiments are carried out both em- 
ploying he previously applied method of pulse single-action leak-in 
and the method of periodic modulation of deuterium inflow into 
plasma suggested in the present work. In the first case the diffusion 
is determined from the time-dependent evolution of plasma electron 
concentration profile after pulse leak-in; in the second one, radial 
distribution of the electron concentration periodic variations ob- 
tianed by means of a pulse valve multiply actuating per one dis- 
charge. It is shown that in the method of periodic leak-in it is possi- 
ble to decrease the electron concentration perturbation to 1-3%, 
having reached at the same time the accuracy of density variation 
detection up to 5%. The experiments at two frequencies of deuer- 
ium inflow modulation (17 and 50 Hz) permitted to evaluate direct- 
ly the radial distribution of the inflow from deuterium neutral ioni- 
zation. It is shown that the method of periodic modulation can be 
used to determine the plasma diffusion coefficient in discharges 


with a pure plasma in large devices, such as the T-10, T-15 toka- 
maks. 


42363 (IAE—3702/7) Experiments on the current genera- 
tion by low-hybrid waves in the T-7 tokamak. Alikaev, V.V.; 
Vdovin, V.L.; Ivanov, D.P. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1982. 1lp. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702205. 


Results of first experiments on current generation in a T-7 
tokamak are presented. The experiments have been conducted at 
the toroidal magnetic field value of 19 kGs. RF-energy is radiated 
into the tokamak chamber through a system of three phased wave- 
guides. The measurements have shown that RF generator switching 
on exerts an effect on the main discharge characteristics in the to- 
kamak. This effect depends on discharge regime, wave phasing in 
the waveguides and generator power. Waves excited in the toka- 
mak plasma are close in structure to a wave running in the direc- 
tion of the current electron motion. Switching the RF-generator on 
leads to a decrease in voltage and to a discharge current growth 
which is the main external current generalization manifestation. It is 
shown that in discharge regimes with an underdense plasma fan-like 
instability has been developed. 


42364 (IAE—3705/6) Theory of resistive ballooning 
modes in tokamak devices. Mikhajlovskij, A.B.; Yurchenko, 
Eh.I. (Gosudarstvennyj Komitet po Ispol’'zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1982. 
13p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84702206. 

A linear theory of resistive ballooning modes in tokamaks 
under high plasma pressure is developed. It is shown that alongside 
with the known non-threshold electrostatic mode, strongly local- 
ized over the filament radius, two more modes exist. They are less 
localized and can be more dangerous in a real experiment. Stability 
criteria of the modes are found and their increments are calculated. 
It is shown that fast resistive threshold ballooning mode can devel- 
op in the second stability zone of perfect balloning modes. 
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42365 (IAE—3706/6) Magnetoacoustic instability on 
flight alpha particles. Kaladze, T.D.; Mikhajlovskij, A.B. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1982. 8p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE84702615. 

Resonance interaction of fast magnetoacoustic waves with 
flight thermonuclear a particles in a tokamak-reactor is theoretical- 
ly investigated. It is shown that this interaction leads to instability 
with increment which is greater than the increments of previously 
studied instabilities. Attention is given to finite as compared with 
homogeneous magnetic field cyclotron damping of waves propagat- 
ing perpendicularly to magnetic field in the homogeneous magnetic 
field of a tokamak. Fast magnetoacoustic wave excitation thresh- 
olds are calculated. 


42366 (IAE—3708/6) Using the Landau kinetic equation 
for description of plasma heating in fast atom injection in the 
T-11 tokamak. Polevoj, A.R. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1983. 18p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702616. 

A model to describe the processes taking place in a tokamak 
plasma during fast atom injection is developed. On the basis of the 
model a numerical code is created. To describe moderation of fast 
ions, the Landau equation two-dimensional in the velocity space is 
used, which permits to describe the plasma heating dynamics in a 
more detailed way, to determine pressure anisotropy and to single 
out the beam portion of the energy spectrum of recharge atoms. 
Experiments for the T-11 device with the beam injection heating 
have been simulated. Design parameters agree satisfactorily with 
the experimental ones. 


42367 (IAE—3710/7) Radial distribution of current den- 
sity in a tokamak. Ivanov, N.V.; Pimenov, A.B.; Khvos- 
tenko, P.P. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehner- 
gii). 1983. 8p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84702207. 

Dependences of geometric position of specificities on a 
radial distribution profile of bremsstrahlung continuum intensity in 
the visible spectrum region Isub(lambda(r)) on discharge parameters 
in the T-7 tokamak have been investigated experimentally. It turned 
out that the dependences obtained are described satisfactorily by re- 
sults of calculations performed upon the following assumptions: 
specificities on Isub(lambda(r)) profiles are related to a rational 
magnetic surface q=2; radial distribution of the plasma current 
density is determined on the base of a model of small-scale tearing- 
modes. The agreement was revealed as well upon comparing the 
calculation results with the data obtained in other tokamaks. 


42368 (IAE—3731/7) Anomalous fast magnetization of 
plasma flow of an electrodynamic accelerator. Lyashenko, 
V.N.; Ravichev, S.A.; Skvortsov, Yu.V.; Strunnikov, V.M.; 
Tserevitinov, S.S. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1983. 18p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702212. 

An experiment on injecting a plasma flow, generated by the 
MK-200M co-axial injector, into the longitudinal magnetic field of 
up to 7.5 kG strength and transporting the plasma flow to a dis- 
tance of up to 3 m is described. The injector plasma flow has been 
lead in a plasma channel a pipe 30 cm in diameter and about 3.5 
long made of 2 mm thick stainless steel. In the investigated operat- 
ing regime of the injector an anomalously fast plasma magnetization 
at the magnetic field inlet is observed owing to the development of 
ion-acoustic instability. This effect might be of interest when ap- 
plied to fast magnetization and heating of plasma flows. 
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42369 (IAE—3733/6) ICR heating in the T-10 tokamak 
under conditions of slow dissipation. Alikaev, V.V.; Vdovin, 
V.L.; Lysenko, S.E.; Chesnokov, A.V.; Shapotkovskij, N.V. 
(Gosudarstvennyj Komitet po Ispol’ zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1983. 31p. 
(In Russian). NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE84702617. 

Prospects of plasma heating in the T-10 tokamak at the 
second harmonic of the ion cyclotron frequency are analyzed. Set 
of modes of a plasma resonator of such a device leads to overlap- 
ping most of natural modes. Firstly, it simplifies to a great extent 
matching an antenna with a generator under conditions of variable 
electron density; secondly, it localizes the electromagnetic field 
under the antenna area. This heating condition at a weak dissipation 
is an alternative to the method of ion-ion hybrid resonance. 


42370 (I[AE—3742/7) Two-wave laser interferometer for 
measuring plasma density at the tokamak devices. Bazden- 
kov, S.V.; Zhukovskij, V.G. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1983. 43p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE84702213. 

The design of a two-wave laser interferometer for measuring 
the plasma density in tokamak devices is considered and substantiat- 
ed. Specifications of the interferometer performance are formulated. 
Schemes of different laser interferometers operating in plasma de- 
vices are discussed. A scheme is suggested of a two-wave laser in- 
terferometer employing CO2- and He-Ne-lasers with transfer of the 
measured phase to radiofrequency by means of electrooptical mod- 
ulators. Errors introduced by this process into the measured phase 
are calculated. An idea of measuring poloidal magnetic fields in the 
tokamak plasma using an interferometric method is suggested and 
theoretically substantiated. Requirements to be met by the interfer- 
ometer intended for determination of poloidal magnetic fields are 
considered. A technique for securing the interferometer on the 
mount suspended on shock absorbers is suggested to eliminate vi- 
brations, and theoretical calculation is made of the oscillation spec- 
trum and the coefficient attenuation of initial perturbations by the 
suggested design. 


42371 (I[AE—3743/6) Nonlinear HHD-equations and dis- 
sipative ballooning modes. Kadomtsev, B.B.; Pogutse, O.P.; 
Yurchenko, EhJI. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1983. 20p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702214. 

A non-linear stage of dissipative ballooning instability and its 
effect on processes of transport in TOKAMAKs are studied. Inves- 
tigation is conducted on the base of a simplified non-linear system 
of MHD-equations which permits to describe both spiral and bal- 
looning instabilities of non-ideal plasma. The equations are derived 
by expansion of the initial MHD equation system in inverse power 
series of a strong longitudinal field with account of dissipation and 
ballooning effects. The system of equations permits to account, 
alongside with Alfven oscillations, for ion-sonic oscillations essen- 
tial for dissipative ballooning modes. The simplified system is obvi- 
ous and simple, which permits to clarify the role of non-linear ef- 
fects in a strongly turbulent mode and to assess the magnitude of 
transport coefficients related to the dissipative ballooning instabil- 
ity. 


42372 (IAE—3751/6) Equations of plasma transport in a 
curvilinear magnetic field. Mikhajlovskij, A.B.; Tsypin, V.S. 
(Gosudarstvennyj Komitet po Ispol’'zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1983. 27p. 
(In Russian). NTIS (US Sales Only), PC A03/MF AOl. 
Order Number DE84702781. 

A study is made on the problem of equations of collisional 
plasma transport in a curvilinear magnetic field. Two basic ap- 
proaches to this problem are presented: the approach based on 
using Boltzmann equation and the drift kinetic equation approach. 
Multimomentum system of transport equations, more generic than 
the systems of Braginskij and Grad transport equations, was ob- 


tained in the framework of the former approach. Tensor equations ~ 
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of this system are presented in a random curvilinear coordinate 
system, which enables to use these equations for problems related 
to plasma confined in toroidal magnetic configurations. Simplifica- 
tion of multimomentum system of transport equations in the case of 
a strong magnetic field was conducted. Drift transport equations 
obtained earlier by the authors were generalized in the framework 
of the drift kinetic equation approach. 


42373 (iFTAR-LOP—31-1982) Numerical computation of 
MHD Atanasiu, C.V. (Institutul Central de 
Fizica, Bucharest (Romania)). Oct 1982. 23p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702774. 

A numerical code for a two-dimensional MHD equilibrium 
computation has been carried out. The code solves the Grad-Sha- 
franov equation in its integral form, for both formulations: the free- 
boundary problem and the fixed boundary one. Examples of the ap- 
plication of the code to tokamak design are given. 


42374 (IFTAR-LOP—33-1982) Corona equilibrium used 
to estimate X-ray emission from high-Z laser produced plas- 
mas. Cojocaru, E. (Institutul Central de Fizica, Bucharest 
(Romania)). Dec 1982. 14p. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84702784. 

A steady-state corona ionization model was applied to the 
TEA-CO; laser produced plasmas on Al, Zn and Pb targets. The 
relative intensity of total X-ray plasma emission was calculated. 
The results were compared to the X-ray emission measurement re- 
sults obtained using the filter method and a rather good agreement 
was obtained. 


42375 (IFTAR-LOP—34-1982) Method for establishing 
the parameters of equal-reflection plasma. Marinescu, N.; 
Nistor, R. (Institutul Central de Fizica, Bucharest (Roma- 
nia)). Dec 1982. 9p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84702790. 

In this paper is presented a method to find the conditions of 
existence for anisotropic different plasmas which present the same 
reflection coefficient. The analytical dependence of the complex re- 
flection coefficient on the plasma parameters was examined. Then 
the numerical calculations were made with the use of a computer. 
The results of these calculations have been plotted on a special dia- 
gram thus allowing the direct determination of the plasma param- 
eters wsub(p)/@, wsub(b)/w, v/w with the reflection coefficient 
being known from measurements and on of the above mentioned 
parameters, or to establish what are the distinct sets of values for 
the plasma parameters wsub(p), wsub(b), v for which the same re- 
flection coefficient is obtained. The method also could be applied in 
two both cases of plasma explored by means of TEM mode and by 
guided waves respectively. 


Senne Self-generation mecha- 
nisms of intense magnetic fields in laser produced plasmas on 
solid targets. Cojocaru, E. (Institutul Central de Fizica, Bu- 
charest (Romania)). Dec 1982. 27p. NTIS (US Sales Only), 
PC A03/MF A0O1. Order Number DE84702785. 

Mechanisms of magnetic field self-generation in laser pro- 

duced plasma are presented. Magnetic field generation due to the 

sources (Vnsub(e) x VTsub(e)), resonance absorp- 

tion, ponderomotive forces, some kind of instabilities (modulational, 

Weibel, Rayleigh-Taylor instabilities) is considered. Estimates or 

scaling laws for parameters typical for current experiments are 
given. 


42377 (FTAR-LOP—36-1983) Self-generated magnetic 
field measurements in TEA-CO, laser produced plasmas on 
different targets. Cojocaru, E.; Draganescu, V.; Ganciu- 
Petcu, M.; Popescu, I.M. titutul Central de Fizica, Bu- 
charest (Romania)). Feb 1983. 12p. NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE84702786. 

Results of self-generated magnetic field measurements using 
differential inductive probes in TEA-CO: laser produced plasmas 
on different metallic targets are presented. Dependences of the 
magnetic field strengths on the incident laser energy, the target ma- 
terial, the target-focus distance and the coordinates of probe posi- 
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tion are investigated. The results are correlated to those of some 
other complementary X-ray emission and ion collection measure- 
ments performed in the same reproducible experimental conditions. 


42378 (INIS-mf—9032, pp vp) Quasi-steady state parti- 
cle fluxes in plasma generated by nonlinear action of electro- 
magnetic waves. Klima, R. (Ceskoslovenska Akademie Ved, 
Prague. Ustav Fyziky Plazmatu). 1981. (In Czech). NTIS 
(US Sales Only), PC A06/MF AOl. Order Number 
DE84780517. (CONF-8108164—Pt.2). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 

Physical principles of the generation of directed fluxes of 
charged particles by high-frequency fields in a plasma are ex- 
plained. The most important example of this phenomenon, the gen- 
eration of toroidal currents in high-frequency heating of a tokamak 
plasma, is discussed in detail. Magnetohydrodynamic analysis of the 
momentum transfer from high-frequency fields to the plasma yields 
an approximative formula for the toroidal current, which has been 
already successfully used for interpretation of experimental results 
in several devices. A more precise picture of particle dragging can 
be obtained within a kinetic theory only, starting from the quasilin- 
ear approximation. Thus, the important role of Coulomb collisions 
of resonant and non-resonant particles and the possibility of toroidal 
current generation by overthermal particles have been discovered. 
The conditions are presented for steady-state tokamak regimes and 
main problems are solved both theoretically and experimentally. 


42379 (INIS-mf—9032, pp vp) Study of afterglow plasma 
in stationary and flowing medium. Sicha, M.; Tichy, M.; 
Glosik, J. (Karlova Univ., Prague (Czechoslovakia). Fakulta 
Matematicko-Fyzikalni). 1981. (In Czech). NTIS (US Sales 
Only), PC A06/MF AOl. Order Number DE84780517. 
(CONF-8108164—Pt.2). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 

The current methods of the experimental study of afterglow 
plasmas in both stationary and flowing media are briefly reviewed. 
In a stationary medium, pulsed discharges and stroboscopic diag- 
nostic methods are widely used, the time dependence of electron 
density being measured usually by microwave or probe methods. 
The decaying electron density is determined by a great number of 
elementary loss processes, the interpretation of experimental results 
being thus rather complicated. Despite this fact, the coefficients of 
ambipolar diffusion and recombination for many gases in different 
conditions are thus measured. In a flowing medium the time param- 
eter is transformed to a spatial one. High gas velocities and small 
fluctuations of the laminar flow are required. The possibilities of 
measurements can easily be extended by introducing auxiliary dis- 
charge or gas sources along the drift tube. Then a much broader 
class of elementary processes can be studied, namely those of meta- 
stable states, negative ions etc. By placing a mass analyzer at the 
end of the drift tube, ion-molecule reactions can be studied similar- 
ly to the selected ion flow tube method. 


42380 (IPPJ—570) LOMEGA: a low frequency, field im- 
plicit method for plasma simulation. Barnes, D.C.; Kami- 
mura, T. (Nagoya Univ. (Japan). Inst. of Plasma Physics). 
Apr 1982. 36p. NTIS (US Sales Only), PC A03/MF AOl1. 
Order Number DE84701974. 

Field implicit methods for low frequency plasma simulation 
by the LOMEGA (Low OMEGA) codes are described. These im- 
plicit field methods may be combined with particle pushing algo- 
rithms using either Lorentz force or guiding center force models to 
study two-dimensional, magnetized, electrostatic plasmas. Numeri- 
cal results for wsub(e)deltat> > 1 are described. 


42381 (IPPJ—574) Simple method of sheet plasma pro- 
duction for high current negative ion, I. Uramoto, Joshin. 
agg a a (Japan). Inst. of Plasma Physics). Apr 1982. 
30p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE84701966. 

By arranging two rectangular permanent magnets on both 
sides of a cylindrical plasma along magnetic field, we simply pro- 
duced two types of sheet plasma with thickness of about ion cyclo- 
tron diameter. The one is called “Noshi-mochi” (flattened rice 
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cake) plasma, whose width is determined by the vacuum chamber 
diameter. The other is called Kishimen” (flattened noodle) plasma, 
whose width is determined by the aperture diameter of discharge 
anode. 


42382 (IPPJ—594) Plasma equilibrium and field diffu- 
sion during current rise phase of STP-2 screw pinch tokamak. 
Nagata, Akiyoshi. (Nagoya Univ. (Japan). Inst. of Plasma 
Physics). Jun 1982. 34p. NTIS (US Sales Only), PC A03/ 
MF AOl1. Order Number DE84701975. 

Plasma equilibrium and field diffusion during the current rise 
phase of the discharge have been investigated in STP-2 screw pinch 
tokamak. The plasma with maximum poloidal beta value Bsub(p) of 
3.0 has been obtained by compression and joule heating. However 
the maximum fsub(p) value without strong wall contacts was about 
1.3. We observed that force-free current is formed in the periphery 
of the plasma and the penetration rate of the poloidal magnetic 
field is much faster than the penetration rate calculated from the 
classical resistivity. To understand the high-beta plasma equilibrium 
and the mechanism of fast penetration rate observed in STP-2 plas- 
mas we have performed a numerical simulation using a 2-D MHD 
pinch code “TOPICS”. It is demonstrated that the fast penetration 
rate can be explained by introducing the influx of neutral particles 
and the ion acoustic type anomalous resistivity. 


42383 (iPPJ—596) Measurement of electron cyclotron 
emission from JIPP T-II plasma. Kawahata, K.; Sato, M.; 
Tetsuka, T.; Noda, N.; Sakai, K. (Nagoya Univ. (Japan). 
Inst. of Plasma Physics). Jun 1982. 3lp. NTIS (US Sales 
Only), PC A03/MF AO1. Order Number DE84701972. 

A rapid scanning Fourier transform spectrometer has been 
developed to measure the electron cyclotron emission from JIPP T- 
II plasma. The electron temperature profiles and their time evolu- 
tion have been obtained from the measurements of the second har- 
monic electron cyclotron radiation emitted perpendicular to the 
magnetic field. Based on the absolute calibration of the spectrome- 
ter absolute values of electron temperature are obtained independ- 
ently of Thomson scattering, and its values are within the differ- 
ence of 30% from those of Thomson scattering. 


42384 (IPPJ—598) Propagation characteristics in a mag- 
netized plasma-waveguide near the ion cyclotron frequency. 
Ohnuma, T.; Watanabe, T. (Nagoya Univ. (Japan). Inst. of 
Plasma Physics). Jun 1982. 12p. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84701979. 

Propagation characteristics of electrostatic waves near an ion 
cyclotron frequency are investigated in a magnetized plasma-wave- 
guide. Especially, the dispersion curves and the damping factor 
near the fundamental and the second harmonic ion cyclotron fre- 
quency are studied for fixed perpendicular wave numbers. 


42385 (IPPJ—600) Scaling law of neutron yield for DT 
discharge in plasma focus. Kobata, T.; Ueno, I.; Tanimoto, 
M.; Ikuta, K. (Nagoya Univ. (Japan). Inst. of Plasma Phys- 
ics). Jul 1982. 10p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84701968. 

A scaling law of neutron yield for D-T gas discharge in 
plasma focus device is obtained after Imshennik, Filippov and Filip- 
pova. The resulting scaling law promises the D-T fusion reactor by 
the use of plasma focus, provided that the device is operated under 
a high voltage condition. 


42386 (PPJ—601) Formation of Z-discharged plasma 
channel in LIB-;fusion device. Kawata, S.; Niu, K.; Mura- 
kami, H. (Nagoya Univ. (Japan). Inst. of Plasma Physics). 
Jul 1982. 16p. NTIS (US Sales Only), PC A02/MF AOI. 
Order Number DE84701981. 

The process of the formation of the plasma channel by z-dis- 
charge to transport the intense ion beam is made clear by computer 
simulation. A z-discharged current achieves 50 kA, which is strong 
enough to confine the beam in the channel. Two kinds of radial 
motion are induced in the channel; one is the inward pinch motion 
by the self-magnetic field and the other is the outward expanding 
motion accompanied by the shock wave. 
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42387 (IPPJ—608) Analysis of stabilization effect of 
quadrupole field on theta pinch plasmas. Ishimura, Tsutomu. 
—— Univ. (Japan). Inst. of Plasma Physics). Aug 1982. 

6p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84701978. 

A stability analysis based on MHD approximation was done 
on the effect of a quadrupole field to suppress the n = 2 rotational 
instability occurring in theta pinch plasma. The purpose of the 
present analysis was to obtain some simple criterion for the stabili- 
zation effect that explains the latest experimental results. A cylindri- 
cal coordinate system was used, and a coordinate system rotating 
with a plasma column was used. The n = 2 perturbation was con- 
sidered. From ideal MHD equations, the equations concerning the 
displacement of plasma fluid were obtained. The magnetic field out- 
side a deformed plasma column was calculated, assuming the small 
displacement of the plasma fluid. The dispersion relation and the 
stability condition were deduced. The analysis was applied to the 
experimental results obtained by T. Minato et al. Using the experi- 
mental data on the angular velocity of a rotation radius and the 
mass density of the plasma column, the strength of the quadrupole 
field at the radius without plasma production was obtained as 0.05 
T as the theoretical threshold value. This value agreed well with 
the experimental value (0.06 T). 


42388 (IPPJ—614) Monte-Carlo simulation for neutral 
beam probing of plasma current profile. Masamune, Sadao; 
Okada, Hiroyuki; Yamagiwa, Mitsuru; Okamoto, Masao; Ni- 
shihara, Hiroshi. (Nagoya Univ. (Japan). Inst. of Plasma 
Physics). Oct 1982. 16p. NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE84701973. 

The profile of birth points of the secondary ions in the 
NOVA II plasma was calculated when probed by neutral beam. 
The orbits of secondary ions were calculated and the resultant 
traces, curves formed by tracks of the ions impinging the detector 
plate, were obtained for the purpose of the neutral beam probing of 
plasma current profile. A slight reduction of the sensitivity of the 
trace to the plasma current profile due to the toroidal field ripple, 
as well as the spread of the trace due to the finite divergence of the 
probing beam will bring about no substantial difficulty in identify- 
ing the plasma current profile. 


42389 (IPPJ—615) Sheath potential generated by a rela- 
tivistic electron beam. Ikuta, Kazunari; Ueno, Isao. (Nagoya 
Univ. (Japan). Inst. of Plasma Physics). Oct 1982. 15p. 
NTIS (US Sales Only), PC A02/MF AOl1. Order Number 
DE84701969. 

It is pointed out that a new sheath structure is formed in a 
plasma where the relativistic electron beam is injected. An applica- 
tion of this new sheath to the pinched-plasma ion beam source is 
described in order to avoid the electron bombardment on the elec- 
trode. 


42390 (IPPJ-DT—99) Data processing system by using 
the curve reader. Yamaguchi, S.; Nagata, A.; Wu, Ch; 
Hirano, K. (Nagoya Univ. (Japan). Inst. of Plasma Physics). 
Sep 1982. 36p. (In Japanese). NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE84701970. 

Data processing system by using a curve-reader has been de- 
veloped. This off-line system is useful to process the oscillograph 
data that include many shots of data in one photograph. At first, 
data and comment are inputed into the cassette tape by the curve- 
readersystem, and they are transferred to the magnetic tape by 
using the U-400 computer system. Finally their analysis is per- 
formed by the main computer in IPP. The programs including 
SALS (Statistical Analysis with Least Square fitting) have been 
also developed for the magnetic probe, the external poloidal mag- 
netic field probe, and the abel inversion of the spectroscopic data. 
It is easy to expand the programs for other purposes; analysis of 
line width structure, charge exchange neutral measurement, and so 
on. 


42391 (IPPJ-T—34) Repetitive display system of line 
profiles for Doppler broadening measurement. Mohri, A.; 
Narihara, K.; Haba, K. (Nagoya Univ. (Japan). Inst. of 
Plasma Physics). Oct 1982. 13p. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84701971. 


70 FUSION ENERGY 
7001 Plasma Research 


Line profiles of impurities in visible and ultraviolet regions 
are repetitively displayed on a CRT with an interval of 250 mu s or 
500 mu s, using a system composed of a Czerny-Turner monochro- 
mator with 1 m F.L., a self-resonant optical scanner, a photomulti- 
plier shielded against hard X-rays and electronic circuits. The pro- 
file resolution is 0.035 nm FWHM. This system can be used in the 
environment of strong hard X-rays. 


42392 (JINR—R-13-83-502) Energy distribution of laser 
plasma neutral atoms. Bykovskij, Yu.A; Sil’nov, S.M.; Sotni- 
chenko, E.A.; Mironov, V.E.; Sarantsev, V.P.; Shestakov, 
B.A. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Dept. of New Acceleration Methods). 1983. 7p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84702217. 

The experimental installation, techniques and investigation 
results on neutral component of laser plasma using electron impact 
ionization are described. For ionization the separate laser source 
electrons and electrons of plasma under investigation have been 
used. Distributions of Pb atoms have been obtained in the energy 
range from 10 to 200 eV for laser radiation fluxes of ranging from 
2x10’ to 8x10° W/cm? It has been experimentally established that 
for low values of q energy distributions of atoms have thermal 
character and with increasing q recombinative atoms appear in the 
spectrum. 


42393 (NRL-MR—5322) Measurement of areal mass var- 
iation in Rayleigh-Taylor unstable targets. Grun, J.; Emery, 
M.H.; Herbst, M.J.; Kacenjar, S.; Opal, C.,; McLean, E.A.; 
Obenschain, SPs Ripin, B.H. (Naval Research Lab., Wash- 
ington, DC (USA)). 14 Jun 1984. 30p. NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE84015858. 

Portions are illegible in microfiche products. 

We present the first measurements of Rayleigh-Taylor 
caused mass redistribution resolved in two spatial dimensions. 
Bubble and spike formation and two-dimensional effects have been 
observed. Results are consistent with theory which claims that the 
Rayleigh-Taylor growth rate is about 1/2 of classical. 


—-— (Rijnhuizen—83-145) Lecture notes on ideal mag- 
netohydrodynamics. Goedbloed, J.P. (Stichting voor Funda- 
menteel Onderzoek der Materie, Jutphaas (Netherlands). 
Inst. voor Plasma-Fysica). Mar 1983. 289p. NTIS (US Sales 
Only), PC A13/MF AO1. Order Number DE84701962. 

Corrected version of the notes of March 1979, originally 
printed as internal report at Instituto de Fisica, Universidade Esta- 
dual de Campinas, Brazil. 

Notes, prepared for a course of lectures held at the Instituto 
de Fisica, Universidade Estadual de Campinas, Brazil (June-August 
1978). An extensive theoretical treatment of the behaviour of hot 
plasmas caught in equations and mathematical models is presented 
in 12 chapters. 


42395 (Rijnhuizen—83-146) Energy spectrum of the neu- 
tral particle flux emitted from TORTUR II discharges. En- 
gelmann, F.; Tessarotto, M. (Stichting voor Fundamenteel 
Onderzoek der Materie, Jutphaas (Netherlands). Inst. voor 
Plasma-Fysica). Mar 1983. 17p. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84701976. 

Experimental data of the energy spectrum of the flux of neu- 
tral hydrogen emitted during discharges in TORTUR II have been 
modelled using a kinetic code to describe the neutral particle dy- 
namics. Various assumptions on the characteristics of particle recy- 
cling from the wall were compared, adopting analytic profiles for 
the plasma density and the temperature of ions and electrons. As a 
result, the experimental results are best reproduced when it is as- 
sumed that the neutral particle flux from the wall has low energy 
(in the eV range) and that there is a cool and dense plasma layer in 
the edge region. 
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42396 (Rijnhuizen—83-147) Numerical model for diffu- 
sion of helium in a hydrogen plasma. Potters, J.H.H.M. 
(Stichting voor Fundamenteel Onderzoek der Materie, Jut- 

phaas (Netherlands). Inst. voor Plasma-Fysica). Jul 1983. 
Ap. NTIS (US Sales Only), PC A03/MF AOl1. Order 
Number DE84701977. 

A quasi-cylindrical steady-state numerical model for the dif- 
fusion of helium in a hydrogen plasma is presented, adopting colli- 
sional plus either ALCATOR-INTOR- or ASDEX-like anomalous 
transport for the charged species. The coupled momentum and con- 
servation equations for H*, He* and He** are solved to obtain 
radial profiles of their densities, consistent with those of the neutral 
species. For the neutrals, a diffusion equation is used for the trans- 
port of H, whereas He is assumed to enter the plasma with an 
energy equal to the temperature of the plasma immediately in front 
of the wall. A stable numerical scheme for the solution of the cou- 
pled ion and electron energy balances is discussed. Results are pre- 
sented for the JET-tokamak, using prescribed temperature profiles. 
Collisional effects are shown to produce an enhancement of the 
alpha particle density about 10 centimetres in front of the wall, es- 
pecially in combination with ALCATOR-INTOR-like scaling. The 
neutral helium density that accumulates in the outer plasma is too 
low to allow for pumping helium from a cool plasma/gas blanket. 


42397 (Rijnhuizen—83-148) ECE measurements on the 
TORTUR III tokamak. Niestadt, R.M. (Stichting voor Fun- 
damenteel Onderzoek der Materie, Jutphaas (Netherlands). 
Inst. voor Plasma-Fysica). Oct 1983. 44p. NTIS (US Sales 
Only), PC A03/MF A01. Order Number DE84702073. 

Electron cyclotron emission (ECE) measurements on the 
TORTUR III tokamak are reported. Temperature profiles with tur- 
bulent heating pulses were determined using the second harmonic 
of the emission spectrum. Several groups of accelerated electrons 
have been observed in the first millisecond of the discharge and 
during turbulent heating. In addition, polarization measurements 
were performed, yielding the ratio of ordinary and extraordinary 
mode of emission, as well as the reflection coefficient of TORTUR 
III at the position of the ECE-antenna. A determination of the elec- 
tron density was made, using the presence of a cut-off layer in the 
plasma. 


42398 (Rijnhuizen—83-149) Absolute calibration method 
for electron cyclotron emission spectrometers. Tubbing, 
B.J.D. (Stichting voor Fundamenteel Onderzoek der Ma- 
terie, Jutphaas (Netherlands). Inst. voor Plasma-Fysica). 
Nov 1983. 12p. NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE84702074. 

An absolute calibration procedure for electron cyclotron 
emission spectrometers is described. It is shown that a large-area 
blackbody can be simulated by a two-dimensional scan of a micro- 
wave source. An equivalent temperature for the simulated black- 
body is introduced. A convenient expression is derived for the cali- 
bration factor of the system, defined as the detector output voltage 
divided by the blackbody temperature. The frequency resolution of 
the spectrometer can be included in the calibration by the use of a 
swept source. 


42399 (RISO-M—2404) Lecture notes on plasma physics. 


Pecseli, H.L. (Risoe National Lab., Roskilde (Denmark)). 
Nov 1983. 154p. NTIS (US Sales Only), PC A08/MF AOl1. 
Order Number DE84702075. 

The lectures cover the following topics in plasma physics: 
electrostatic plasma oscillations as described by the linearized 
Vlasov equation; properties of dielectric functions; the fluctuation 
dissipation theorem; ‘dressed-particle’ approach to plasma fluctua- 
tions; electron waves in a strongly magnetized plasma; propagation 
of ion acoustic density perturbations as described by the linearized 
ion Vlasov equation assuming Boltzmann distributed electrons; non- 
linear waves. 


42400 (RISO-M—2414) Double layer dynamics in a colli- 
sionless magnetoplasma. Iizuka, S.; Michelsen, P.; Rasmus- 
sen, J.J.; Schrittwieser, R.; Hatakeyama, R.; Saeki, K.; Sato, 
N. (Risoe National Lab., "Roskilde (Denmark)). Dec 1983. 
63p. NTIS (US Sales Only), PC A04/MF AOl1. Order 
Number DE84702791. 
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An experimental investigation of the dynamics of double 
layers is presented. The experiments are performed in a Q-machine 
plasma and the double layers are generated by applying a positive 
step potential to a cold collector plate terminating the plasma 
column. The double layer is created at the grounded plasma source 
just after the pulse is applied and it propagates towards the collec- 
tor with a speed around the ion acoustic speed. When the collector 
is biased positively, large oscillations are observed in the plasma 
current. These oscillations are found to be related to a recurring 
formation and propagation of a double layer. The period of the os- 
cillations is determined by the propagation length of the double 
layer. The current is limited during the propagation of the double 
layer by a growing negative potential barrier formed on the low 
potential tail. Similar phenomena appear when a potential differ- 
ence is applied between two plasmas in a Q-machine with two 
sources. In this case a stationary double layer forms in the plasma 
column, but the low potential tail is subject to ‘back and forth’ os- 
cillations leading to large amplitude current oscillations. 


42401 (TRITA-PFU—83-05) NSPEC - A neutron spec- 
trum code for beam-heated fusion plasmas. Scheffel, J. 
(Royal Inst. of Tech., Stockholm (Sweden). Plasma Physics 
and Fusion Research). Jun 1983. 56p. NTIS (US Sales 
Only), PC A04/MF AO1. Order Number DE84702218. 

A 3-dimensional computer code is described, which com- 
putes neutron spectra due to beam heating of fusion plasmas. Three 
types of interactions are considered; thermonuclear of plasma- 
plasma, beam-plasma and beam-beam interactions. Beam deposition 
is modelled by the NFREYA code. The applied steady state beam 
distribution as a function of pitch angle and velocity contains the 
effects of energy diffusion, friction, angular scattering, charge ex- 
change, electric field and source pitch angle distribution. The neu- 
tron spectra, generated by Monte-Carlo methods, are computed 
with respect to given lines of sight. This enables the code to be 
used for neutron diagnostics. 


42402 (TRITA-PFU—83-07) Proposed 14-MeV neutron 
spectrometer system for JET. Elevant, T. (Royal Inst. of 
Tech., Stockholm (Sweden). Plasma Physics and Fusion Re- 
search). Sep 1983. 22p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84751672. 

In order to cover a broad range of neutron spectra and 
fluxes during D-T operation in JET we propose the use of two dif- 
ferent detector techniques neutron induced reactions in a silicon 
surface barrier detector and neutron-proton elastic scattering in a 
liquid scintillator. Experimental investigations of **Si(n,a)**Mg re- 
actions have resulted in resolutions of AE(FWHM)/E=0.02 with 
intrinsic efficiency equal to 10~* and a maximum useful countrate 
equal to 1600 c.p.s. However, due to overlap of adjacent peaks, 
caused by excited states of **Mg, this spectrometer has an oper- 
ation range limited to FWHM/E=0.04. For broader neutron distri- 
butions we propose the use of a conventional liquid scintillator 
system with a light guide, photomultiplier tube and modified con- 
ventional electronics. Experiments have demonstrated a resolution 
equal to 0.05 and a n/y separation better than 90percent at total 
countrates equal to 2times105 c.p.s. 


42403 (TRITA-PFU—83-09) Continuous double adiabatic 
spectrum in toroidal plasmas. Hellsten, T.; Scheffel, J. 
(Royal Inst. of Tech., Stockholm (Sweden). Plasma Physics 
and Fusion Research). Dec 1983. 20p. NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE84702794. 

The continuous spectrum of an anisotropic and axisymmetric 
toroidal plasma is investigated using the double adiabatic theory. 
The continuum is given by an eigenvalue problem of a fourth order 
system of ordinary differential equations. In contrast to the magne- 
tohydrodynamic continuum the double adiabatic continuum may 
become unstable. The stability depends upon the parallel and per- 
pendicular pressure distributions along the field lines. In absence of 
a toroidal magnetic field, the fourth order system decouples into 
two second order differential equations for which specific stability 
criteria are derived. 





42404 (UCRL—90396) Thermal barrier confinement ex- 
periments in the TMX-U tandem mirror. Simonen, T.C.; 
Allen, S.L.; Baldwin, D.E.; Casper, T.A.; Clauser, J.F.; 
Coensgen, F.H.; Cohen, R.H.; Correll, D.L.; Cummins, 
W.F.; Damm, C.C. (Lawrence Livermore National Lab., 
CA (USA); TRW, Inc., Redondo Beach, CA (USA); Mary- 
land Univ., Baltimore (USA); Johns Hopkins Univ., Balti- 
more, MD (USA); California Univ., Davis (USA); Sandia 
National Labs., Livermore, CA (USA)). 26 Jul 1984. Con- 
tract W-7405-ENG-48. 12p. (CONF-840910—8). NTIS, PC 
A02/MF A0Oi; 1; GPO Dep. Order Number DE84015955. 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 Sep 1984). 

Portions are illegible in microfiche products. 

In our recent experiments on the TMX-U thermal-barrier 
device, we achieved the end plugging of axial ion losses up to a 
central cell density of n/sub c/ = 6 x 10'* cm™* During lower 
density experiments, we measured the axial potential profile charac- 
teristic of a thermal barrier and found an ion-confining potential 
greater than 1.5 kV and a potential depression of 0.45 kV in the 
barrier region. The average beta of hot end plug electrons has 
reached 15% and of hot central cell ions has reached 6%. In addi- 
tion, we heated deuterium ions in the central cell with ICRF to an 
average perpendicular energy of 2 keV. During strong end plug- 
ging at low density (7 x 10’! cm~$), the axial ion confinement time 
tau/sub parallel/ reached 50 to 100 ms while the nonambipolar 
radial ion confinement time tau/sub perpendicular/ was 14 ms - in- 
dependent of end plugging. Electrically floating end walls increased 
the radial ion confinement time by a factor of 1.8. At higher densi- 
ties and lower potentials, tau/sub parallel/ was 6 to 12 ms and tau/ 
sub perpendicular/ exceeded 100 ms. 


42405 (UCRL—90412) Theoretical studies in tandem 
mirror physics. Cohen, R.H.; Auerbach, S.P.; Baldwin, 
D.E.; Byers, J.A.; Chen, Y.J.; Cohen, B.I.; Freis, R.P.; Gil- 
more, J.M.; Hammer, J.H.; Kaiser, T.B. (Lawrence Liver- 
more National Lab., CA (USA)). 17 Jul 1984. Contract W- 
7405-ENG-48. 14p. (CONF-840910—3). NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. Order Number DE84015634. 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 Sep 1984). 

Portions are illegible in microfiche products. 

Recent developments in six areas of tandem-mirror theory 
are explored. Specifically, FLR terms (including electric-field drift) 
have been added to our 3-D paraxial MHD equilibrium code. Our 
low-frequency MHD stability analysis with FLR, which previously 
included only m/sub theta/ = 1 rigid perturbations, has been ex- 
tended to incorporate moderate m/sub theta/, rotational drive, 
finite-beta effects on wall stabilization, and the well-digging effect 
of energetic electrons by using three computational techniques. In 
addition, we have examined the microstability of relativistic elec- 
trons with a loss-cone distribution, emphasizing the whistler and 
cyclotron-maser instabilities. We have also studied techniques for 
controlling radial transport, including the floating of segmented end 
plates and the tuning of transition-region coils, and have quantified 
the residual transport in a tandem mirror with axisymmetric throttle 
coils. Earlier work on the effect of ECRH on potentials in thermal- 
barrier cells has been extended. The transition between the weak- 
and strong-heating regimes has been examined using Fokker-Planck 
and Monte Carlo codes; an analytic model for the potentials rela- 
tive to the end wall has been developed. Finally, our investigation 
of drift-frequency pumping of thermal-barrier ions has demonstrat- 
ed that pumping is optimized when the magnetic fluctuation is per- 
pendicular to both the unperturbed field and the thin fan, and that 
an adequate pumping rate is obtainable in future machines. 


42406 (ORNL-tr—5143) Relaxation of plasma rotation in 
a tokamak in the presence of extraneous forces and corruga- 
tion of the magnetic field. Mikhailovskii, A.B.; Tsypin, V.S.; 
Kurchatov, I.V. (Oak Ridge National Lab., TN (USA); Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 16 Aug 1984. 
Contract AC05-84OR21400. Translation of IAE-3791/6, 
1983. 20p. NTIS, PC A02/MF A0O1; 1; GPO Dep. Order 
Number DE84015628. 
Portions are illegible in microfiche products. 


70 FUSION ENERGY 
7001 Plasma Research 


The relaxation of plasma rotation in a tokamak in the pres- 
ence of extraneous forces and corrugation of the magnetic field was 
investigated. The poloidal and toroidal plasma velocities that were 
established as a result of the competition of extraneous forces and 
longitudinal viscosity were calculated. It was demonstrated that 
under reactor-tokamak conditions the poloidal plasma velocity in 
the presence of extraneous forces remains at the level of the drift 
velocity. The toroidal velocity in a corrugated tokamak with longi- 
tudinal injection of fast neutrals was assessed and it was demon- 
strated that even with a slight corrugation it is small in comparison 
with the thermal velocity of the ions. 


42407 (ORNL-tr—5146) Plasma drift equilibrium (GY- 
RATION) in toroidal systems with complex magnetic-field 
geometry. Mikhailovskii, A.B.; Tsypin, V.S. (Oak Ridge Na- 
tional Lab., TN (USA); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 16 Aug 1984. Contract ACO05- 
84OR21400. Translation of IAE-3730/6, 1983. 24p. NTIS, 
PC A02/MF AOl; 1; GPO Dep. Order Number 
DE84015627. 

Portions are illegible in microfiche products. 

A theoretical study is made of plasma gyration in toroidal 
systems. Allowance is made for the dependence of the curvature of 
the magnetic axis on the longitudinal coordinate, and for the mag- 
netic-field corrugation. The aspect ratio is assumed large, and the 
magnetic surfaces round. General equations are derived for the re- 
laxation of poloidal and toroidal velocities. These equations are ana- 
lyzed for the frequent-collision regime (the Pfirsch-Schlueter 
regime). It is shown that the relaxation due to longitudinal viscosity 
sets up equilibrium with zero toroidal velocity in corrugated toroi- 
dal systems. A general formula is derived for the poloidal velocity 
in the Pfirsch-Schlueter regime. As in the case of a tokamak, this 
velocity is proportional to the ion-temperature gradient and is inde- 
pendent of both the density gradient and the radial electric field. 


42408 Full Coulomb calculation of Stark broadening in 
laser-produced plasmas. Woltz, L.A.; Hooper, C.F. Jr. 
(Physics Department, University of Florida, Gainesville, 
Florida 32611). Physical Review [Section] A: General Physics; 
30: No. 1, 468-473(Jul 1984). 

The full Coulomb interaction between radiating ions and 
perturbing electrons is included in the calculation of Lyman-series 
spectral line profiles emitted by highly ionized hydrogenic radiators 
in a dense, hot plasma. Profiles from this calculation and from a 
similar calculation based on the dipole approximation for the radia- 
tor-perturber interaction are compared over a range of plasma den- 
sities. The significance of inelastic collisions between the radiator 
and perturbing electrons is also examined. 


42409 Origin of rotation in field-reversed configurations. 
Harned, D.S.; Hewett, D.W. (Los Alamos National Lab., 
NM (USA)). Nuclear Fusion; 24: No. 2, 201-209(Feb 1984). 

The stable lifetimes of many field-reversed configuration 
(FRC) experiments have been observed to be limited by the onset 
of the m=2 rotational instability. The origin of the rotation which 
drives this instability is investigated with the aid of hybrid simula- 
tion methods. The loss of particles with guiding centres on open 
field lines is found to lead to localized rotation near the separatrix 
and this effect is found to be enhanced by end-shorting of the radial 
electric field outside the separatrix. In simulations allowing azi- 
muthal variation the velocity shear is eventually relaxed so that the 
bulk of the plasma begins to rotate. These simulations also show 
that the m=2 instability does not appear as long as rotation is local- 
ized near the separatrix. It is found that by increasing the separatrix 
radius it is possible to significantly delay the transfer of rotation 
from the separatrix, hence delaying the onset of the m=2 instabil- 
ity. 
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42410 The lateral injection free electron laser: Momen- 
tum balance and axial shift of electrons. Hora, H.; Viera, G. 
(Dept. of Theoretical Physics The Univ. of New South 
Wales, Kensington, Sydney 2033). pp 201-208 of Laser 
interaction and related plasma phenomena. Vol. 6. Hora, H.; 
Miley, G.H. New York, NY; Plenum Publishing Corp. 
1984). 

: a chapter examines the dynamic interaction of a laser 
beam with a homogeneous plasma and calculates the resulting for- 
ward shift of the electrons (or the plasma). The forward velocity of 
the electrons is calculated at the maximum pulse expected as an ad- 
ditional forward momentum of the electrons which are ejected 
from a laser beam laterally (radially) by the nonlinear force. The 
forward momentum is calculated for the inverse process of a non- 
linear force free electron laser (FEL) amplifier with lateral injec- 
tion without wiggler fields. The momentum of the added optical 
energy at amplification is derived. The analysis quantitatively 
proves the concept of the lateral FEL and also justifies simplifying 
neglections in the Klima-Petrzilka model of the forward shift. It is 
demonstrated that while the basic mechanism of the lateral injec- 
tion free electron laser (LIFEL) is the nonlinear force, the wiggler 
field free electron laser (WIFEL) is basically related to the nonlin- 
ear force for the different geometry and using the additional static 
magnetic fields from the wiggler. 


42411 Instability and chaos in some non-linear laser 
interaction mechanisms. Bobin, J.L. (Univ. P. et M. Curie 4 
Place Jussieu 75230 Paris). pp 893-901 of Laser interaction 
and related plasma phenomena. Vol. 6. Hora, H.; Miley, 
G.H. New York, NY; Plenum Publishing Corp. (1984). 

This chapter describes wave-wave couplings by non-linear 
first order differential systems in laser interaction with a plasma. 
Topics covered include chaos in non-linear dynamical systems, 
three wave coupling, and filamentation. Three wave (parametric) 
and four wave (filamentation) situations are considered. It is shown 
that many features in the behavior of non-linear dynamical systems 
of equations have their counter part in laser plasma interaction. The 
nature of the solution may change whenever linear growth and 
damping are accounted for in the equations. By varying the damp- 
ing rates and the frequency mismatch, transitions are found be- 
tween regular and chaotic states, usually a set of successful bifurca- 
tions. Includes 10 drawings. 


42412 GeV ions from laser produced plasmas. Jones, 
D.A.; Hora, H.; Kane, E.L.; Lalousis, P. (Dept. of Theoreti- 
cal Physics Univ. of New South Wales, Kensington- 
Sydney). pp 1111-1128 of Laser interaction and related 
plasma phenomena. Vol. 6. Hora, H.; Miley, G.H. New 
York, NY; Plenum Publishing Corp. (1984). 

This chapter analyzes the phenomenon of generating very 
energetic ions (MeV and more) from laser produced plasmas for 
the use of alternative accelerators. Topics covered include pondero- 
motive and relativistic self-focusing, and coupled electrodynamic 
and plasma equations. Nonlinear force (ponderomotive) accelera- 
tion resulted in a transfer of 50% of the laser energy at uniform 
irradiation of a spherical pellet into 60 keV ions. The nonlinear 
force and the relativistic properties of the optical constants cause 
two types of self-focusing where the high energy densities in the 
focus can lead to MeV ion emission of large quantities in full agree- 
ment with experiments. Methods of producing 10'° eV heavy high 
Z ions with 100 MeV/nucleon are offered. Bursts of 10° Amp and 
10-* sec duration will provide special new techniques in nuclear 
and high energy physics. 


42413 Observations of parametric instabilities in long 
scalelength plasmas. Campbell, E.M.; Estabrook, E.; Kruer, 
W.L.; Lasinski, B.; Max, C.E.; Mead, W.C.; Phillion, D.W.; 
Rosen, M.D.; Turner, R.E. (Lawrence Livermore National 
Lab. Livermore, CA 94550). pp 545-560 of Laser interaction 
and related plasma phenomena. Vol. 6. Hora, H.; Miley, 
G.H. New York, NY; Plenum Publishing Corp. (1984). 

This chapter presents some experimental results which shed 
light on the coupling physics of long-scale length plasmas with 
1.664 ym irradiation. Topics covered include absorption, optical 
signatures of parametric instabilities, and suprathermal electrons. 
Brillouin Scattering is shown to play an influential role in target ab- 
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sorption. When the laser spot is made large enough to maintain a 
near 1-D expansion, sidescatter rather than backscatter dominates. 
Enhanced noise sources, such as specular reflection from n/SUB c/ 
, are not required to produce large angle Brillouin Scattering. Addi- 
tional experiments have shown that scattered light signatures of 
Stimulated Raman and twoplasmon decay instabilities are strongly 
dependent on both the intensity and size of the underdense plasma. 


42414 Raman and Brillouin scattering, classical reflec- 
tion, and relativity. Mulser, P. (Inst. fur Angewandte Physik 
Technische Hochschule Darmstadt Hochschulstr. 2 D-6100 
Darmstadt). pp 599-604 of Laser interaction and related 
plasma phenomena. Vol. 6. Hora, H.; Miley, G.H. New 
York, NY; Plenum Publishing Corp. (1984). 

This chapter demonstrates how inelastic light scattering 
from a modulated medium becomes ordinary reflection (i.e. elastic 
scattering) if the phenomenon is described in a frame in which the 
modulation is stationary. Topics covered include Raman scattering 
and classical reflection, and wave pressure as the origin of instabil- 
ity. Stimulated Raman and Brillouin scattering in laser plasmas is 
described by the ponderomotive force. It is shown that in gases, 
liquids and solids, stimulated Raman and Brillouin scattering are 
also driven by light pressure. The current densities are the sources 
for electromagnetic wave reflection (polarization is an approximate 
concept), and if they are treated quantum mechanically, the "inelas- 
tic” Raman scattering from molecules, even in the spontaneous 
case, appears as ordinary reflection (elastic scattering; Bragg reflec- 
tion) from moving multiple mirrors. 


42415 Filamentation instability in laser produced plas- 
mas. Willi, O.; Lin, Z.; Rumsby, P.T. (Clarendon Lab., 
Univ. of Oxford Parks Road, Oxford, UK). pp 633-663 of 
Laser interaction and related plasma phenomena. Vol. 6. 
Hora, H.; Miley, G-H. New York, NY; Plenum Publishing 
Corp. (1984). 

This chapter examines laser beam filamentation driven either 
by ponderomotive force or thermal expansion effects in planar and 
in spherical geometry at various laser wavelengths using optical 
probing techniques, two dimensional imaging of harmonic emission, 
temporally resolving the laser beam burning through thin foil tar- 
gets and by x-ray photography. Topics covered include mecha- 
nisms for self-focusing, optical probing, probing by using the heat- 
ing laser beam, time integrated photographs, time integrated x-ray 
photography, other diagnostics, optical probing observations, time 
integrated harmonic emission photography, laser beam break-up 
due to target surface non-uniformities or jetting in the coronal 
plasma, experiments with an annular structure in the intensity distri- 
bution on the target surface, experiments on preformed plasmas, un- 
stable filamentation, the comparison of the experimental results 
with theoretical predictions, detrimental effects of laser beam fila- 
mentation for laser compression experiments, hot electron and hard 
x-ray production, and non-uniformities in the ablation pressure. It is 
demonstrated that although the filaments may have grown from ini- 
tial perturbations in the laser beams, the measured spatial periodici- 
ties are in close agreement to the spatial scalelengths of the theo- 
retically predicted most unstable modes. Includes 5 drawings and 
18 photos. 


42416 Relativistic electromagnetic waves in an electron- 
ion plasma. Chian, A.C.L.; Kennel, C.F. (Inst. for Space Re- 
search (INPE/CNPgq), C.P. 515 12200-Sao Jose dos 
Campos, SP). pp 1129-1142 of Laser interaction and related 
plasma phenomena. Vol. 6. Hora, H.; Miley, G.H. New 
York, NY; Plenum Publishing Corp. (1984). 

This chapter shows how the equations governing the propa- 
gation of relativistic electromagnetic waves in an electron-ion 
plasma can be reduced to two energy-momentum conservation rela- 
tions. The two conservation constants, the amplitude parameter and 
the dynamic parameter, are functions of the plasma stream velocity, 
the wave velocity, the electron-ion mass ratio and the wave intensi- 
ty. The role played by the dynamic parameter, relating electron 
and ion momenta, in the determination of self-consistent strong 
wave solutions is discussed. Topics covered include conservation 
relations in the laboratory frame, electrostatic plasma waves, and 
conservation relations in the space-independent frame. It is demon- 
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strated that in order to obtain self-consistent solutions, the dynamic 
parameter must be chosen appropriately when other parameters 
have been specified. 


42417 Laser pellet plasmas for filling magnetic confine- 
ment configurations. Lengyel, L.L.; Bozsik, I.; Brinkschulte, 
H. (Max-Planck-Inst. fur Plasmaphysik EURATOM associa- 
tion, D-8046 Garching). pp 369-378 of Laser interaction and 
related plasma phenomena. Vol. 6. Hora, H.; Miley, G.H. 
New York, NY; Plenum Publishing Corp. (1984). 

This chapter considers the optimization of the laser energy 
required for ionizing large pellets, particularly the application of 
multi-phase heating. Topics covered include wavelength selection 
and magnetic field effects on laser pellet plasmas. Pellet irradiation 
and pellet plasma expension are examined. It is concluded that the 
production of fully ionized pellet plasmas with a properly timed se- 
quence of laser pulses is possible with reasonable laser energies; re- 
combination and charge exchange processes which may impair the 
effectiveness of the method may be overcome by additional heating 
of the laser pellet plasma produced; and methods are available for 
reducing or eliminating the initial drift losses inherent in certain 
magnetic field configurations. Includes 2 photos and 1 drawing. 


42418 Spectrally discriminating time-resolved and space- 
resolved X-ray plasma diagnostics. Richardson, M.C.; For- 
syth, J.M.; Letzring, S.A.; Marjoribanks, R.S.; Villeneuve, 
D.M. (Lab. for Laser Energetics, Univ. of Rochester, 250 
E. River Rd., Rochester, NY 14623). IEEE (Institute of 
Electrical and Electronics Engineers) Journal of Quantum 
Electronics; 19: No. 12, 1861-1869(Dec 1983). 

The experimental study of laser-produced plasmas, particu- 
larly those relevant to laser fusion, has long motivated the develop- 
ment of new X-ray plasma diagnostic techniques. This paper sum- 
marizes the application of a number of novel space-resolved and 
time-resolved X-ray diagnostic systems to the study of plasmas pro- 
duced by the 1 beam 0.35 ym GDL facility, and by the 24 beam 
1.05 um OMEGA facility at the Laboratory for Laser Energetics. 
Two time-resolving X-ray spectrometers are described, one utiliz- 
ing a transmission grating as a dispersive element, the other em- 
ploying an array of K-edge filters for spectral discrimination. A 
transmission grating is also used in conjunction with a Kirkpatrick- 
Baez microscope to provide spectrally dispersed high spatial resolu- 
tion images of the laser-produced plasmas. The usefulness of these 
instruments in measuring specific plasma parameters and identifying 
particular spectral features, in some cases with the aid of other di- 
agnostic instrumentation, is illustrated. 


42419 Axisymmetric stability of vertically asymmetric 
Tokamaks at large beta poloidal. Yamazaki, K.; Fishman, H.; 
Okabayashi, M. (Princeton Univ., NJ (USA). Plasma Phys- 
ics Lab.); Todd, A.M.M. (Grumman Aerospace Corp 
Princeton, NJ (USA)). Plasma Physics; 25: No. 11, 1248. 
1256(Nov 1983). 

The rigid-mode stability of high-8 vertically asymmetric To- 
kamak equilibria with quasi-uniform current profile is investigated 
analytically using toroidicity-shaping double expansion method. It is 
found that vertical stability at large beta poloidal is mainly deter- 
mined by a coupling between the shape of the plasma surface and 
the Shafranov shift of the magnetic axis. To the lowest order, sym- 
metric components of the plasma surface shape are found to be the 
critical destabilizing elements. Asymmetric components have little 
effect. The inclusion of higher order terms in the high-8 Tokamak 
expansion leads to further destabilization. These analytic insights 
are qualitatively confirmed by numerical stability calculations using 
the PEST code with parabolic safety-factor profile. 


42420 Study of the ideal M.H.D. stability of helical equi- 
libria. Charlton, L.A.; Lee, D.K. (Oak Ridge National Lab., 
TN (USA)). Plasma Physics; 25: No. 11, 1257-1269(Nov 
1983). 

The ideal M.H.D. stability properties of two sequences of 
1=2 helical equilibria were studied. It was found that: (1) For mod- 
erate to small aspect ratio, a helical model gives an extremely pessi- 
mistic stability picture. (2) There is no second stability region as B- 
bar is increased (as seen in toroidal calculations) unless a surface 
current is induced. (3) The effects of an induced surface current 
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suggest a method for achieving higher 8-bar with ideally stable 
plasmas. (4) The stabilization caused by the surface current can be 
understood with a simple analytic model. 


42421 Time-resolved measurements above 80 A. 
Kauffman, R.L.; Ceglio, N.; Medecki, H. (Lawrence Liver- 


more National ‘Lab., CA). ’ Spiegel: 427: 88-89(1983). Con- 
tract W-7405-ENG-48. 

Time-resolved spectral measurements above 80 A from laser- 
produced plasmas were made. These are made using a transmission 


grating spectrograph whose primary components are a cylindrical- 
ly-curved x-ray mirror for light collection, a transmission grating 
for spectral dispersion, and an x-ray streak camera for temporal res- 
olution. A description of the instrument and an example of the data 
are given. 


42422 Laser fusion diagnostics: pushing the limits of tem- 
poral and spatial resolution. Leonard, T.A. (Univ. of Dayton 
Research Inst., OH). HSPP Newsletter; 2: No. 15-20, vp(Sum 
1982). Contract AC08-77DP04149. 

The use of an electro-optic streak camera for direct observa- 
tion of the laser-target interaction employing a unique combination 
of temporal and spatial resolution is experimentally evaluated. The 
camera was used to record harmonic emission from glass microshell 
targets irradiated with a 0.3 x 10?*W neodymium glass laser. _  - 


42423 (ORNL-tr—5142) Theory of resistive ballooning 
modes in tokamaks. Mikhailovskii, A.B.; Yurchenko, E.L; 
Kurchatov, I.V. (Oak Ridge National Lab., TN (USA); Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984. Contract 
AC05-840R21400. Translation of Preprint IAE-3705/6, 
1982. 14p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. Order 
Number DE84015626. 

Portions are illegible in microfiche products. 

A linear theory of resistive ballooning modes in tokamaks at 
a high plasma pressure has been developed. It was demonstrated 
that, together with the familiar thresholdless electrostatic mode 
strongly localized along the radius of the column, there are two 
other electromagnetic modes that are less localized and may be 
more hazardous in a real experiment. The stability criteria of these 
modes were determined and their increments were calculated. It 
was demonstrated that a rapid resistive threshold ballooning mode 
can develop in the secondary zone of stability of ideal ballooning 
modes. 


(ORNL-tr—5144) Internal helical mode m = 1 of 
a tokamak in the plateau and banana regimes. Mikhailovskii, 
A.B.; Tsypin, V.S.; Kurchatov, I.V. (Oak Ridge National 
Lab., TN (USA); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii; Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Sukhumi. Fiziko- 
Tekhnicheskij Inst.). 1984. ramen AC05-840R21400. 
Translation of Preprint IAE-3722/6, 1983. 17p. NTIS, PC 
A02/MF AOl1; 1; GPO Dep. Order Number 1DE84015623. 

Portions are ‘legible i in microfiche products. 

The internal helical mode m = 1 of a tokamak in the plateau 
and banana regimes was investigated theoretically. It was demon- 
strated that in the plateau regime the increment of this mode is as 
small as a/R (a and R are the small and large radii of the torus) as 
compared with the predicted MHD value. With the transition from 
the plateau regime to the banana regime the increment increases, 
approaching the standard MHD value. 


42425 (ORNL-tr—5145) Equations of plasma transport in 
a curved magnetic field. Mikhailovskii, A.B.; Tsypin, V-S. 
(Oak Ridge National Lab., TN (USA); Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1984. Contract ACO05- 
84OR21400. Translation of TAE-3751/6, 1983. 3lp. NTIS, 
PC A03/MF AOl; 1; GPO Dep. Order Number 
DE84015625. 
Portions are illegible in microfiche products. 
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This paper investigates the problem of the transport equa- 
tions of a collisional plasma in a curved magnetic field. The two 
main approaches to this problem are presented: one is based on use 
of the Boltzmann equation, and the other on the drift kinetic equa- 
tion. A multimoment system of transport equations more general 
than those of Braginskii and Grad is derived within the framework 
of the first approach. The tensor equations of this system are writ- 
ten in an arbitrary curvilinear coordinate system; this makes it pos- 
sible to use these equations in problems involving plasma confined 
in toroidal magnetic configurations. The multimoment system of 
transport equations is simplified for the case of a strong magnetic 
field. 
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REFER ALSO TO CITATION(S) 40509, 40515, 40535, 40536, 40537, 40538, 
40539, 40540, 40541, 40542, 40543, 40544, 40545, 40546, 40547, 40548, 40549, 
40550, 40610, 40612, 40613, 40648, 40649, 40978, 42034 


42426 (BNL—51728-Vol.1, pp 81-88) Fusion and high 
temperature electrolysis. Fillo, J.A.; Powell, J.R.; Benenati, 
R.; Malick, F. (Brookhaven National Lab., Upton, NY; 
Westinghouse Electric Corp., Madison, PA). Oct 1983. 
NTIS, PC A16/MF A0Ol. Order Number 1184007985. 
(CONF-8308120—Vol.1). 

From 2. high temperature solid oxide electrolytes confer- 
ence; Upton, NY, USA (16 Aug 1983). 

The HYFIRE studies have investigated a number of techni- 
cal approaches for using the thermal energy produced in a high- 
temperature Tokamak blanket to provide the electrical and thermal 
energy required to drive a high-temperature (> 1000°C) water 
electrolysis process. Current emphasis has been on two design 
points, one consistent with a peak electrolyzer temperature of ~ 
1150°C (based on current laboratory experience with high-tempera- 
ture, solid electrolyte fuel cells), and a second, consistent with a 
peak electrolyzer temperature of ~ 1300°C, which is an extrapola- 
tion of present experience. The technical integration of fusion and 
high-temperature electrolysis appears feasible. 


42427 (CEA-CONF—6695) Heavy ion particle beam 
interaction with a hot ionized target. Dei-Cas, R.; Bardy, J.; 
Beuve, M.A.; Laget, J.P.; Menier, A.; Renaud, M. (CEA 
Centre d’Etudes de Bruyeres-le-Chatel, 92 - Montrouge 
(France)). Mar 1983. 29p. (CONF-830354—3). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE84780406. 

From International workshop on atomic physics for ion 
driven fusion; Paris, France (21 Mar 1983). 

The present status of the experimental facility consisting of a 
heavy ion beam travelling through a laser created plasma target is 
described. Some aspects such as laser-tandem coupling, beam per- 
formances, constraints on the plasma parameter ranges, plasma and 
beam diagnostics are analyzed. 


42428 (CEA-CONF—6702) Conceptual study of a lithium 
lead eutectic blanket for a power reactor. Carre, F.; Tilliette, 
Z.; Remoleur, J.; Proust, E. (CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France)). Apr 1983. 
6p. (CONF-830406—116). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84780407. 

From 5. topical meeting on technology of fusion energy; 
Knoxville, TN, USA (26 Apr 1983). 

In the frame of the recent CEA studies aiming at the evalua- 
tion and the comparison of various candidate blanket concepts in 
view of their possible extrapolation to the commercial power reac- 
tor, the present work examines the potential interest of a 15 MPa 
pressurized water cooled Lii7Pbss blanket. After a brief presenta- 
tion of the main reactor parameters, the body of the paper is devot- 
ed to the engineering optimization of the blanket arrangement, in 
terms of tritium breeding (minimization of the water content), cool- 
ant manifolding (minimum coolant cross section, minimum number 
of connections and easy access for maintenance) and adaptation to 
the steep power and irradiation gradients, typical of Li:7Pbss and 
crucial for a power reactor. Poloidal cooling direction, long heated 
length and segmentation into the radial direction (breeder rows) 
provide some answers to these preoccupations and could be recom- 
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mended for the next step liquid blanket studies in order to antici- 
pate the requirements of the commercial reactor. 


42429 (CEA-CONF—6703) Analysis of the tritium re- 
quirements for a power reactor. Carre, F.; Proust, E.; Roca- 
boy, A. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France)). Apr 1983. 6p. (CONF-830406— 
115). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84780408. 

From 5. topical meeting on technology of fusion energy; 
Knoxville, TN, USA (26 Apr 1983). 

The tritium cycle of a fusion reactor is hereafter investigated 
by a synthetic model of the tritium circulation between the blanket, 
the tritium recovery units from the breeder, the coolant, the plasma 
exhaust, and the storage unit. Analytical expressions of the mini- 
mum required breeding capability and of the initial tritium supply 
are derived to analyse the sensitivity of these crucial parameters to 
the fractional burn up, to the tritium losses (radioactive and others) 
and to the processing time associated with the various units. As 
confirmed by the parametric study of a few typical situations, the 
necessary breeding capability and the initial tritium supply are es- 
sentially functions of the total equilibrium inventory. In addition, 
the distribution of this total inventory among the various units and 
the possible disproportion of the time scales required by different 
recovery processes, strongly influence the initial tritium require- 
ment and the doubling time associated with given breeding per- 
formances. 


42430 (CEA-CONF—6704) Fusion reactor blanket: neu- 
tronic studies in France. Barre, F.; Gervaise, F.; Giancarli, 
L. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France)). Apr 1983. 6p. (CONF-830406—114). 
NTIS (US Sales Only), PC A06/MF AO1. Order Number 
DE84780409. 

From 5. topical meeting on technology of fusion energy; 
Knoxville, TN, USA (26 Apr 1983). 

The problem of effective tritium regeneration is a crucial 
issue for the fusion reactor, especially for the power reactor be- 
cause of the conflicting requirements of heat removal and tritium 
breeding. For that, calculations are performed to evaluate blanket 
materials. Precise techniques are herein developed to improve the 
accuracy of the tritium production and the neutron and gamma 
transport calculations. Many configurations are studied with realis- 
tic breeder, structure, and coolant proportions. Accuracy of the re- 
sults are evaluated from the sensitivity theory and uncertainty anal- 
ysis. The results of these studies permit us to conclude that it is 
possible to expect an adequate tritium breeding ratio. 


42431 (CEA-CONF—6849) Analysis of the tritium re- 
quirements for a power reactor. Carre, F.; Proust, E.; Roca- 
boy, A. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France)). Jun 1983. 6p. (CONF-8306152— 
3). NTIS (US Sales Only), PC A02/MF AOI. Order 
Number DE84751363. 

From Workshop on fusion blanket technology; Erice, Italy 
(6 Jun 1983). 

The tritium cycle of a fusion reactor is hereafter investigated 
by a synthetic model of the tritium circulation between the blanket, 
the tritium recovery units from the breeder, the coolant, the plasma 
exhaust and the storage unit. Analytical expressions of the minimum 
required breeding capability and of the initial tritium supply are de- 
rived to analyse the sensitivity of these crucial parameters to the 
fractional burn up, to the tritium losses (radioactive and others) and 
to the processing time associated with the various units. As con- 
firmed by the parametric study of a few typical situations, the nec- 
essary breeding capability and the initial tritium supply are essen- 
tially functions of the total equilibrium inventory. In addition, the 
distribution of this total inventory among the various units and the 
possible disproportion of the time scales required by different re- 
covery processes, strongly influence the initial tritium requirement 
and the doubling time associated with given breeding performances. 
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42432 (CONF-840902—4) Recent developments in neu- 
tron dosimetry and damage calculations for fusion 
irradiations. Greenwood, L.R.; Smither, R.K. (Argonne Na- 
tional Lab., IL (USA)). 1984. Contract W-31- 109-ENG-38. 
13p. NTIS, PC A02/MF A01; GPO Dep. Order Number 
DE84015842. 

From 5. ASTM-Euratom symposium on reactor dosimetry; 
Geesthacht, F.R. Germany (24 Sep 1984). 

Fusion materials experiments require accurate neutron do- 
simetry measurements and damage calculations. Neutron cross sec- 
tion measurements are described for application at fission reactors, 
accelerator neutron sources, fusion reactors, and spallation neutron 
sources. For fission reactors work is in progress to resolve integral/ 
differential discrepancies and to develop new reactions for dosime- 
try. Reactions for fusion reactors are designed for plasma diagnos- 
tics and waste generation. Spallation reactions are being measured 
to extend our techniques to 800 MeV for spallation neutron 
sources. The SPECTER computer code has been developed to rou- 
tinely calculate displacement damage, gas production, recoil spec- 
tra, and total dose for 38 elements with a user specified neutron 
spectrum. New helium measurements and calculations are de- 
scribed. A new procedure is discussed for the thermal production 
of helium by nickel including previously neglected damage from 
the energetic **Fe recoils. 


42433 (DOE/DP/40124—29) Thermal transport meas- 
urements in six-beam, uv irradiation of spherical targets. Bar- 
nouin, O.; Delettrez, J.; Goldman, L.M.; Marjoribanks, R.; 
Richardson, M.C.; Soures, J.M.; Yaakobi, B. (Rochester 
Univ., NY (USA). Lab. for Laser Energetics). 1984. Con- 
tract AC08-80DP40124. 28p. (CONF-8405163—10). NTIS, 
PC A03/MF A01; GPO Dep. Order Number DE84015186. 

From Anomalous absorption conference; Charlottesville, 
VA, USA (6 May 1984). 

Thermal transport, mass ablation rates, and preheat have 
been studied in spherical irradiation at \ = 351 nm, using six of the 
24 beams of OMEGA. Mass ablation rates are higher in 351 nm 
than at 1054 nm irradiation, even when compared at the same ab- 
sorbed irradiance. Similarly to the case of 1054 nm irradiation es- 
sentially uninhibited transport was found at 351 nm. However, the 
low gradient temperature profile at the heat front characteristic of 
the experiments at 1054 nm was not observed here nor was ob- 
served the large difference between uniform and tight focus irradia- 
tion of spherical targets as at 1054 nm irradiation. Ablation pres- 
sures derived from charge collector data (more conservative than 
by using the spectroscopic results) rise from 10 to 100 Mbar for ir- 
radiance in the range of 4 x 10%* to 9 x 10'* W/cm? Preheat as 
measured by K/sub a/ radiation from titanium is shown to be due 
to radiative rather than fast electron preheat. Plastic coating of the 
target can reduce preheat to less than 1% of the absorbed laser 
energy. 


42434 (DOE/DP/40124—30) Thermal self-focusing at 
oblique incidence. Craxton, R.S.; McCrory, R.L. (Rochester 
Univ., NY (USA). Lab. for Laser Energetics). Mar 1984. 


Contract AC08-80DP40124. 18p. (CONF-8405163—8). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. Order Number 
DE84015183. 

From Anomalous absorption conference; Charlottesville, 
VA, USA (6 May 1984). 

Portions are illegible in microfiche products. 

Thermal self-focusing at oblique incidence has been investi- 
gated in two-dimensional line-focus geometry using the Eulerian 
hydrodynamics simulation code SAGE. The laser beam interacts 
with a long-scale-length preformed plasma with an expontial densi- 
ty profiele. Questions to be addressed include: (1) What happens 
when a self-focusing channel reaches the turning point of the inci- 
dent rays, and (2) Does the unabsorbed light return in the specular 
direction or back along the channel. A comparison is also made be- 
tween thermal self-focusing at normal incidence in cylindrical and 
line-focus geometries: in cylindrical geometry the self-focusing 
mechanism is enhanced by the relative ease with which plasma may 
be expelled from a small cylindrical channel. 
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42435 (DOE/DP/40124—31) Non-LTE considerations in 
spectral diagnostics of thermal transport and implosion ex- 
periments. Epstein, R.; Skupsky, S.; Delettrez, J.; Yaakobi, 
B. (Rochester Univ., ‘NY (USA). Lab. for Laser Energe- 
tics). 1984. Contract AC08-80DP40124. 12p. (CONF- 
8405163—6). NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE84015187. 

From Anomalous absorption conference; Charlottesville, 
VA, USA (6 May 1984). 

Recent thermal-transport and target-implosion experiments 
have used the emission of radiation from highly-ionized ions to 
signal the advance of laser-driven heat fronts and to mark the tra- 
jectories and stagnation points of imploding shells. We examine the 
results of such experiments with particular attention given to non- 
LTE effects of non-Maxwellian electrons and of finite ionization 
times on the populations of signature-emitting atomic species and 
on the formation of signature spectra and x-ray images in these ex- 
periments. 


42436 (DOE/DP/40124—33) Time-resolved measure- 
ments of the ionization front in transport studies. Marjori- 
banks, R.S.; Richardson, M.C.; Yaakobi, B.; Barnouin, O.; 
Delettrez, I; Epstein, R.,; Beich, W. (Rochester Univ., NY 
(USA). Lab. for Laser Energetics). 1984. Contract ACO08- 
80DP40124. 22p. (CONF-8405163—9). NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84015305. 

From Anomalous absorption conference; Charlottesville, 
VA, USA (6 May 1984). 

Characterization of the ionization front associated with ther- 
mal transport in laser-irradiated CH targets, as measured by x-ray 
emission from imbedded thin metallic layers, will be discussed. Ob- 
servations of time-resolved filter spectrometry and time-integrated 
crystal spectroscopy of continuum and line emission from targets 
uniformly irradiated by the 24-beam 1053 nm and 6-beam 351 nm 
OMEGA laser will be compared, and contrasted with LTE calcu- 
lations from the code LILAC; in particular, thin layer experiments 
suggest an observable competition between rates of ionization and 
hydrodynamic expansion. 


(DOE/DP/40124—39) Brillouin scattering in un- 
derdense uv laser-produced Tanaka, K.; Boswell, B.; 
Craxton, R.S.; Goldman, L.M.; Richarson, M.C.; Seka, W.; 
Short, R.W.; Soures, J.M. (Rochester Univ., NY (USA). 
Lab. for Laser Energetics). Mar 1984. Contract AC08- 
80DP40124. 24p. (CONF-8405163—7). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84015184. 

From Anomalous absorption conference; Charlottesville, 
VA, USA (6 May 1984). 

Portions are illegible in microfiche products. 

We report on studies of uv laser produced plasma interac- 
tions in underdense media. Particular attention was addressed to ob- 
servation of Brillouin scattering and self-focusing. These processes 
were studied in underdense foam targets whose average density is 
0.02 g/cm® (n/sub e/= 2n/sub c//3). The plasma was produced by 
a single beam uv laser (GDL) with up to 60 J on target and 800 
psec pulse duration. The backscattered light was spectrally resolved 
and its energy was monitored. An x-ray pinhole camera looked 
side-on at the plasma around 1 keV, providing some evidence for 
self-focusing. 


(DOE/ER/52103—T1) Development and analysis 
of fusion breeder blanket neutronics. Progress report, Novem- 
ber 1, 1983-October 31, 1984. (California Univ., Los Angeles 
(USA). Dept. of Mechanical, Aerospace and Nuclear Engi- 
neering). 1984. Contract AT03-84ER52103. 7p. NTIS, PC 
A02/MF A011; GPO Dep. Order Number DE84015565. 

The following activities are briefly described: (a) the IBM 
versions of the computer codes FORSS, PUFF-II, ONETRAN, 
TWOTRAN-II, and DOT4.3 were obtained from the Radiation 
Shielding Information Center (RSIC) and have been implemented 
on the UCLA local computer, the IBM 3033; (b) mathematical and 
computational models to describe the time-dependent transport and 
inventory of tritium in individual components of a fusion reactor 
system have been developed; (c) extensive cross-section sensitivity 
and uncertainty analysis was carried out to evaluate an estimate for 
the uncertainty associated with the TBR (both from *Li and "Li, 
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individually) in four of the leading blanket concepts (the LixO/HT- 
9 helium-cooled blanket, the 17Li-83Pb/PCA self-cooled blanket, 
the LiAlO./He/FS/Be blanket, and the flibe/He/FS/Be blanket); 
(d) as far as the TBR obtain able in various blanket concepts is con- 
cerned, a comparative analysis was carried out to estimate the 
change in TBR in a particular blanket module when placed in a to- 
kamak machine [R (first wall) ~ 2 m] as opposed to adopting the 
same blanket in a mirror machine [R (first wall) ~ 50 cm] with the 
same wall loading. 


42439 (DOE/ER/52105—T1) Key issues of fusion nucle- 
ar technology development (FINESSE). Progress report, No- 
vember 1, 1983-October 31, 1984. (California Univ., Los An- 
geles (USA). Dept. of Mechanical, Aerospace and Nuclear 
Engineering). 1984. Contract AT03-84ER52105. 6p. NTIS, 
PC A02/MF A01; GPO Dep. Order Number DE84016064. 

Some effort was devoted during the first year to surveying 
the general characteristics of mirrors and tokamaks as test facilities. 
Some progress has been made in developing design options that in- 
crease the testing capabilities and reduce the cost of test facilities 
based on the mirror and tokamak concepts. Work on new models 
for characterizing the particular types of plasmas most suitable for 
dedicated fusion nuclear test facilities has been initiated. Summaries 
of work are presented. 


42440 (ECN—137) Thermal response of the first wall of 
a fusion reactor blanket to plasma disruptions. Klippel, H.Th. 
(Stichting Energieonderzoek Centrum Nederland, Petten). 
Sep 1983. 79p. NTIS (US Sales Only), PC A05/MF AO1. 
Order Number DE84701980. 

Major plasma disruptions in Tokamak power reactors are 
potentially dangerous because high thermal overloading of the first 
wall may occur, resulting in melting and evaporation. The present 
uncertainties of the disruption characteristics, in particular the 
space and time dependence of the energy deposition, lead to a wide 
variation in the prospective surface energy loads. The thermal re- 
sponse of a first wall of aluminium, stainless steel and of graphite 
subjected to disruption energy loads up to 1000 J cm™~? has been 
analysed including the effects of melting and surface evaporation, 
vapour recondensation, vapour shielding, and the moving of the 
surface boundary caused by the evaporation. A special calculation 
model has been developed for this purpose. The main results are 
the following: by values of local transient energy depositions over 
1500 J cm~? bare stainless steel walls are damaged severely. Further 
calculations are needed to estimate the endurance limit of several 
candidate first wall materials. Applications of coatings on surfaces 
need special attention. For the reference INTOR disruption 
(approx. 100 J cm™*) evaporation is not significant. The effect of 
vapour shielding on evaporation has been found to be significant. 
The effect on melting is less pronounced. In a complete analysis the 
stability and dynamic behaviour of the melted layer under electro- 
magnetic forces should be included. Also a reliable set of plasma 
disruption characteristics should be gathered. 


42441 (ECN—143) Fusion technology program. Semi- 
annual report, January-June 1983. Elen, J.D. (Stichting En- 
ergieonderzoek Centrum Nederland, Petten). Nov 1983. 
70p. NTIS (US Sales Only), PC A04/MF A0Ol. Order 
Number DE84702162. 

The safety analysis of the liquid lithium-lead blanket module 
concept for INTOR/NET was extended to shock waves resulting 
from coolant tube rupture. A report was published on first wall 
damage by plasma disruptions. A review is given of all tools devel- 
oped by ECN for model calculations of nuclear data. Re-evaluated 
level-density parameters of the stable lead isotopes are presented. 
Neutron transport calculations with FURNACE performed for the 
neutron diagnostic system of JET, were compared with MORSE 
calculations performed in Harwell. A new formula is introduced to 
predict tritium breeding losses due to penetrations. Samples of 
stainless steel-316 and of vanadium-titanium alloys are under irra- 
diation in the core of the HFR, for assessment of radiation effects 
on mechanical properties. Low-cycle fatigue testing of unirradiated 
ss 316, as reference, provided information on temperature, frequen- 
cy, and strain range dependence. The 8-Tesla niobium-titanium su- 
perconducting solenoid of 1-m inner bore was installed in the 
SULTAN superconductor test facility and was found to operate ac- 
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cording to design specification. Progress is reported in the develop- 
ment of a 5-kA niobium-tin conductor as required for one of the 12- 
Tesla insert coils for SULTAN, which will be constructed by 
ECN. New projects started on development and testing of ceramic 
lithium compounds for tritium production and on the design of an 
in-pile fatigue rig. 


42442 (EGG-M—01884) Importance of activation prod- 
ucts in fusion safety. Crocker, J.G. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 1984. Contract AC07-76ID01570. 4p. 
(CONF-840614—99). NTIS, PC A02/MF A011; GPO Dep. 
Order Number DE84015278. 

From Annual meeting of the American Nuclear Society; 
New Orleans, LA, USA (3 Jun 1984). 

Activation products are produced in fusion reactors from the 
interaction of various reactor materials with the high-energy neu- 
trons that are produced from the fusion of deuterium (D) and triti- 
um (T). The presence of these activation products produces safety- 
related complications that must be solved at each stage of the 
fusion reactor life cycle from siting and design, to operation, and 
ultimately to decommissioning. This paper discusses the impact of 
activation products on fusion reactor safety and options that the re- 
actor designer has to reduce, mitigate, or eliminate these impacts. 


42443 (FEI—1265) Thermionic converters. Part 1. Kuz- 
netsov, V.A.; Shcherbinin, P.P. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. 
Fiziko-Ehnergeticheskij Inst.). 1982. 7lp. (in Russian). 
NTIS (US Sales Only), PC A04/MF AOl1. Order Number 
DE84702611. 

The possibilities and scope of thermionic power systems 
have been studied. Physical principles of thermionic power are 
given. Techniques developed for controlling the state of plasma and 
electrode surface of a thermionic converter (TIC)-plasma diode are 
reviewed. Results of experimental and theoretical investigation into 
the nature of collisional and ionization-recombination processes in 
plasma are given. It is shown that spontaneously formed resistance 
of a plasma gap and the state of electrode surfaces determine the 
parameters of the first generation TIC: effeciency = 17-20%, ca- 
pacity < or approximately 8 W/cm. Controlling plasma state and 
electrode surfaces by external effects enables a potential increase in 
the TIC efficiency up to 30% and more, at an emitter temperature 
below 2000 K and at the 900 K collector temperature. Such TIC 
will enable to improve the TIC efficiency from 40 up to 50%. 


42444 (IA—1386, pp 75) Multi-shock compression of 
solid targets using tailored laser pulses. Jackel, S.; Salzmann, 
D.; Krumbein, A.; Eliezer, S. Jul 1983. NTIS (US Sales 
Only), PC A15/MF A0O1. Order Number TI84780540. 

In Research laboratories annual report 1982. 


42445 (IA—1386, pp 55-56) Partially-catalyzed-deuteri- 
um fusion breeders with tritium assistance. Greenspan, E. 
(Israel Atomic Energy Commission, Tel Aviv); Miley, G.H. 
(Illinois Univ., Urbana (USA)). Jul 1983. NTIS (US Sales 
Only), PC A15/MF A0O1. Order Number T1I84780540. 


In Research laboratories annual report 1982. 


42446 (IAE—3681/7) Tokamak corrugation. Gribov, 
Yu.V.; Tsaun, S.V.; Yushmanov, P.N. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1982. 47p. (In Russian). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE84702203. 

Data on tokamak magnetic field corrugation are systema- 
tized. An approximated formula for the magnitude of magnetic field 
perturbation due to coil discreteness is obtained. Perturbations of 
the magnetic field caused by inaccuracy in alignment and fabrica- 
tion of coils are considered. 





42447 (I[AE—3692/7) Corrugation of the toroidal mag- 
netic field in tokamak devices. Gribov, Yu.V. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1982. 15p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1. Order Number 
DE84702778. 

Calculation results of corrugation of the toroidal magnetic 
field of tokamak with a strong field and the T-13 tokamak are pre- 
sented, and evaluations of the corrugation effect on transport proc- 
esses are made. It is shown that corrugation affects, but slightly, the 
ionic thermal conductivity at all the stages of compression in case 
of a strong field tokamak plasma. The corrugated ionic thermal 
conductivity of the T-13 tokamak plasma is comparable with the 
ionic thermal conductivity in an axisymmetric magnetic field at the 
initial compression stage and is considerably lower at its final stage. 


42448 (IAE—3697/6) TRAP-1 program for solving the 
two-dimensional non-stationary Fokker-Plank equation. Golo- 
vin, I.N.; Ershov, A.A.; Kozlov, N.P.; Khvesyuk, V.I. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1982. 36p. (in 
Russian). NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE84702707. 

FORTRAN-4BESM-6. 

The TRAP-1 program (FORTRAN, BESM-6 computer), 
designated for solution of the problem, concerning ion confinement 
in a magnetic mirrors by the Fokker-Plank kinetic equation solution 
is described. The Boltzmann kinetic equation for ions, in which the 
Coulomb collisions are described by the Fokker-Plank operator is 
used as a mathematical model. One component plasma (electron 
effect on ions is ignored) is considered. It is considered that the 
system is homogeneous in radial and azimuthal directions. The pro- 
gram enables to calculate the values of ion distribution function in a 
mirror, to determine the density, the mean energy and the time of 
plasma confinement at different values of plug ratio and injection 
parameters for arbitrary initial distributions. The calculation time 
for one variant equals about 10-20 min. 


42449 (IAE—3709/7) Intense plasma flux motion in in- 
homogeneous magnetic fields. Lyashenko, V.N.; Skvortsov, 
Yu.V.; Strunnikov, V.M.; Tserevitinov, S.S. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1983. 14p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84702779. 

Experimental study was made on performance of pulse ac- 
celerator, generating plasmoids magnetized at the input gradient of 
a longitudinal magnetic field. The plasma conductivity at the field 
input is found to be sufficiently lower than the Coulomb one. This 
effect results in heating and an increase in the plasma specific en- 
thalpy, as well as in reduction of the electron heat conductivity 
along the flux. The possibility of additional plasma heating at the 
inputs to sharp constricting portions of the transport system was 
shown. The data on processes, accompanying the plasmoid escape 
into the region, free of magnetic fields were obtained. 


42450 (I[AE—3715/7) Study on the T-15 tokamak model 


coils made of a supercond current element. 
Ivanov, D.P.; Kejlin, V.E.; Klimenko, E.Yu.; Kovalev, I.A.; 
Lelekhov, S.A.; Novikov, S.I.; Pekhterv, A.A.; Pozvonkov, 
M.M.; Posadskij, I.A.; Chernoplekov, N.A. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1983. 15p. (dn R Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84702208. 

Properties of super-conducting current-carrying elements 
(SCCE) based on niobium-tin, intended for a T-15 tokamak toroidal 
magnetic field coils, are investigated. The SCCE critical current 
dependence on temperature and magnetic field induction, influence 
of deformations on SCCE current-carrying capacity, SCCE resist- 
ance degree to pulse thermal perturbances have been investigated. 
Disc coils with 560 mm and 860 mm internal diameter have been 
tested. It is shown that degradation of current carrying capacity of 
the conductor in model coils as compared with short samples is 
connected with a mechanical damage to material in the process of 
its manufacturing and rewinding. In the course of investigation of 
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the SCCE stability for pulse magnetic field disturbances, the effect 
of mutual orientation of transport current- and pulse magnetic field 
vector on the SCCE stability has been found as well as that of the 
coolant state. 


42451 (IAE—3718/14) Experimental study on the CO»- 
laser radiation focusing for technology. Antyukhov, V.V.; 
Glova, A.F.; Dan’shchikov, E.V.; Dymshakov, V.A.; Ka- 
churin, O.R.; Lebedev, F.V.; Ryazanov, A.V.; Fromm, 
V.A. (Gosudarstvennyj Komitet po Ispol’ zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1983. 

23p. (a Russian). NTIS (US Sales Only), PC A02/MF A0O1. 

Order Number DE84702209. 

Results of experimental studies on radiation focusing of high- 
intensity CO,-lasers: laser with unstable resonator and multibeam 
laser, are presented. The radial and axial distributions of radiation 
intensity in the region of focusing and the effect of spherical aberra- 
tions of focusing lenses on the distributions have been studied. Opti- 
mization of simple focusing systems at different parameters of laser 
beams is realized. The results can be used both in the focusing of 
laser radiation for technological purposes and in the experiments on 
radiation interaction with substance. 


42452 ([AE—3721/6) Optimal shape of a toroidal sur- 
face. Kudryavtsev, V.S. (Gosudarstvennyj Komitet po 
Ispol’'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1983. 12p. (in Russian). NTIS (US 
Sales Only), A02/MF AOl. Order Number 
DE84702210. 

Optimal shape of a toroidal chamber cross section is calcu- 
lated for tokamak devices with a minimal surface area at a given 
volume and internal gap to ensure minimal chamber material con- 
sumption or minimal heat losses. The problem on an optimal cham- 
ber shape at a given external size is considered as well. The result is 
expressed analytically through elliptical functions. As in other cal- 
culations for the case of a small gap (steep torus) the cross section 
has a D-type shape. A simple method of plotting cross sections of 
such surfaces of revolution is outlined. 


42453 (IAE—3730/6) Plasma drift equilibrium (rotation) 
in toroidal systems with complicated geometry of magnetic 
field. Mikhajlovskij, A.B.; Tsypin, V.S. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1983. 21p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0l1. Order Number 
DE84702211. 

Plasma rotation in toroidal systems is theoretically investi- 
gated. The dependence of the magnetic axis curvature on the longi- 
tudinal coordinate, the magnetic axis torsion depending also on the 
longitudinal coordinate and the magnetic field corrugation are 
taken into account. The aspect ratio is considered to be great and 
magnetic surfaces to be round. Generic equations for relaxation of 
poloidal and toroidal velocities are obtained. These equations for 
the regime of frequent collisions (Pfirsch-Schluter regime) are ana- 
lyzed. It is shown that, as a result of relaxation due to the longitu- 
dinal viscosity, in the toroidal corrugated systems the equilibrium 
with zero toroidal velocity is established. A generic formula for the 
poloidal velocity in the Pfirsch-Schluter regime is obtained. As in a 
tokamak, this velocity is proportional to the ion temperature gradi- 
ent and depends neither on the density gradient, nor on the radial 
electric field. 


42454 (AE—3741/10) Effect of a homogeneous magnetic 

Te iceman uname ee 
characteristics of superconducting cables. Kejlin, V.E.; Ko- 
valev, I.A.; Pozvonkov, M.M.; Romanovskij, V.R. (Gosu- 
darstvennyj Komitet po Ispol’ zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1983. 8p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84702780. 

Critical currents in a superconducting niobium-tin current - 
carrying element for the T-15 tokamak device in the transverse 
fragment-homogeneous magnetic field are determined experimental- 
ly and by means of calculations. Samples of busbar manufactured 
using the method of galvanic splicing of bunched nine multicore ni- 
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obium-tin conductors 1.5 mm in diameter with two copper conduits 


4x0.5 mm have been investigated. Two superconducting solenoids 
have been used for measurements: a stretched solenoid with a short 
horizontal field (inner diameter is about 5 cm) a stretched solenoid 
with a long vertical field (inner diameter is about 32 cm). The 
measurements were taken both with sufficient cooling (the sample 
was freely flowed around by liquid helium) and with insufficient 
cooling the sample was densely covered (in the region of homoge- 
neous field by several layers of insulating tape on fabric base). The 
sample lead-in current rate was 100 A/s. It is shown that in the 
long’ field the critical currents weakly depend on cooling condi- 
tions, whereas the corresponding dependence for the case of the 
short field is much stronger. Under similar cooling conditions the 
critical currents in the short field proved to be higher than the criti- 
cal currents in the long field (by 8-10% for good cooling and by 4- 
5% for poor cooling). 


42455 (1AE—3745/14) Three-position bridge inverter in 
the automation system for plasma filament equilibrium con- 
finement. Averin-Lavrov, I.M.; Naftulin, S.M. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1983. 7p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84702215. 

An automation system for plasma filament confinement is de- 
veloped in the TOKAMAK T-13 device without a copper case. A 
three-position bridge voltage inverter on thyristors is used for gen- 
eration of a controlling magnetic field. The inverter operation is de- 
scribed. The effect of plasma filament equilibrium confinement is at- 
tained. 


42456 (IAE—3761/1) Joule energy losses in a multilayer 
coil at pulse discharge on an active resistance. Kolyadin, 
N.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 


1983. 5p. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84702787. 

The problem of Joule energy losses in multilayer coils at a 
pulse discharge across an active resistance is analyzed. An exact an- 
alytical expression is obtained for the mentioned losses in a wide 
range of variations of the current attenuation constant in a coil. 
Practical recommendations on the choice of optimum winding 
structure are presented. It is shown that practically one can select 
such winding structure for any quasistationary discharge regime 
when the efficiency in case of inductance coil discharge across the 
active resistance is close to unity. 


42457 (IAE—3777/15) Computation process organization 
in systems for physical experiment automation. Timonin, 
V.V.; Fyakhretdinov, A.N. (Gosudarstvennyj Komitet po 
Ispol’'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1983. 16p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702216. 

The technique for organization of the applied and system 
software for automation of physical experiments at the tokamak 
type devices is described. Specific features of the automated system 
structure and methods for computation process control when these 
systems are used are considered. The method for computation proc- 
ess control based on a procedure interpretative language is suggest- 
ed. The structure, principles of organization and characteristics of 
the realized version of such language are described. Examples of 
using the language in organization of applied system for physical 
experiment automation are given. 


42458 (INIS-mf—9006, pp 261-267) Sputtering and its 
importance for the thermonuclear fusion. Bohdansky, J. 
(Max-Planck-Institut fuer Plasmaphysik, Garching (Germa- 
ny, F.R.)). 1984. NTIS (US Sales Only), PC A18/MF AO1. 
Order Number T184780511. (CONF-840120—). 

From 4. symposium on atomic and surface physics; Hinter- 
moos, Austria (29 Jan 1984). 

As introductory paper for the section Surface and solid state 
an overflow on sputtering is given including physical and chemical 
sputtering, impurity transport and impurity sputtering. 


ERA-9/20 / 5642 


42459 (INIS-mf—9032, pp vp) Inertial systems for con- 
trolled thermonuclear fusion. Schmiedberger, P.; Dragila, R. 
(Ceske Vysoke Uceni Technicke, Prague (Czechoslovakia). 
Fakulta Jaderna a Fysikalne Inzenyrska). 1981. (In Czech). 
NTIS (US Sales Only), PC A06/MF AO1. Order Number 
DE84780517. (CONF-8108164—Pt.2). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 

The current state of laser thermonuclear research and the 
main problems of the way to laser fusion are discussed. Main goals 
of the controlled fusion research and the differences between mag- 
netic and inertial confinement schemes are explained. A typical 
laser fusion experiment with an imploding target is described. The 
key parts of the laser fusion system are then discussed in more 
detail, namely compressing targets and laser generators. The de- 
signs of various targets are illustrated with a schematic diagram. 
The existing laser systems and those under development are com- 
pared from the point of view of their efficiency and achievable 
power. Finally, the requirements on experimental and diagnostic 
techniques, and future reactor materials are briefly discussed to- 
gether with reasonable time estimates for the milestones. 


42460 (INIS-SU—219, pp 3-11) Design and technological 
peculiarities of the TM-4A installation. Alekseev, A.G.; 
Bol’shakova, M.M.; Bondarchuk, Eh.N. 1982. (In Russian). 
NTIS (US Sales Only), PC Al4/MF AO1. Order Number 
DE84780219. (CONF-8106209—Vol.2). 

From 2. all-union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (23 Jun 1981). 

A small experimental thermonuclear installation TM-4A spe- 
cially designed for foreign nuclear research centres is described. 
The TM-4A is a Tokamak device intended for studying physical 
processes in a high-temperature plasma with the maximum electron 
concentration of about 5X10%* cm~%, electron temperature of 700 
eV, ion temperature of about 250 eV. The TM-4A installation has 
the following specifications: 0.53 m large torus radius, 0.1 m dis- 
charge chamber radius, 120 kA max. plasma current, 0.015 s plasma 
confinement duration, 120 s interval between discharges, 4T longi- 
tudinal magnetic field strength, 1x10~* Torr max. pressure in dis- 
charge chamber. The main systems of the device: electromagnetic 
and vacuum systems, gas exhaustion and injection complexes, 
power supplies for magnet coils, diagnostics, data acquisition, proc- 
essing and storage systems are described in brief. 


42461 (INIS-SU—219, pp 12-16) Complex studies of 
mockups of electric insulators of cryoresistive coils of the T- 
15 device electromagnet system. Aksenov, O.E.; Gringof, 
V.G.; Il'in, G.V.; Lapenas, A.A.; Stepanov, A.N.; Ulmanis, 
U.A. (Spetsial’noe Konstruktorskoe Byuro po sinteticheskoj 
Izolyatsii); Klimov, A.V.; Churakov, G.F. (Nauchno- 
Issledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, Len- 
ingrad (USSR)). 1982. (In Russian). NTIS (US Sales Only), 
PC Al4/MF AOl. Order Number DE84780219. (CONF- 
8106209—Vol.2). 

From 2. all-union conference on engineering problems of 
thermonuclear reactors; Leningrad, USSR (23 Jun 1981). 

The test results are presented for multilayer electrical insula- 
tion of coils in the T-15 thermonuclear device electromagnet 
system. The insulation is made on a base of polyimide tape with ad- 
hesive coating. In the 77-93 K range the tape insulating strength is 
35 MV/m, the dielectric loss tangent is less than 1075, dielectric 
permeability is 2.5, volume resistivity is more than 105 Ohmxcm. 
The insulation has been tested for radiation effects in the IRT-2000 
nuclear reactor. Different batches of insulation mockups 0.7 mm 
thick have been irradiated up to the integral fast neutron flux 
within the 107*-5x10?* neutr./cm? range (E >= 0.1 MeV), 
(J=101'-10" neutr./cm?xs) at the corresponding temperature be- 
tween 390 and 420 K. The given data on insulating strength point 
to a high radiation resistance of the multilayer polyimide insulation. 
To make sure finally that the developed insulation system meets the 
requirements of the operating conditions for thermonuclear device 
electromagnet system coils the device has been tested for operation- 
al life. On the basis of the test results a conclusion can be made that 
at the present development stage the multilayer polyimide insula- 
tion based on the adhesive tape meets to the utmost degree the re- 





quirements corresponding to the complicated operating conditions 
of the T-15 thermonuclear devices. 


42462 (IPPJ—572) Linked tandem mirror configuration 
as a possible steady state high 8 plasma container. Ikuta, Ka- 
zunari. (Nagoya Univ. (Japan). Inst. of Plasma Physics). 
Apr 1982. 16p. NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE84701964. 

A possibility of achieving steady state high 8 plasma con- 
finement in toroidal geometry is considered in detail by closing off 
the ends of tandem mirrors entirely by flux bridges, where 8 is the 
ratio of plasma pressure to the magnetic pressure. The key problem 
of this approach seems to be the magnetic design of magneto-hy- 
drodynamically stabilized, preferentially leaky bridges. 


42463 (IPP J—573) Feedback control of thermal runaway 
with compression-decompression. Okamoto, M.; Ohnishi, M.; 
Hirano, K. (Nagoya Univ. (Japan). Inst. of Plasma Physics). 
Mar 1982. 37p. NTIS (US Sales Only), PC A03/MF AOl1. 
Order Number DE84701965. 

The active feedback control by means of major radius com- 
pression-decompression has been studied for the purpose of burn 
control in a self-ignited tokamak. Based on a zero-dimensional 
transport code, together with a simple but realistic feedback control 
system which regulates the vertical magnetic field applying com- 
pression-decompression to the plasma, numerical calculations have 
been carried out for Alcator, Coppi-Mazzucatto and Hirshman- 
Molvig scalings taking an INTOR-like tokamak as an example. It is 
shown that the feedback control can move the plasma automatical- 
ly to the marginal ignition point from the sub- or super-ignited 
region after the additional heating is stopped. Once the plasma has 
found the marginal ignition point, the control can maintain its oper- 
ation point suppressing the thermal runaway completely without 
any significant change in major radius. Linear stability analysis for 
general type of scalings has shown that the control is achievable for 
suitable gain even if the time lag of the system is longer than the 
thermal runaway time. Dependences of the stability on scaling laws 
are also studied. It is demonstrated from a numerical example that 
varying the fusion output power level during the operation is possi- 
ble without bringing about the thermal runaway. 


42464 (IPP J—597) Simple method of sheet plasma pro- 
duction for high current negative ion, II. Curved sheet 
plasma. Uramoto, Joshin. (Nagoya Univ. (Japan). Inst. of 
Plasma Physics). Jun 1982. 16p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84701967. 

Sheet plasmas with various curvatures can be produced by 
arranging two different forms of rectangular permanent magnets on 
both sides of a cylindrical plasma column along a magnetic field. 
The sheet plasmas are very useful for focusing negative ion beams 
produced by surface conversion, which are called "Yatsuhashi” 
(curved cracknel) plasma. 


42465 (JAERI-M—82-195) Studies on divertor effects by 
means of the Doublet-III high-temperature plasma device. 
Shimada, Michiya. (Japan Atomic Energy Research Inst., 
Tokyo). Dec 1982. 70p. NTIS (US Sales Only), PC A04/ 
MF AO1. Order Number DE84702077. 

The diverter action on impurity removal, helium ash com- 
pression and radiative cooling was studied in Doublet-3, placing 
emphasis on the applicability to reacting plasma grade devices such 
as Intor. The following principal results were obtained with a 
single-null poloidal diverter without the diverter chamber and the 
diverter throat (referred to as open diverter), and the diverter coils 
being installed outside the vacuum chamber. The diverter reduced 
metallic impurities in the central plasma volume, carbon influx and 
radiation loss, and changed a typically peaked radiation power pro- 
file to a hollow profile. In helium-seeded diverter discharge, helium 
gas pressure near the diverter rose with the increase of main plasma 
density, and the pressure was high enough to demonstrate the pos- 
sibility of helium ash exhaust in a diverted tokamak. The radiation 
power in the diverter volume significantly increased with the in- 
creasing main plasma density to as much as 50 % of the input 
ohmic power. The remote radiation cooling reduced the thermal 
load on the diverter plate, and the electron temperature near the 
diverter plate was cooled down. The source of this remote radi- 
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ative cooling power was the mixture of line radiation of hydrogen 
neutral and oxygen. 


42466 (JAERI-M—82-216) Investigation of shielding 
analysis method for fusion reactors. Sasamoto, Nobuo; Iida, 
Hiromasa; Ikeda, Takao. (Japan Atomic Energy Research 
Inst., Tokyo). Jan 1983. 73p. (In Japanese). NTIS (US Sales 
Only), PC A04/MF AO1. Order Number DE84702076. 

An investigation has been made, at the shielding laboratory, 
into the status of shielding analysis method for fusion reactor based 
on conceptual designs of a variety of fusion power reactors and 
fusion experimental facilities, in cooperation with the Fusion Reac- 
tor Shielding Working Group in the Research Committee on Fast 
Neutron Shielding of the Atomic Energy Society of Japan. The re- 
actors and facilities considered are CULHAM MKII(U.K), SPTR 


(Japan), TFTR(U.S.A.), STARFIRE(U.S.A.) and INTOR- 
USAWS.A,). 


42467 (JAERI-M—83-017) Preparatory evaluation on 
heat and particle loads, helium pumping, and limiter material 
for INTOR pumped limiter. Saito, Seiji; Fujisawa, Noboru; 
Sugihara, Masayoshi; Ueda, Koju; Nakamura, Hiroo. (Japan 
Atomic Energy Research Inst., Tokyo). Feb 1983. 3ip. 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE84702078. 


Toroidal belt-type pumped limiters are discussed as a possi- 
ble method for the heat removal and helium ash exhaust in INTOR. 
The comparisons are made between two typical configurations of 
the pumped limiter from the various viewpoints: the heat and parti- 
cle fluxes, pumping speed, sputtering erosion and impurity accumu- 
lation in main plasma. In the first configuration, the limiter plate is 
set up tangential to the outer most plasma surface. In the second 
configuration, the limiter plate is inserted near the null point of the 
poloidal magnetic field. It is found that the both types of the 
pumped limiters suffer nearly the same various conditions from 
overall aspects. 


42468 (JAERI-M—83-023) Electric breakdown property 
of Halon gas. Suzuki, Kunihiro. (Japan Atomic Energy Re- 
search Inst., Tokyo). Feb 1983. 16p. (In Japanese). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702107. 

The Halon gas fire-protection facilities are effective against 
electric fire accidents because of the high electric breakdown volt- 
age as well as of the significant fire-extinguishing performance. 
Hence the Halon gas fire-extinguishing sysiem is introduced widely 
in JT-60. Experiments were undertaken to investigate the electric 
property of Halon gas under various conditions which may appear 
in the actual electric fire accidents. Resalts show that the break- 
down voltage of the mixture gas of Halon gas and that air is fairly 
proportional to the Halon gas concentration. The breakdown volt- 
age is not influenced by smoke from burning cables and by decom- 
position products of Halon gas. 


42469 (KFTI—83-7) Form coefficient of helical toroidal 
solenoids. Amelin, V.Z.; Kunchenko, V.B. (AN Ukrainskoj 
SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 1982. 16p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE84702782. 

For toroidal solenoids with continuous spiral coil, winded 
according to the laws of equiinclined and simple cylindrical spirals 
with homogeneous, linearly increasing to the coil periphery and 
Bitter distribution of current density, the analytical expressions for 
the dependence between capacity consumed and generated magnet- 
ic field, expressions for coefficients of form similar to Fabry coeffi- 
cient for cylindrical solenoids are obtained and dependence of the 
form coefficient and relative volume of solenoid conductor on the 
number of revolutions of screw line per one circumvention over 
the large torus radius is also investigated. Analytical expressions of 
form coefficients and graphical material permit to select the opti- 
mum geometry as to capacity consumed both for spiral (including 
force-free) and conventional toroidal solenoids of magnetic systems 
in thermonuclear installations. 
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42470 (LA-UR—84-2410) Compact approach to fusion 
power reactors. Hagenson, R.L.; Krakowski, R.A.; Bathke, 
C.G.; Miller, R.L. (Technology International, Inc., Ames, 
IA (USA); Los Alamos National Lab., NM (USA)). 1984. 
Contract W-7405-ENG-36. 13p. (CONF-840910—4). NTIS, 
PC A02/MF AOl; 1; GPO Dep. Order Number 
DE84015534. 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 Sep 1984). 

Portions are illegible in microfiche products. 

The potential of the Reversed-Field Pinch (RFP) for devel- 
opment into an efficient, compact, copper-coil fusion reactor has 
been quantified by comprehensive parametric tradeoff studies. 
These compact systems promise to be competitive in size, power 
density, and cost to alternative energy sources. Conceptual engi- 
neering designs that largely substantiate these promising results 
have since been completed. This 1000-MWe(net) design is described 
along with a detailed rationale and physics/technology assessment 
for the compact approach to fusion. 


42471 (NITEFA-P-K—0545) Specific features of the proc- 
esses in the region of ion extraction and gas efficiency of ring 
surface-plasma sources of negative hydrogen ions. Komarov, 
V.L.; Strokach, A.P. (Nauchno-Issledovatel’skij Inst. Ehlek- 
trofizicheskoj Apparatury, Leningrad (USSR)). 1983. 15p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE84702783. 

The results of investigation into processes in extraction gap 
of a ring surface-plasma source of negative hydrogen ions (SPS-K) 
for production of intense tubular beams are presented. Reasons for 
ignition of high voltage parasitic discharges in the region of SPS-K 
ion selection are determined. Region of parameters of the source 
excluding occurence of these discharges and assuring effective 
beam shaping is established based on the laws of charged particle 
motion in crossed electric and magnetic fields. The results obtained 
permit to satisfactorily explain separation of negative ion beam and 
flux of accompanying electrons in SPS-K that is important in de- 
signing high-current sources with long pulse duration. Technique of 
measuring pulsed gas flows and determining gas efficiency of ring 
surface-plasma sources is suggested. SPS-K gas efficiency reaches 
30% at 2 A/cm? density of emission current of negative ions. It is 
stated that the source can keep up the necessary gas arrival in gas 
discharge chamber for realization of discharges effectively generat- 
ing negative hydrogen ions. 


42472 (RL—83-040) Radiation transport in MEDUSA. 
Rose, S.J.; Evans, R.G. (Rutherford Appleton Lab., Chilton 
(UK)). Sep 1983. 42p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE84701982. 

The transport of energy by X-ray photons has been included 
in the ID Lagrangian hydrodynamics code, MEDUSA. Calcula- 
tions of the implosion by 0.53 pm laser irradiation of plastic and 
glass microballoons of current interest at the Central Laser Facility 
show that radiation preheats the fill gas and alters the temperature 
and density profiles during the implosion. A lower maximum gas 
temperature is obtained and this results, for a DT gas fill, in a 
greatly reduced neutron yield. 


42473 (RL—83-127) Uniformity of illumination of a 
spherical target using 6 or 12 laser beams. Bell, A.R.; Nicho- 
las, D.J. (Rutherford Appleton Lab., Chilton (UK)). Dec 
1983. 25p. NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE84702219. 

Calculations are presented of the uniformity of illumination 
of spherical targets by 6 or 12 laser beams. The effects of spatial 
smoothing of energy deposition by conduction in the corona and 
variation of absorption with angle of incidence are considered. 
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42474 (SAND—84-0893C) Vacuum inductive pulsed 
power compression for inertial confinement fusion. Cooper- 
stein, G.; Meger, R.A.; Boller, J.R.; Colombant, R.J.; Gold- 
stein, S.A.; Kulsrud, R.; McDonald, S.; Neri, J.M.; Oli- 
phant, W.F.; Ottinger, P.F. (Naval Research Lab., Washing- 
ton, DC (USA); Sandia National Labs., Albuquerque, NM 
(USA); Science Applications, Inc., McLean, VA (USA)). 
1984. Contract AC04-76DP00789. 2p. (CONF-840910—1). 
NTIS, PC A02/MF A0O1l; GPO Dep. Order Number 
DE84010935. 

From 10. international conference on plasma physics and 
controlled nuclear fusion research; London, UK (12 Sep 1984). 

Light ion beam Inertial Confinement Fusion (ICF) requires a 
short (~ 10 ns), high power (~ 100 TW) ion beam to symmetrical- 
ly irradiate a pellet. The United States light ion beam ICF program 
is centered at Sandia National Laboratories (SNL) where two super 
power generators are located. The PBFA I generator[1], presently 
in operation, uses Marx and pulse-line technology to deliver hun- 
dreds of kilojoules of energy in a 40 to 50 ns pulse to an ion beam 
diode. This system consists of 36 smaller generators added in series 
and parallel combinations near the load. The next generation 
system, known as PBFA II, is presently under construction at SNL. 
This system will also be modular and will be capable of delivering 
megajoules of energy to a load. In order to take full advantage of 
the available energy from these generators, the effect of inter- 
module jitter must be minimized to symmetrize the power flow, 
and the pulse width narrowed to ~ 10 ns to attain some degree of 
power multiplication. 


42475 (TRITA-PFU—82-13) Density limit of tokamaks. 
Lehnert, B. (Royal Inst. of Tech., Stockholm (Sweden). 
Plasma Physics and Fusion Research). Dec 1982. 34p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE84702792. 

Under the conditions performed so far in quasi-steady toka- 
mak experiments near the density limit, the plasma pressure gradi- 
ent in the outer layers of the plasma body becomes mainly deter- 
mined by the plasma-neutral gas balance. An earlier analysis of bal- 
looning instabilities driven by this gradient in regions of bad curva- 
ture has been extended to deduce an explicit stability criterion 
which determines the density limit. This criterion is closely related 
to the empirical Murakami limit. At relevant tokamak data, the de- 
duced limit becomes proportional to J(sub)zR(sup)1/2 where 
J(sub)z is the average current density and R the major plasma 
radius. It is further found to be independent of the toroidal magnet- 
ic field strength and anomalous transport, as well as to be a slow 
function of the outer layer temperature and the mass number. The 
deduced stability criterion is consistent with experiments performed 
so far. Provided that the present analysis can be extrapolated to a 
wider range of parameter data and be combined with Alcator scal- 
ing, conditions near ignition appear to become realizable in small 
tokamaks by ohmic heating alone. These conditions can be satisfied 
at relevant magnetic field strengths and plasma currents, by impos- 
ing a high plasma current density. 


42476 (TRITA-PFU—82-15) Density limit of stellarators. 
Lehnert, B. (Royal Inst. of Tech., Stockholm (Sweden). 
Plasma Physics and Fusion Research). Dec 1982. 20p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702793. 

Under the conditions of so far performed quasi-steady stel- 
larator experiments at maximum achievable plasma density, the 
plasma pressure gradient in the outer layers of the plasma body be- 
comes mainly determined by the plasma-neutral gas balance. Bal- 
looning instabilities can be driven by this gradient in regions of bad 
magnetic field curvature, when the average plasma density exceeds 
a critical limit. The latter becomes proportional to B(sub)t 1/ 
A(sup)1/4R(sup)1/2 where B(sup)t is the toroidal magnetic field 
strength, | is the rotational transform, A is the mass number, and R 
the major radius. The limit thus predicted appears to be consistent 
with experiments performed up to the present date. 





42477 (TRITA-PFU—83-02) Minimum-size tokamak con- 
cept for conditions near ignition. Lehnert, B. (Royal Inst. of 
Tech., Stockholm (Sweden). Plasma Physics and Fusion Re- 
search). Jan 1983. 19p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84702788. 

Based on a combination of Alcator scaling and a recent 
theory on the Murakami density limit, a minimum-size tokamak 
concept (Minitor) is proposed. Even if this concept does not aim at 
alpha particle containment, it has the important goal of reaching 
plasma core temperatures and Lawson parameter values required 
for ignition, by ohmic heating alone and under macroscopically 
stable conditions. The minimized size, and the associated enhance- 
ment of the plasma current density, are found to favour high 
plasma temperatues, average densities, and beta values. The goal of 
this concept appears to be realizable by relatively modest technical 
means. 


42478 (TRITA-PFU—83-08) Experimental and theoreti- 
cal investigation of the iron core transformer for the 
EXTRAP T1 device. Bures, M. (Royal Inst. of Tech., Stock- 
holm (Sweden). Plasma Physics and Fusion Research). Nov 
1983. 43p. NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE84702789. 

The possibility of driving the discharge current of the toroi- 
dal EXTRAP T1 device, using the iron core transformer, is investi- 
gated. It is shown that the breakdown voltage 20 kV can be sup- 
plied, along the zero line of the vacuum magnetic field, at a time 
shorter than 1 ps. this is made possible by the transient build-up of 
the magnetic field in the iron core laminations. The plasma current 
rise time is determined by the evolution of the inductance and re- 
sistance of the discharge. This enables the plasma current to be 
built up to an amplitude I(sub)p=50 kA within 10-15 ps and sus- 
tained at this value during a steady-state period of 100 ys. The pre- 
magnetized iron core of the cross-sectional area 0.16 m? is sufficient 
to provide the necessary flux swing, if the saturation induction is 
not lower than 1 T. It is further concluded that the SiFe lamination 
is adequate for the present application. However, to reduce the 
stray field interfering with the zero line of the octupole field, a lam- 
ination of thickness d < 0.1 mm with high resistivity should be em- 
ployed. The interlamination voltage should be reduced by segment- 
ing the core. The steady-state is supplied by an 0.40, 20 kV artifi- 
cial line consisting of 20 uF capacitive elements. 


42479 (UCID—20108) Novette project: cost and sched- 
ule. Manes, K.R. (Lawrence Livermore National Lab., CA 
(USA)). 24 Apr 1984. Contract W-7405-ENG-48. 3lp. 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. Order Number 
DE84016126. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 


42480 (UCRL—89981) Wavelength scaling of laser 
plasma coupling. Kruer, W.L. (Lawrence Livermore Nation- 
al Lab., CA (USA)). 3 Nov 1983. Contract W-7405-ENG- 
48. 25p. (CONF-8305127—5). NTIS, PC A02/MF AOI; 1; 
GPO Dep. Order Number DE84014637. 

From Spring college on radiation in plasmas; Trieste, Italy 
(24 May 1983). 

Portions are illegible in microfiche products. 

The use of shorter wavelength laser light both enhances 
collisional absorption and reduces deleterious collective plasma ef- 
fects. Coupling processes which can be important in reactor-size 
targets are briefly reviewed. Simple estimates are presented for the 
intensity-wavelength regime in which collisional absorption is high 
and collective effects are minimized. 


42481 (UCRL—90742) Granular flow along the interior 
surface of rotating cones. Pitts, J.H.; Walton, O.R. (Law- 
rence Livermore National Lab., CA (USA)). 26 Apr 1984. 
Contract W-7405-ENG-48. 13p. (CONF-840977—1). NTIS, 
PC A02/MF A01; GPO Dep. Order Number DE84012264. 

From 8. international CHISA meeting; Prague, Czechoslova- 
kia (3 Sep 1984). 

Relationships are developed between the effective cone half- 
angle, a/sub eff/, and the actual cone half-angle, a, for subcritical 
flow of granular material along the inside surface of a rotating 
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cone. Rotational speed must be high enough to keep the granular 
material against the wall. If a/sub eff/ is between the wall friction 
angle, phi/sub w/ and the angle of repose, phi/sub r/, the flowrate 
may be controlled at the exit and depends on the exit aperture area 
and the rotational speed. Laboratory experiments show that exit 
control is possible over the entire range of effective cone half- 
angles from phi/sub w/ < a/sub eff/ < phi/sub r/ and even 
beyond these limits. The most uniform thickness of granular materi- 
al is obtained when the cone half-angle is close to phi/sub r/. 


42482 (ORNL-tr—5147) Optical methods of measuring 
a ae distributions formed by wall-plasma interac- 

in Siamamectdions units. Polyakova, G.N.; Voitsenya, 
vs S.; Letuchii, A.N.; Yamnitskii, V.A.; Vaisfel’d, A.M. 
(Oak Ridge National Lab., TN (USA); AN Ukrainskoj SSR, 
Kharkov. Fiziko-Tekhnicheskij Inst.). 16 Aug 1984. Con- 
tract AC05-840OR21400. Translation of KhFTI Preprint No. 
84-11. 3lp. NTIS, PC A02/MF A001; 1; GPO Dep. Order 
Number DE84015621. 

Portions are illegible in microfiche products. 

The primary mec’! whereby impirities enter the 
plasma of thermonuclear units are examined. An analysis is made of 
the energy distributions of particles resulting from the erosion of 
materials by each of the three main processes: sputtering, arcing, 
and evaporation. The possibilities of two optical methods for study- 
ing energy distributions of impurity particles in a plasma are ana- 
lyzed. One of them (laser resonance fluorescence) is based on ab- 
sorption phenomena, while the second (spectroscopic method) is 
based on radiation emission phenomena. Data is presented from 
published reports on the use of the laser fluorescence method under 
conditions found in existing thermonuclear units. 64 references, 9 
figures, 3 tables. 


42483 Analytical study of magnetic turbulence. Doveil, 
F. (University of California, San Diego (U.S.A.)). Journal de 
Physique (Orsay, France); 45: No. 4, 703-706(Apr 1984). 

The growth of magnetic islands considerably affects the 
transport properties of fusion plasmas. The Hamiltonian formalism 
appears as a very powerful tool to describe the onset of magnetic 
turbulence. This last one is associated to the blowup of the stochas- 
tic layer of the main magnetic island. Moreover, the renormaliza- 
tion theory developed for Hamiltonian systems explains the order 
of appearance of magnetic islands. 


42484 Method and apparatus for the formation of a 
spheromak plasma. Jardin, S.C.; Furth, H.P.; Okabayashi, 
M.; Yamada, M. (to Dept. of Energy). US Patent 4,436,691. 
13 Mar 1984. Filed date 24 Mar 1981. vp. 

PAT-APPL-246976. 

An inductive method and apparatus for forming detached 
spheromak plasma using a thin-walled metal toroidal ring, with ex- 
ternal current leads and internal poloidal and toroidal field coils lo- 
cated inside a vacuum chamber filled with low density hydrogen 
gas and an external axial field generating coil. The presence of a 
current in the poloidal field coils, and an externally generated axial 
field sets up the initial poloidal field configuration in which the 
field is strongest toward the major axis of the toroid. The internal 
toroidal-field-generating coil is then pulsed on, ionizing the gas and 
inducing poloidal current and toroidal magnetic field into the 
plasma region in the sleeve exterior to and adjacent to the ring and 
causing the plasma to expand away from the ring and toward the 
major axis. Next the current in the poloidal field coils in the ring is 
reversed. This induces toroidal current into the plasma and causes 
the poloidal magnetic field lines to reconnect. The reconnection 
continues until substantially all of the plasma is formed in a separat- 
ed spheromak configuration held in equilibrium by the initial exter- 
nal field. 


42485 Low-frequency coherent fluctuations in the Proto- 
Cleo torsatron. Harris, J.H.; Talmadge, J.N.; Mantei, T.D.; 
Shohet, J.L. (Torsatron/Stellarator Lab., Wisconsin Univ., 
Madison (USA)). Nuclear Fusion; 24: No. 2, 159-168(Feb 
1984). 

Digital signal processing techniques were used to study low- 
frequency fluctuations (f< 100kHz) in the Ohmically heated plasma 
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(n-barsub(e) approx.=2x10"'cm™*, Tsub(e)approx.=10eV) of the 
Proto-Cleo torsatron. Coherent density fluctuations show a mode 
structure with a helicity matching that of the vacuum field. The po- 
loidal mode numbers vary from m=4 at 20kHz to m=16 at 
100kHz. The m=4 mode has the largest amplitude, n-tilde/nap- 
prox.=15%, and the fluctuation amplitudes decrease roughly lin- 
early with frequency. Fluctuations in plasma current, Hsub(8) emis- 
sion, and X-ray flux show spectra similar to and coherent with that 
of the density fluctuations. Comparison with theory and previous 
experimental results indicates that rippling modes may be responsi- 
ble for these fluctuations. These results may be relevant to the 
physics of edge plasmas in larger devices. 


42486 Systems engineering approach to the design of 
magnets for fusion devices. Wakefield, K.E. (Princeton Uni- 
versity, N.J. (U.S.A.)). Journal de Physique (Paris), Colloque; 
45: 107-110(Jan 1984). (CONF-830971—). 

From 8. international conference on magnet technology and 
exhibition; Grenoble, France (5 Sep 1983). 

A review of the critical factors considered in defining the 
objectives, form and size of the toroidal confinement device to 
follow TFTR and JET. 


42487 Laser interaction and related plasma phenomena. 
Vol. 6. Hora, H.; Miley, G.H. New York, NY; Plenum Pub- 
lishing Corp. (1984). 1161p. (In Russian). 

This book is part of the Plenum series concerned with the 
rapid and dynamic development of laser technology and the use of 
magnetic methods in containing plasma. Topics covered include 
lasers and laser sources (e.g. Novette, the Antares facility, interha- 
logen lasers); laser interaction with electrons and free electron 
lasers (e.g. a glow discharge laser amplifier); interaction diagnostics 
(e.g. ICF diagnostics, laser-plasma interaction experiments, x-ray 
shadowgraphy); interaction dynamics (e.g. hot electron production, 
parametric instabilities, electron density profiles); pellet fusion (e.g. 
high gain, Rayleigh-Taylor instability, laser implosion fusion experi- 
ments); ion beam fusion (e.g. ICF using light ion beams, light ion 
inertial fusion research, space-time focused light plasma beams), re- 
actors (ICF reactor using a 3He-aflint tritium self-sufficient target; 
conceptual design of ICF reactor Senri); and high acceleration of 
charged particles (e.g. electron acceleration, laser beatwaves, GeV 
ions from laser produced plasmas). This volume constitutes the pro- 
ceedings of the Sixth Workshop on Laser Interactions and Related 
Plasma Phenomena held in 1982 at the Naval Postgraduate School, 
Monterey, CA. 


42488 Laser interaction and compression studies at the 
Rutherford Appleton Laboratory. Willi, O.; Duncan, C.LR.; 
Evans, R.G.; Hooker, C.J.; Key, M.H.; Lin, Z.Q.; Raven, 
A.; Ross, I.N.; Rumsby, P.T. (Univ. of Oxford Parks Road 
Oxford, UK). pp 209-233 of Laser interaction and related 
plasma phenomena. Vol. 6. Hora, H.; Miley, G.H. New 
York, NY; Plenum Publishing Corp. (1984). 

This chapter presents experimental observations and numeri- 
cal simulations covering several physical processes involved in laser 
interaction with matter and laser driven compression. Topics cov- 
ered include the glass laser system, laser beam filamentation and 
electrothermal instabilities, thermal smoothing, the mass ablation 
rate and ablation pressure, Rayleigh-Taylor (RT) instability, abla- 
tive implosion experiments, and optimized ablative compression. 
Laser beam filamentation and plasma jetting are studied at various 
laser wavelengths using optical probing techniques. Ablation pres- 
sure measurements on layered targets are carried out at several 
laser wavelengths in planar and spherical geometry. Direct obser- 
vations of RT instabilities on corrugated discs indicate that the 
growth rate is about 0.3 x classical. Compression experiments 
driven by six infrared or green beams are conducted and compared 
with numerical predictions. Presents 3 diagrams and 7 photos. 


42489 Laser-plasma interaction experiments and diagnos- 
tics at NRL. Ripin, B.H.; Grun, J.; Herbst, M.J.; Kacenjar, 
S.T.; McLean, E.A.; Obenschain, S.P.; Stamper, J.A.; Whit- 
lock, R.R.; Young, F.C. (Naval Research Lab. Washington, 
DC 20375). pp 235-252 of Laser interaction and related 
plasma phenomena. Vol. 6. Hora, H.; Miley, G.H. New 
York, NY; Plenum Publishing Corp. (1984). 
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This chapter reports on attempts made at the Naval Re- 
search Laboratory to examine the properties of thin-planar targets 
which are accelerated to high speeds by laser induced ablation. The 
aim of these experiments is to determine if targets, which emulate 
the outer shell of a laser fusion pellet, can be accelerated to high 
enough speeds with sufficient uniformity and on a low enough isen- 
trope to be useful for inertial fusion. Topics covered include 
Zeeman splitting for magnetic field measurements, the double-target 
method, x-radiography, a structured target for Rayleigh-Taylor ob- 
servation, target preheat measurements, and interstreaming plasma 
interactions. It is demonstrated that dense target can be ablatively 
accelerated to high speed and that nonuniformities present in the 
incident beam are increasingly damped out with higher irradiance 
and perturbation wave number. Includes a table and 4 photos. 


42490 The study of plasma turbulence by the method of 
combination scattering. Basov, N.G.; Osipov, M.V.; Rupa- 
sov, A.A.; Shikanov, A.S.; Sklizkov, G.V. (P.N. Lebedev 
Physical Inst. Academy of Sciences of the USSR Moscow). 
pp 283-298 of Laser interaction and related plasma phenom- 
ena. Vol. 6. Hora, H.; Miley, G-H. New York, NY; Plenum 
Publishing Corp. (1984). 

This chapter reports on the scattering of both heating and 
probing radiation for the construction of the plasma turbulence 
spectrum using a 9-beam Nd-laser system ”“Kalmar” at the Lebedev 
Physical Institute, USSR. Topics covered include the measurement 
of parametric turbulence spectrum in the region of n/SUB c//4, 
and scattering of probing radiation in the critical density region. 
The plasma investigations in the n/SUB c/ region were performed 
on the “Kalmar” system by the combination scattering (CS) method 
of the probing radiation simultaneously with the studies of the n/ 
SUB c//4 region. It is suggested that for the construction of the 
plasma turbulence spectrum one should ensure a wide range of the 
wave numbers of scattering plasmons. Includes 5 photos. 


42491 Hypothesis for the quantization of electrodynamic 
parameters in plasmas applied to the equations of motion. 
Hora, H. (Dept. of Theoretical Physics Univ. of New South 
Wales Kensington, Sydney). pp 395-400 of Laser interaction 
and related plasma phenomena. Vol. 6. Hora, H.; Miley, 
G.H. New York, NY; Plenum Publishing Corp. (1984). 

This chapter examines the formulation of a more general 
basis of plasma theory by using current densities to cover space 
charges and electrostatic double layer, to which the usual B-field 
description is complementary. A quantum complementarity is given 
which can be used to formulate a quantum operator for B. Topics 
covered include complementarity and quantization of plasma, a 
general equation of motion derived from laser-plasma interaction 
based on dielectric displacement, and a quantum operator for the 
equation of motion. The nonlinear force equation of motion in its 
most general stationary (monochromatic) formulation (as derived 
from laser-plasma interaction from the criterion of shear-free 
motion at oblique incidence) is rewritten in favor of the j-descrip- 
tion. The quantization of B is used to obtain an operator equation 
for the equation of motion in order to define distribution functions 
in a similar way as the operator equation from the energy equation 
(Schroedinger equation) determines distribution functions, known as 
wave functions. 


42492 The state of ultra-high intensity laser plasma inter- 
action research in Australia. Burgess, M.D.J.; Dragila, R.; 
Luther-Davies, B.; Nugent, K.A.; Tallents, G.J. (Laser 
Physics Lab., Dept. of Eng. Physics, Research School of 
Physical Sciences Australian National Univ. Canberra ACT 
2600). pp 461-477 of Laser interaction and related plasma 
phenomena. Vol. 6. Hora, H.; Miley, G.H. New York, NY; 
Plenum Publishing Corp. (1984). 

This chapter investigates laser-plasma interaction physics at 
laser intensities of 10'*-10'® W/cm? using the single beam Neodymi- 
um glass laser at the Australian National University (ANU). Topics 
covered include the laser facilities, electron density structure in 
laser-produced plasmas, refraction measurements, Stimulated 
Raman Scattering (SRS), plasma electron temperatures, non-ther- 
mal electron distributions, second harmonic generation, and light 
momentum transfer to underdense plasmas. Double-pulse ultra- 
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violet holographic interferometry was used to measure the density 
profile of micro-plasmas generated by irradiating 10u m diameter 
carbon fiber targets. The plasma electron density profiles were 
studied as a function of peak laser intensity with the interferograms 
being taken 30 psec after the pulse peak. Presents 9 photos. 


42493 Hot electron production by Raman scattering in a 
preformed underdense plasma. Brooks, R.D.; Berger, R.G.; 
Pietrzyk, Z.A. (Aerospace and Energetics Research Pro- 
gram, Univ. of Washington, Seattle, WA 98195). pp 493-506 
of Laser interaction and related plasma phenomena. Vol. 6. 
Hora, H.; Miley, G.H. New York, NY; Plenum Publishing 
Corp. (1984). 

This chapter examines stimulated Raman scattering (SRS) 
and fast electron production in a plasma with density kept well 
below 1/4 n/SUB c/. This is the first reported experimental evi- 
dence of the correlation of fast electrons to SRS. The plasma densi- 
ty was kept low by producing ionizing shock waves from two Mar- 
shall guns. Backscatter from SRS and stimulated Brillouin scatter- 
ing (SBS) was detected using an infrared grating spectrometer. It 
was possible for electrons to leave the plasma and be detected up to 
30 cm away because of the combined effects of plasma capacitance 
and low system inductance. A Maxwellian distribution and tem- 
peratures from 29 keV to 105 keV were also observed. It is indicat- 
ed that although the observed backscatter alone does not explain 
these electron temperatures, SRS sidescatter (which has not yet 
been observed) has been proposed as the source of these electrons. 
The experimental configuration is shown. 


42494 Self-consistent electron density profiles in short 
pulse, 1.054 jm laser-heated plasmas. Ladrach, P.; Balmer, 
J.E. (Inst. of Applied Physics Sidlerstrasse 5 CH-3012 
Berne). pp 577-597 of Laser interaction and related plasma 
phenomena. Vol. 6. Hora, H.; Miley, G-H. New York, NY; 
Plenum Publishing Corp. (1984). 

This chapter uses a one-dimensional Eulerian fluid code to 
calculate the influence of radiation pressure for the case of a short 
(picosecond) neodymium laser pulse obliquely incident onto a 
planar target. Topics covered include hydrodynamics, electrcdy- 
namics, and ionization. In the short pulse regime, where the amount 
of plasma expansion during the period of substantial heating is small 
compared to the plasma diameter, the one-dimensional time-depend- 
ent magneto-hydrodynamic equations effectively describe the heat- 
ing and expansion processes of the plasma corona. Predictions are 
made for the behavior of plasma dynamics by solving the quasi-sta- 
tionary equation for the laser electric field, thus showing the differ- 
ence between p- and s-polarized light at oblique incidence. Substan- 
tial density profile modification (profile steepening) is shown to 
occur even at intensities as low as 10'* W/cm? in the case of p- 
polarization. Plasma parameters such as temperature, reflectivity 
and profile modification are shown to agree with experimental data. 
An equation for an electromagnetic wave propagating in an inho- 
mogeneous plasma is derived in the appendix. 


42495 The Antares facility for inertial fusion experiments 
status and plans. Goldstone, P.D.; Allen, G.; Jansen, H.; 
Saxman, A.; Singer, S.; Thuot, M. (Los Alamos National 
Lab. Los Alamos, NM 87545). pp 21-32 of Laser interaction 
and related plasma phenomena. Vol. 6. Hora, H.; Miley, 
G.H. New York, NY; Plenum Publishing Corp. (1984). 

This chapter describes a large, 30-40 kJ CO. laser system 
which will provide a base for experiments to determine the efficien- 
cy with which 10 pm light can be used to drive target implosions 
while maintaining an acceptable level of preheat. After construction 
and an initial shakedown period, a series of measurements will be 
performed to determine the energy scaling of hot electron tempera- 
ture and target coupling efficiency in a selected set of targets in- 
cluding simple spheres. It is also expected that experiments will be 
conducted to determine whether CO2-produced ions are appropri- 
ate for driving inertial fusion targets with acceptable efficiency 
(Helios experiments have demonstrated that as much as 40% of the 
incident light can be converted to fast ions). Antares is a master os- 
cillator-power amplifier system, consisting of a short pulse oscilla- 
tor (similar to that used in the Helios laser), preamplifiers, interme- 
diate driver amplifiers, and a pair of large electron-beam-controlled 
discharge power amplifiers. The front end subsystem, the power 
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amplifier subsystem, the target chamber, focusing optics, and target 
diagnostics are examined. Includes 3 illustrations and 5 schematic 
drawings. 


42496 Development of a high power glass laser system 
and research of x-ray generation. Nakano, N.; Kuroda, H.; 
Nagase, M.; Tanaka, Y. (The Inst. for Solid State Physics 
The Univ. of Tokyo, Minato-ku Tokyo 106). pp 127-148 of 
Laser interaction and related plasma phenomena. Vol. 6. 
Hora, H.; Miley, G-H. New York, NY; Plenum Publishing 
Corp. (1984). 

This chapter describes the development of a picosecond 
TW-class glass laser system and gives results of both experimental 
and theoretical studies of x-ray generation from picosecond laser- 
produced plasmas. All processes associated with a non-linear beam 
propagation of laser pulse, including the effects due to diffraction in 
non-linear media, are simulated by a developed computer code. 
Highly doped Nd glass is used in both an oscillator and an amplifi- 
er. X-ray generation from picosecond laser-produced plasma is ex- 
amined both experimentally and theoretically. Results based on a 
transient collisional radiative model show good agreement with 
each other, thus indicating the importance of the transient nature 
associated with the multiply ionized processes. X-ray line radiations 
from lithium, helium, and hydrogen-like ions are also investigated 
with regard to atomic processes taking place in high density plas- 
mas. Intensities of resonance and satellite lines are calculated as a 
function of electron temperature and density including the inner- 
shell excitation processes from the lowest level using the steady 
state approximation. It is now possible, with the aid of the present- 
ed calculations, to predict some mechanisms and transitions which 
will produce population inversions in high density plasmas. Presents 
a table, a diagram and an illustration. 


42497 Applications of x-ray from laser produced plasmas. 
Epstein, H.M.; Campbell, B.E.; Schwerzel, R.L. (Battelle 
Columbus Laboratories 505 King Ave. Columbus, OH 
43201). pp 149-164 of Laser iateraction and related plasma 
phenomena. Vol. 6. Hora, H.; Miley, G.H. New York, NY; 
Plenum Publishing Corp. (1984). 

This chapter examines the production of x-rays by plasmas 
consisting of high Z materials raised to the 1 kV regime in tempera- 
ture and optimized for the emission of L lines and continuum radi- 
ation. The basic phenomenology when an intense laser beam strikes 
a high Z plasma target is discussed. Topics covered include absorp- 
tion and radiation processes, the microscopic nature of the plasma, 
energy scaling, wavelength scaling, chemical structure applications, 
EXAFS spectroscopy, ECSA spectroscopy, PSID spectroscopy, x- 
ray microscopy, x-ray lithography, and selective imaging. It is con- 
cluded that the laser-plasma x-ray source provides a combination of 
spectrum, mask brightness, and average brightness not previously 
available for normal laboratory use. Presents 2 tables and a sche- 
matic drawing. 


42498 X-ray shadowgraphy studies in laser implosion ex- 
periments. Billon, D.; Galmiche, D.; Launspach, J.; Meynial, 
D. (Commissariat a l'Energie Aiomique Centre d'Etudes de 
Limeil B.P. No. 27, 94190 Villeneuve-Saint Georges). pp 
299-316 of Laser interaction and related plasma phenomena. 
Vol. 6. Hora, H.; Miley, G-H. New York, NY; Plenum Pub- 
lishing Corp. (1984). 

This chapter proposes a space and time resolved x-ray sha- 
dowgraphy technique which has proven useful for ablative implo- 
sion probing. Implosion experiments are performed with the eight 
beams Nd glass laser facility Octal. Analysis of the results shows 
the importance of probing time when the backlighter duration is 
shorter than the implosion one. Information on core dimension, 
maximum compression times and x-ray transmission values are pro- 
vided by an analysis of the recordings. It is emphasized that the 
glass-DT interface was not always probed with a molybdenum 
backlighter (2.6 keV). Includes 4 photos and a diagram. 
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42499 New measurement techniques using tracers within 
laser-produced plasmas. Herbst, M.J.; Apruzese, J.P.; Burk- 
halter, P.G.; Davis, J.; Duston, D.; Emery, M.; Gardner, J.; 
Grun, J.; Obenschain, S.P.; Ripin, B-H. (U.S. Naval Re- 
search Lab. Washington, DC 20375). pp 317-334 of Laser 
interaction and related plasma phenomena. Vol. 6. Hora, H.; 
Miley, G.H. New York, NY; Plenum Publishing Corp. 
1984). 

Si chapter presents the first visualizations of the hydrody- 
namic flow of material within laser produced plasmas by imaging 
characteristic radiation from a linear array of tracer dots. Topics 
covered include fluid flow visualizations and their uses; spot spec- 
troscopy (improved density and temperature measurements); and 
other tracer techniques (velocity profile and ablation rate measure- 
ments; measurements of plasma opacity, emissivity, and gain). The 
simplest use of tracer dots is for visualization of the hydrodynamic 
flow of material from the laser irradiated target. Comparisons are 
made between experiments and the Naval Research Laboratory 
hydro-codes. It is demonstrated that a wide variety of physics 
issues relevant to inertial confinement fusion may be examined 
using locally embedded tracers within laser-irradiated solid targets. 
Includes 3 photos and 5 diagrams. 


42500 Laser induced unipolar arcing. Schwirzke, F. 
(Dept. of Physics Naval Postgraduate School Monterey, 
CA 93940). pp 335-352 of Laser interaction and related 
plasma phenomena. Vol. 6. Hora, H.; Miley, G.H. New 
York, NY; Plenum Publishing Corp. “1984). 

This chapier demonsirates that unipolar arcing is the pri- 
mary plasma-surface interaction process when a laser produced 
plasma is in contact with the target surface. Topics covered include 
the history of unipolar arc phenomena, a unipolar arc model, high 
irradiance laser induced arcing, and determination of low irradiance 
threshold for onset of arcing. It is shown that the minimum laser 
power density required for the onset of breakdown on the surface 
is also sufficient to cause arc damage. Evidence of unipolar arcing 
was found on all targets irradiated at atmospheric pressure that are 
also arced in vacuum, stainless steel, titanium, molybdenum, copper, 
aluminium, etc. The local increase of the plasma pressure above the 
cathode spot leads to an electric field configuration which drives 
the arc current and also facilitates the return current flow to the 
surface. Includes 9 photos and 3 diagrams. 


42501 Atomic physics in inertial fusion. Larsen, J.T.; 
Tanner, D.J. (Theoretical Analysis Dept. KMS Fusion, Inc. 
Ann Arbor, MI 48106). pp 379-393 of Laser interaction and 
related plasma phenomena. Vol. 6. Hora, H.; Miley, G.H. 
New York, NY; Plenum Publishing Corp. (1984). 

This chapter presents some characterizations of dense plas- 
mas as encountered in inertial fusion (IF) experiments. Topics cov- 
ered include the piasina environment, electrostatic potentials of 
ions, effects of atomic structure, development of a thermodynamical 
consistent picture, and electron thermal transport. The usual treat- 
ments of atomic structure and their impact on physical processes 
are shown to be incorrect for densities comparable to solid or 
higher. It is demonstrated that thermoaynamic information, thermal 
electron conduction, and radiative processes are all greatly affected 
on the short time scales involved in these plasmas. 


42502 Fusion bianket high temperature heat transfer. 
Fillo, J.A. (Department of Nuciear Energy, Brookhaven 
National Laboratory, Upton, New York). American Society 
of Mechanical Engineers, |Paper|; 83-WA/HT-43: 7(Nov 
1983). (CONF-831111—). 

From ASME winter annual meeting; Boston, MA, USA (13 
Nov 1983). 

Deep penetration of 14 MeV neutrons makes two-tempera- 
ture region blankets feasible. A relatively low-temperature ( /SUP 
m9/ 300°C) metallic structure is the vacuum/coolant pressure 
boundary, while the interior of the blanket, which is a simple 
packed bed of nonstructural material, operates at very high tem- 
peratures (> 1000°C). The water-cooied shell suructure is thermally 
insulated from the steaia-cooied interior. Hign temperature steam 
can dramaticaliy increase the efficiency of electric power genera- 


tion, as well as produce hydrogen and oxygen-oased synthetic fuels 
at high efficiency. 
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42503 Simple theory of magnetic insulation from basic 
physical considerations. Mendel, C.W. Jr.; Seidel, D.B.; 
Rosenthal, S.E. (Sandia National Labs., Albuquerque, NM 
(USA)). Laser and Particle Beams; 1: 311-320(Aug 1983). 
Most of the observed features of magnetically insulated 
transmission lines are derived from the simple considerations of 
pressure balance and the space-charge flow limit. These include the 
mean electron drift velocity and the relationship between line volt- 
age and the currents in the positive and negative lines. This volt- 
age-current relationship is compared with experimental data. 
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42504 (IC—80/38) Internationalization of science in de- 
veloping countries. Salam, A. (International Centre for The- 
oretical Physics, Trieste (Italy)). Mar 1980. 10p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702713. 

The history of science has gone through cycles among na- 
tions. In the period of antiquity the centres of science were in the 
East; in the middle ages scholars from the underdeveloped West 
travelled to the centres of study and research of the rich countries 
in the East to learn from the teachers there. In our century the 
cycle has turned and it is the East that turns to the West for sci- 
ence. Opportunities for scientists from developing countries are di- 
minishing, however, and it is important that centres like the Inter- 
national Centre for Theoretical Physics in Trieste, supported by the 
IAEA, UNESCO and the Government of Italy, be provided with 
conwinuing and strong support. 


42505 (IC—81/209) Cultural isolation of third-world sci- 
entists. Sadiq, A. (International Centre for Theoretical 
Physics, Trieste (Italy)). Oct 1981. 12p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84702714. 

The isolation of third world scientists from the modes of 
production and from the culture of their countries seems to be re- 
lated to the alienation of the urban culture of these countries from 
their respective rural backgrounds. It is suggested that this alien- 
ation may be overcome by directly interfacing modern science and 
technology to the corresponding elements in their rural culture 
through the process of education. 
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REFER ALSO TO CITATION(S) 40090, 42532 


42506 (DOE/BP—252) 1983 BPA Research and Devel- 
opment Yearbook. (USDOE Bonneville Power Administra- 
tion, Portland, OR). Jun 1984. 46p. NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE84015256. 


Portions are illegible in microfiche products. 


42507 (DOE/RG/10017—T1) ERA controlled corre- 
spondence tracking and initiation. Final report. (International 
Business Services, Inc., Washington, DC (USA)). 30 Jan 
1980. Contract AC01-79RG10017. 22p. NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84016102. 

Portions are illegible in microfiche products. 

This report summarizes the work performed under Contract 
DE-AC01-79RG10017 for the Economic Regulatory Administra- 
tion (ERA), Department of Energy. This document includes those 
materials cited in the contract and the Statement of Work as the 
final report. The primary thrust of the work was directed at proce- 
dures and production to process over 1000 backlogged and/or pri- 
ority scheduled responses to controlled correspondence which, due 
to the Iranian situation and rationing possibilities, created a surge 
beyond normal ERA processing capabilities. 


42508 (IAEA-RL—65) Laboratory activities of the IAEA 
laboratories, Vienna. Annuai report - 1978, (International 
Atomic Energy Agency, Seibersdorf (Ausiria). Laborato- 
ries). Feb 1980. 100p. NTIS (US Sales Only), PC A05/MF 
AO1. Order Number DE84702716. 





The report presents in ten sections the work done during 
1978 by the laboratory of the International Atomic Energy Agency 
located in Seibersdorf in the province of Lower Austria. The ten 
sections are: 1) metrology, 2) dosimetry, 3) chemistry, 4) safeguards 
analytical laboratory, 5) isotope hydrology, 6) medical applications, 
7) agriculture - soils, 8) entomology, 9) plant breeding, 10) electron- 
ics and workshop. Lists of publications of the staff of the laboratory 
are appended. 


42509 (IAEA-RL—93) Activities of the IAEA laborato- 
ries Vienna. Annual report - 1980. Taylor, C.B.G. (ed.). 
(International Atomic Energy Agency, Seibersdorf (Aus- 
tria). Laboratories). Mar 1982. 109p. NTIS (US Sales Only), 
PC A06/MF AO1. Order Number DE84702717. 

The report outlines the activities of the laboratory of the 
International Atomic Energy Agency at Seibersdorf in the province 
of Lower Austria. The report covers the following sections of the 
laboratory: chemistry, medical applications, dosimetry, soil science, 
entomology, plant breeding, electronics and measurement laborato- 
ry, isotope hydrology and the safeguards analytical laboratory. The 
extension to the main laboratory buildings - a new wing for medical 
applications and dosimetry - was fitted out and fully integrated into 
the laboratory by the end of the year. In July 1980 the high-level 
cobalt-60 dosimetry equipment (a teletherapy unit) was transferred 
from the old IAEA headquarters building in the centre of Vienna 
and installed in a specially designed annex to the new wing. A suc- 
cessful 8 week training course was given in the agriculture labora- 
tory and arrangements were made for several of the course mem- 
bers to stay on as research fellows for several months after the 
course had ended. 


42510 (PNL-SA—12445) Pacific Northwest Laboratory 
technology transfer report, FY 1983. Schmid, L.C. (Pacific 
Northwest Lab., Richland, WA (USA)). Jan 1984. Contract 
AC06-76RL01830. 16p. NTIS, PC A02/MF AOl; 1; GPO 
Dep. Order Number DE84014882. 

Portions are illegible in microfiche products. 

Twenty-three selected examples of technology-transfer ac- 
tivities occurring under funded programs are listed. Nonprogram- 
matic technical assistance activities are also given. A list of applica- 
tion assessment reports and energygrams is included. Fourteen ex- 
amples of transfer activities funded by the recipient are briefly de- 
scribed. Information dissemination and long-term transfers are dis- 
cussed. 


9902 Mathematics And Computers 


REFER ALSO TO CITATION(S) 40452, 40958, 41014, 41068, 41211, 42315, 
42337, 42338 


42511 (AEEW-M—2045) READDATA: a FORTRAN 77 
codeword input package. Lander, P.A. (UKAEA Atomic 
Energy Establishment, Winfrith). Jul 1983. 9p. NTIS (US 
Sales Oniy), PC A02/MF AO0l. Order Number 
DE84702154. 

FORTRAN. 

A new codeword input package has been produced as a 
result of the incompatibility between different dialects of FOR- 
TRAN, especially when character variables are passed as param- 
eters. This report is for those who wish to use a codeword input 
package with FORTRAN 77. The package, called READDATA, 
attempts to combine the best features of its predecessors such as 
BINPUT and pseudo-BINPUT. 


42512 (ANL/MCS-TM—31) Research topics: multipro- 
cessing algorithms for computational logic. Lusk, E.L.; Over- 
beek, R.A. (Argonne National Lab., IL (USA)). Jul 1984. 
Contract W-31-109-ENG-38. 13p. NTIS, PC A02/MF A0O1; 
1; GPO Dep. Order Number DE84015500. 

Portions are illegible in microfiche products. 

It is becoming apparent that MIMD multiprocessors will 
become widely available over the next few years. The potential for 
creating high-performance compviational logic systems introduces a 
number of interesting quesiions. In this report we identify some 
specific probiems in the area of muitiprocessing algorithm design 
for automated reasoning systems. 16 references. 
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42513 (ANL/TM—379-Rev.) Recommended documenta- 
tion for computer users at ANL. Dobyns, A.; Rivetna, R. 
(Argonne National Lab., IL (USA)). Aug 1984. Contract 
W-31-109-ENG-38. 69p. NTIS, PC A04/MF A01; 1; GPO 
Dep. Order Number DE84016285. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This is for all current and potential users of the services 
available from the Argonne National Laboratory computing sys- 
tems. This manual will guide you in selecting documentation that 
will best fill your particular needs. It describes all the documenta- 
tion available at the Computing Services Division Document Dis- 
tribution Counter. If you do not find the documentation you need 
listed in this manual, you may wish to investigate documentation 
that your division supplies. 


42514 (ANL/TM—383-Rev.) Friendly Neighborhood 
Computer Project. Extension of the IBM NJE network to 
DEC VAX computers. Raffenetti, R.C.; Bertoncini, P.J.; 

Engert, D.E. (Argonne National Lab., IL (USA)). Jul 1984. 
Contract W-31-109-ENG-38. 102p. NTIS, PC A06/MF 
A01; 1; GPO Dep. Order Number 1bE84015932. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This manual is divided into six chapters. The first is an over- 
view of the VAX NJE emulator system and describes what can be 
done with the VAX NJE emulator software. The second chapter 
describes the commands that users of the VAX systems will use. 
Each command description includes the format of the command, a 
list of valid options and parameters and their meanings, and several 
short examples of command use. The third chapter describes the 
commands and capabilities for sending general, sequential files from 
and to VAX VMS nodes. The fourth chapter describes how to 
transmit data to a VAX from other computer systems on the net- 
work. The fifth chapter explains how to exchange electronic mail 
with IBM CMS users and with users of other VAX VMS systems 
connected by NJE communications. The sixth chapter describes op- 
erator procedures and the additional commands operators may use. 


42515 (CNEN-DR—114/82) Description of the TREBIL, 
CRESSEX and STREUSL computer programs, that belongs 
to RALLY computer cade exalt ler Gis enleas of GED 
systems. Fernandes Filho, T.L. (Comissao Nacional de En- 
ergia Nuclear de Brasil, Rio de Janeiro. Dept. de Reatores). 
Nov 1982. 32p. (In Portuguese). NTIS (US Sales Only), PC 
A03/MF A01. Order Number DE84702703. 

The RALLY computer code pack (RALLY pack) is a set of 
computer codes destinate to the reliability of complex systems, 
aiming to a risk anaiysis. Three of the six codes, are commented, 
presenting their purpose, input description, calculation methods and 
results obtained with each one of those computer codes. The com- 
puter codes are: TREBIL, to obtain the fault tree logical equiva- 
lent; CRESSEX, to obtain the minimal cut and the punctual values 
of the non-reliability and non-availability of the system; and 
STREUSL, for the dispersion calculation of those values around 
the media. In spite of the CRESSEX, in its version available at 
CNEN, uses a little long method to obtain the minimal cut in an 
HB-CNEN system, the three computer programs show good re- 
sults, mainly the STREUSL, which permits the simulation of vari- 
ous components. 


42516 (CONF-8209238—Vol.2, pp 35-42) Data acquisi- 
automobiles with 


tion and evaluation in test the mobile com- 
puter system FARES. Reif, P.D. 1982. NTIS (US Sales 
Only), PC A21/MF AO1. Order Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA '82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

: FORTRAN, BASIC, PASCAL. 

FARES is a powerful microcomputer system with mid-range 
performance, based on DEC’s LSI 11 family. FARES has been de- 
signed to execute all parts of a test procedure in a test automobile 
under driving conditions. It supports data collection, processing 
and test control functions as weil as the graphic presentation test 
results. FARES’s performance is based on a wide choice of CPU's, 
memories and process interfaces with many options for the connec- 
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tion of transducers and conditioning systems. FARES provides the 
usage of high level languages, including FORTRAN, BASIC and 
PASCAL. Two libraries facilitate the program development of 
realtime data acquisition and process control as well as graphics. 
Depending on the test problems, FARES can be configured as a 
small ROM-based system up to an extensive disc-based microcom- 
puter system. FARES can therefore be adapted to every given 
problem in a very economic way. 


42517 (CONF-8209238—Vol.2, pp 473-488) Walsh spec- 
tral estimators for test control problems of vehicle construc- 
tions. Sadykhov, R.H.; Sharenkov, A.V.; Nechaev, N.V. 
1982. NTIS (US Sales Only), PC A21/MF AOl. Order 
Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

: The paper presents the matrix expression of the relationship 
between the arithmetic autocorrelation function and the spectral 
density of power in Walsh basis, the possibility of the connection 
matrix factorization is shown, on the basis of which the fast calcula- 
tion procedures of the above estimators are set. The generalized 
analogy of the Gibbs formula is proved and the possibility of the 
effective determination of real and imaginary parts of the mutual 
spectral density of Walsh power is shown. The method of the fast 
calculation of the mutual spectral estimator in Walsh basis by 
random processes realization is considered, and the asymptotic un- 
biasedness and consistency of the available estimator are illustrated. 
The method of the fast recalculation of the spectral density of 
Walsh power in the Fourier spectrum based on the use of Walsh 
spectrum properties is presented. The application of this method 
and hardware which realizes it allows an essential increase of the 
operation speed of digital control systems for testing vehicle con- 
structions, thus achieving a real time mode. 


42518 (CONF-8209238—Vol.2, pp 489-495) Analysis of 
random vibrations in vehicle constructions stand testing on 
the basis of convergence bases. Chegolin, P.M.; Borisov, I.F.; 
Danilenko, V.V. 1982. NTIS (US Sales Only), PC A21/MF 
A01. Order Number DE84770415. 

From International symposium on automotive technology 
and automation (ISATA ‘82); Wolfsburg, F.R. Germany (13 Sep 
1982). 

, The most important problems for the stand testing of motor 
vehicle constructions are the analysis of a stream of data and the 
reproduction of the random vibrations corresponding to the real 
vehicle mode of operations. The methods in existence are based on 
the use of Fourier basis providing for stationarity of the processes 
and linearity of an object to be examined. However, the real vibra- 
tions do not meet a stationarity condition. In addition, Fourier-anal- 
ysis requires considerable computations and often leads to mathe- 
matical difficulties. The stand testing systems employ a group 
theory approach to expand the class of the analyzed vibrations and 
to minimize the computations. Algorithms and programs of a con- 
trol digital system of a vibration test are based on the use of the 
characters of the finite Abelian groups and the convergence bases. 
Adequacy of the spectral characteristics produced in the conver- 
gence systems and the traditional bases (Fourier, Vilenkin-Chresten- 
son-Pontryagin) is shown. About two-thirds of the computer re- 
sources are used in an automated control system of the vibration 
tests for spectral transform. Therefore, the application of the con- 
vergence bases in the system allows to reduce essentially (4-5 times) 
the computational quantity and to approach the functioning to the 
real-time mode. 


42519 (CONF-8406157—3) Unified approach to sensitivi- 
ty and uncertainty analysis. Gardner, R.H. (Oak Ridge Na- 
tional Lab., TN (USA)). 1984. Contract AC05-840R21400. 
3p. NTIS, PC A02/MF A01; GPO Dep. Order Number 
DE84014049. 

From Conference on energy, power and environmental sys- 
tems; San Francisco, CA, USA (4 Jun 1984). 

The diversity of indices for estimating the sensitivities and 
uncertainties of model predictions due to variations in model pa- 
rameters indicates the importance of these methods for systems 
analysis. However, the diversity of indices also confuses the com- 
parison of results obtained from different methods. Indices devel- 
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oped for small perturbations are not sufficient for models whose pa- 
rameters may vary over several orders of magnitude. This paper 
presents a unified approach to sensitivity and uncertainty analysis 
based on multiple regression analysis of the results of random per- 
turbations of model parameters. 12 references, 2 tables. 


42520 (DOE/ER/02753—210) Weighted curve-fitting 
program for the HP 67/97 calculator. Stockli, M.P. (Kansas 
State Univ., Manhattan (USA). Dept. of Physics). 1983. 
Contract AC02-76ER02753. 2p. (CONF-830706—12). 
NTIS, PC A02/MF A0Ol; !; GPO Dep. Order Number 
DE84015475. 

From 13. international conference on the physics of electron- 
ic and atomic collisions (ICPEAC); Berlin, F.R. Germany (27 Jul 
1983). 

Portions are illegible in microfiche products. 

The HP 67/97 calculator provides in its standard equipment 
a curve-fit program for linear, logarithmic, exponential and power 
functions that is quite useful and popular. However, in more sophis- 
ticated applications, proper weights for data are often essential. For 
this purpose a program package was created which is very similar 
to the standard curve-fit program but which includes the weights of 
the data for proper statistical analysis. This allows accurate calcula- 
tion of the uncertainties of the fitted curve parameters as well as 
the uncertainties of interpolations or extrapolations, or optionally 
the uncertainties can be normalized with chi-square. The program 
is very versatile and allows one to perform quite difficult data anal- 
ysis in a convenient way with the pocket calculator HP 67/97. 


42521 (DOE/ER/13118—T1) Concurrent processing and 
the decomposition of problems. Annual report. Fox, G. (Cali- 
fornia Inst. of Tech., Pasadena (USA)). 21 Jun 1984. Con- 
tract AT03-83ER13118. 9p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. Order Number DE84015285. 

Portions are illegible in microfiche products. 

This report describes work done in the general area of con- 
current processing for scientific and engineering computation. We 
refer to the project as the Caltech Concurrent Computation 
Project. The work includes developing concurrent algorithms and 
running them on a 64 node hypercube machine to solve significant 
scientific problems. Another major aspect of the research involves 
developing the necessary hardware and system software. We de- 
scribe the different components of the project. 


42522 (DP-MS—83-41) Computer graphics at Savannah 
River. Monson, R.W. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). 1983. Contract 
AC09-76SR00001. 18p. (CONF-8306225—1). NTIS, PC 
A02/MF AOI; 1; GPO Dep. Order Number DE84013956. 

From DOE graphics forum; Livermore, CA, USA (7 Jun 
1983). 

; Portions are illegible in microfiche products. 

A site report is presented on computer graphics at Savannah 

River. 


42523 (EUR—8243) ICES system. Inzaghi, A. (Commis- 
sion of the European Communities, Luxembourg; Commis- 
sion of the European Communities, Ispra (Italy). Joint Re- 
search Centre). 1983. 117p. NTIS (US Sales Only), PC 
A06/MF AO1. Order Number DE84702704. 

ICETRAN and CDLE languages; IBM 360/370, UNIVAC 
70/1100, CDC CYBER 70/170/700, Philips, Siemens and Vax. 

ICES is an integrated system used in the various engineering 
fields. It is made up of the Basic System and the applied Subsys- 
tems. ICES is controlled by the Operating System of the computer, 
from which it calls for suitable services: space allocation, loading of 
the modules etc... To be able to use software of this type on a com- 
puter the Operating System should be made more general. The 
Subsystems are developed with special programs included in the 
ICES Basic System. Each Subsystem is associated with an area of 
application. In other words, a Subsystem can only treat a previous- 
ly defined class of problems. The engineer (user) communicates 
with the Subsystem using a language oriented towards the problem 
(POL) also previously defined using the CDL language. The use of 
the (POL) language makes the engineer-computer contact much 
easier. The applied programs written in ICETRAN, once supplied 





as input to the ICETRAN Precompiler, become Fortran programs 
with special characteristics. A Fortran compiler produces the cor- 
responding object programs with which, using the ICES Link-edit 
procedures, one obtains the modules which can be executed by an 
ICES Subsystem. 


42524 (IC—81/50) Self-organization through random 
input by biological and machine systems: the pre-cognition 
sub-system. Tahir Shah, K. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Apr 1981. 21p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84702715. 


We give an axiomatic prescription for self-organization in 
the brain and in intelligent machines through random input of data. 
This self-organization leads to the formation of pre-cognition long 
term memory (LTM) subsystem. By using the notions of p-equiva- 
lent and its negation instead of true and false in the predicate calcu- 
lus and pre-cognition LTM, a method is proposed for pattern rec- 
ognition which can also be utilized for studying relations between 
the genetic code and the observed properties of respective species. 


42525 (IC—83/108) Solution of nonlinear differential 
equations over the field of Mikusinski operators. Sharkawi, 
LE.; El-Sabagh, M.A. (International Centre for Theoretical 
Physics, Trieste (Italy)). Aug 1983. 17p. NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE84702147. 

The nonlinear differential equation 
X'(lambda) + a(lambda)X (lambda) = sb(lambda)Xsup(n + 1)(lambda) 
with the initial condition X(0)=I, over the field of Mikusinski oper- 
ators [Mikusinski, J. Operational Calculus, Pergamon Press (1957)] 
is discussed, where a(lambda) and b(lambda) are continuous numeri- 
cal functions, s is the operator of differentiation, and I is the unit 
operator. A solution is constructed of the following form: 
X(lambda) = F(lambda) ([tsup((1/n)-1))/[GAMMA(1/ 
n)(ng(lambda))sup(1/n)))exp(t/(ng(lambda))), where 
F(lambda) = exp(-integosup(lambda)a(lambda)d(lambda) and 
g(lambda) = integosup(lambda)[b(lambda)exp(n 
integosup(lambda)a(lambda))|dlambda are numerical functions. 


42526 (IFVE-OEA—83-6) Interactive software in the 
booster synchrotron on-line control system. Balakin, S.L.; 
Voevodin, WF. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1983. 9p. (in Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84702353. 

Interactive software used in the IHEP booster synchrotron 
on-line control system is considered. The contact with the 
solftware is realized through alphabet-digital displays. Commands 
are given of the DIALOG interpreter based on the BASIC lan- 
guage and TPL (Table Producing Language). The HELP operator 
program is described. It is intended for rapid on-line retrieval and 
data output of the information system stored on the mini-disc and 
containing descriptions of the devices and software of the system. 


42527 (JINR—10-83-297) Software and hardware for 
graphical data representation on the base of the GRAFOR 
program complex for the SM-4 computer. Bobyleva, L.V.; 
Gorodnicheva, L.I.; Lebedev, N.I. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Dept. of New Acceleration 
Methods). 1983. 12p. (In Russian). (CONF-8305189—1). 


NTIS (US Sales Only), PC A02/MF A0Ol. Order Number 
DE84702394. 


From 17. All-Union school on automatization of scientific 
researches; Palanga, USSR (23 May 1983). 

Software and hardware complex for presentation of graphi- 
cal information on four graphical devices (colour monitor, TE- 
TRONIX-4012 terminal, graphical plotter and graphical printer) is 
described. The complex is created on the base of the GRAFOR 
program package widely used in the JINR on the BESM-6 and 
CDC-6500 computers. Specific features of realization of GRAFOR 


package on SM-4 mini-computer with real time operational system 
RSX-IIM are described. 
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42528 (JINR—10-83-499) Program for control and edit- 
ing the output data of spiral reader. Yamburenko, V.S. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Com- 
puting Techniques and Automation). 1983. 8p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84702395. 

The program forming the magnetic tape with output data of 
Spiral Reader from that one containing initial data for computing 
on big computers is desribed. The program is controlled by opera- 
tor-computer dialogue using the HT-340 display. During rewriting 
the data structure and quality are checked. Manual and automatic 
modes of rewriting are possible. The editing mode permits to create 
easily arrays of data of a given format. The magnetic tapes format 
and data structure are also described. 


42529 (JINR—10-83-500) Graphical representation of 
spiral reader data in measurement mode. Bondarenko, O.N.; 
Kotov, V.M.; Yamburenko, V.S. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Computing Techniques 
and Automation). 1983. 10p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE84702396. 

The software of flow-chart data of spirat reader and commu 
- nication line equipment between two small computers providing 
the asynchronous data exchange by using the interrupt and direct 
access to the memory is described. The communication line and 
software permit to estimate efficieptly the quality of data in the 
moving picture mode in real time measurements over all the scan- 
ning area by displaying the determined area of view with a large 
multiplication that is moving in the scanning area. 


42530 (LA—9862-M) SMILE user’s guide: a macro pre- 
processor for extending FORTRAN. Lowe, L.H. (Los 
Alamos National Lab., NM (USA)). Jun 1984. Contract W- 
7405-ENG-36. 2ip. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
Order Number DE84015984. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

SMILE is a precompiler that translates programs from a 
macro language into FORTRAN. It is available on the VAX-11 
VMS (Virtual Memory System), the Cray-1 CTSS (Cray Time- 
Sharing System), and the CDC 7600 LTSS (Livermore Time-Shar- 
ing System). SMILE has supported and will continue to support 
the major FORTRAN compilers in use at Los Alamos. A macro 
library file may contain command predefinitions for a family of pro- 
grams or a program being worked on by a number of coders. A 
selective compilation feature allows the selection of the appropriate 
code for each supported compiler. Rather efficient code for all sys- 
tems results from an optional cleanup feature. Additional language 
features include multiple statements, symbolic labels, and byte sup- 


(LA—10151-MS) Los Alamos National Laboratory 
computer benchmarking, 1983. Griffin, J.H.; Simmons, M.L. 
(Los Alamos National Lab., NM (USA)). Jun 1984. Con- 
tract W-7405-ENG-36. 16p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. Order Number DE84015367. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Evaluating the performance of computing machinery is an 
ongoing effort of the Computer Research and Applications Group 
of the Los Alamos National Laboratory. This report summarizes 
the results of benchmarking activities performed between October 
1982 and September 1983. Compilation and execution times as well 
as megaflop rates for a set of benchmark codes are reported. Tests 
were performed on the following computers: Cray Research, Inc. 
(CRI) Cray-1S; Control Data Corporation (CDC) 7600, Cyber 825, 
and Cyber 205; Digital Equipment Corporation (DEC) VAX 11/ 
780 and VAX 11/782. 


42532 (LA-UR—84-2335) Configuration management for 
mission-critical software: the Los Alamos solution. Cort, G.; 
Barrus, D.M. (Los Alamos National Lab., NM (USA)). 
1984. Contract W-7405-ENG-36. 15p. (CONF-8409114—1). 
NTIS, PC A02/MF A01l; GPO Dep. Order Number 
DE84015515. 
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From Softool users group meeting; Santa Barbara, CA, USA 
(10 Sep 1984). 

In this paper we present our experiences as a small group re- 
sponsible for the development of a moderately large real-time data 
acquisition system. During the early stages of our project we recog- 
nized the need for a rigorous software configuration management 
system to support our development and maintenance activities. This 
paper describes our approach to the utilization of the Softool 
Change and Configuration Control (CCC) environment. The steps 
that we have taken to develop a very powerful development/con- 
figuration management environment (incorporating CCC) are out- 
lined and justified. The extension of the Los Alamos system to 
management of large-scale projects is discussed. 


42533 (LA-UR—84-2343) Design and descriptive tools 
for systolic architectures. Lewis, P.S. (Los Alamos National 
Lab., NM (USA)). 1984. Contract W-7405-ENG-36. 9p. 
(CONF-840872—13). NTIS, PC A02/MF AOl; 1; GPO 
Dep. Order Number DE84015521. 

From SPIE annual technical symposium; San Diego, CA, 
USA (19 Aug 1984). 

Portions are illegible in microfiche products. 

Automated design and descriptive tools are essential for the 
practical application of highly parallel special-purpose hardware 
such as systolic arrays. The use of special-purpose hardware can 
greatly increase the capabilities of signal processing systems. How- 
ever, the more limited applications base makes design costs a criti- 
cal factor in determining technical and economic viability. Systolic 
systems can be described at several levels of abstraction, each of 
which has unique descriptive requirements. This paper focuses on 
the descriptive issues involved at the system architectural level. 
Tools at this level must bridge the gap between logic- and circuit- 
oriented computer-aided design tools and algorithmic descriptions 
of systolic architectures. Traditionally, hardware description lan- 
guages (HDLs) have been used at this level to describe convention- 
al computer architectures. Systolic architectures, however, have 
different requirements. This paper examines these requirements and 
develops a set of criteria for evaluating HDLs. Four popular HDLs 
are evaluated and their strengths and weaknesses noted. The final 
section of the paper summarizes ongoing efforts at Los Alamos to 
develop a systolic array HDL based on the CONLAN family of 
languages. 


42534 (LBL—17607) Control scheme for microcomputers 
being used in multiprocessor arrays. Meng, J.; Gin, F. (Law- 
rence Berkeley Lab., CA (USA)). Jun 1984. Contract 
ACO03-76SF00098. 6p. (CONF-8406163—1). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. Order Number DE84014590. 

From 25. international symposium on mini and microcom- 
puters and their application; San Francisco, CA, USA (5 Jun 1984). 

Portions are illegible in microfiche products. 

In general, microcomputer central processor devices are 
completely controllable from memory and memory control lines. 
By interjecting a controlling processor between the central proces- 
sor chip and its memory, and using the central processor memory 
ready signal for synchronization, data can be supplied to the micro- 
processor either from an attached memory or from the controlling 
processor. The controlling processor may also download codes into 
the microprocessor’s memory to be used either as programs or as 
data. By manipulating restart, hold and interrupt signal lines in ad- 
dition to the memory lines, total control is achieved. Such a scheme 
can be used to orchestrate the simultaneous application of arrays of 
microcomputers to single large problems or to many discrete small- 
er problems. We describe the details of such connections to three 
commercially available devices: a Motorola 68000, an Advanced 
Micro Devices 29116 and a National Semiconductor NS32032 and 
indicate how our scheme may be used to connect such devices into 
a cooperating parallel array. 


42535 (NITAR—1(566)) System for a random process dig- 
ital processing. Calculational accuracy while performing the 
fast Fourier transformation. Muralev, A.B. (Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(USSR)). 1983. 20p. (In Russian). NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number DE84702399. 

Errors arising while investigating the random processes in 
the course of calculating spectrum components by means of special- 
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ized processors (SP) are analyzed. It is shown that while perform- 
ing the fast Fourier transformation in SP, realizing fixed-point arith- 
metic operations, errors connected with the chosen method of vari- 
able scaling, limited processor digit scale length, accuracy of initial 
data representation and turning multipliers arise. The relations for 
determination of the dispersion for all the computational error com- 
ponents in the modes of both input and interaction scaling for SP 
incorporated into the system for random process processing are 
given. The experimental testing shows a good agreement with the 
results of the analytical calculations. 


42536 (NITAR—12(577)) Collective system for experi- 
mental data recording on the base of computer standard 
memory devices. Bunygin, A.V.; Kashkirov, A.A.; Kulyabin, 
Yu.I.; Fedorov, Yu.D.; Khokhryakov, N.A. (Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(USSR)). 1983. 7p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84702400. 

The block-diagram and operating principle are described of 
devices comprised in the experimental data acquisition and accumu- 
lation system to collect information from several sources. The 
system incorporates a multiplexer, buffer operating memory device 
(BOMD) and magnetic tape control unit (MTCU). Measurement re- 
sults from experimental plants equipment together with accompany- 
ing data are delivered through separate channels to the multiplexer 
and then to one of the two BOMD units from which (upon its fill- 
ing up) data are recorded on one of the two magnetic tape memory 
devices (MTMD). A continuous data acquisition is provided by al- 
ternate use of the two BOMD units and two MTMD. MTCU auto- 
matically connects one of the MTMD to perform recording, the 
other one - to the computer standard channel for subsequent data 
sorting out and processing. Main technical parameters of the system 
are: high-speed storage capacity = 2x8 K byte, total inlet load = 
40 K byte/s, maximum data source spacing = 2 km, number of 
inlets from data sources = 4. The system described is intended for 
experimental studies at nuclear power plants and in the related 
fields - materials science and radiochemistry. 


42537 (SKI-B—14-81) SCALE-0 computer program for 
criticality analyses. Mennerdahl, D. (Statens Kaernkraftsin- 
spektion, Stockholm (Sweden)). Jun 1982. 8p. (In Swedish). 
(EMS/NC—1). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE84703087. 

SCALE-O0 (Standardized Computer Analyses for Licensing 
Evaluation) is a computerprogram from Oak Ridge National Labo- 
ratory, USA. It is intended for analyses of criticality. During the 
test of the program a serious error was discovered. The multiplica- 
tion factor, K(sub)eff, became very underestimated when BWA re- 
actor fuel was analysed. The error is now corrected. 


42538 (UCRL—90906) Requirements and overview of the 
LINCS distributed operating system architecture. Watson, 
R.W. (Lawrence Livermore National Lab., CA (USA)). 
Apr 1984. Contract W-7405-ENG-48. llp. (CONF- 
8404177—1). NTIS, PC A02/MF AOI; 1; GPO Dep. Order 
Number DE84013721. 

From 13. CRAY user group meeting; Paris, France (25 Apr 
1984). 

Portions are illegible in microfiche products. 

This paper presents an overview of the Livermore Interac- 
tive Network Communication System (LINCS) architecture. This 
section outlines its general requirements and the following sections 
outline the central features of its design that meet these require- 
ments. LINCS is an integrated operating system and network archi- 
tecture. To emphasize this integration we refer to LINCS as a net- 
work or distributed operating system architecture. A metaphor that 
may be useful in thinking about LINCS is that it provides a soft- 
ware bus structure that provides a framework for integrating new 
applications and services. The software bus is defined by a layered 
set of communication protocols. 25 references. 





42539 (UCRL—90923) Development of the NLTSS oper- 

system. Du Bois, P.J. (Lawrence Livermore National 
Lab., CA (USA)). 1 Jun 1984. Contract W-7405-ENG-48. 
19p. (CONF-8406171—1). NTIS, PC A02/MF A011; 1; GPO 
Dep. Order Number DE84013702. 

From Conference on operating systems for supercomputers; 
Princeton, NJ, USA (21 Jun 1984). 

Portions are illegible in microfiche products. 

The NLTSS implementation effort has been going on for 
some five years now. Many parts of the system have been running 
for several years, but are undergoing constant change. There are 
three areas to consider. First, the distributable network operating 
system and communications protocols require a careful study of re- 
quirements and goals. The development of the LINCS architecture 
in concert with the perceived structure of the NLTSS message 
system and servers was a complex social process in which we all 
had to learn the give and take of negotiation. Reaching consensus 
agreements was often a lengthy and uncomfortable process. Then 
choosing the algorithms for implementation and developing them in 
a network environment is complicated. Secondly, the implementa- 
tion effort itself was complicated by the use of new programming 
techniques, e.g., use of the MODEL language, the design for co- 
servers. Determining efficient mechanisms for communication and 
input/output in a message passing network architecture takes time. 
Oftentimes, special case optimizations would be implemented too 
quickly. There was and still is a lot of try, learn, try again tech- 
nique employed in the development of NLTSS and LINCS. In the 
beginning of the project all the various support tools were yet to be 
conceived and implemented. These actually represent a major por- 
tion of the first couple of years’ work. 


42540 (UCRL—91232) Using interactive color graphics 
to model the command/control function in a battlefield simu- 
lation. Buzzell, C.A. (Lawrence Livermore National Lab., 
CA (USA)). 12 Jul 1984. Contract W-7405-ENG-48. 17p. 
(CONF-850108—1). NTIS, PC A02/MF AO1; 1; GPO Dep. 


Order Number DE84015045. 

From SCS multiconference on modeling and simulation; San 
Diego, CA, USA (24 Jan 1985). 

Portions are illegible in microfiche products. 

In Janus, an event-driven, stochastic computer program sim- 
ulating ground combat, players model the command/control func- 
tion using interactive color graphics. Giving players the command/ 
control function allows us to evaluate commanders’ control meas- 
ures and to understand their requirements for information. Players’ 
actions and reactions are meant to simulate actual decision making 
on the battlefield. As part of the simulation, the players may experi- 
ment with new methods; examine the effectiveness of their deci- 
sions; and study tactics, information flow, and weapons systems in 
various conflict scenarios. In the interactive mode, the simulation 
lacks repeatability. To offset this, players can wargame to gain in- 
sight about a plan or weapon system and then run segments of the 
battle in a batch mode without interacting. This allows them to ob- 
serve the sensitivity of the simulation to specific parameters. 


42541 (ZfK—511) System of programs for multipara- 
meter measurements at the TPAi computer. Lang, G. (Zen- 
tralinstitut fuer Kernforschung, Rossendorf bei Dresden 
(German Democratic Republic)). Oct 1983. 2ip. (In 
German). NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE84702402 

A program packet for the Hungarian TPAi computer is pre- 
sented which has been used since 1982 for heavy ion-experiments at 
the Rossendorf Tandem accelerator. Looking at the experimental 
conditions several typical software problems are described. 


42542 Retire fortran? A debate. Mcgraw, J.R. w- 
rence Livermore Laboratory, Livermore, California). Phys- 
ics Today; 37: No. 5, 66-66(May 1984). 

New applicative languages, based on mathematical functions 
rather than fortran-like statements, will entrance our ability to de- 
compose problems for concurrent processing. 


42543 Retire fortran? A debate. Mcgraw, J.R. (Law- 
rence Livermore Laboratory, Livermore, California). Phys- 
ics Today; 37: No. 5, 66-66(May 1984). Contract AC02- 
81ER10822. 


New applicative languages, based on mathematical functions 
rather than fortran-like statements, will entrance our ability to de- 
compose problems for concurrent processing. 


42544 Stiffness and the automatic selection of ODE 
codes. Shampine, L.F. (Applied Mathematics Research, De- 
partment, Sandia National Laboratories, a. New 
Mexico 87185). Journal of Computational Physics; 54: No. 1, 
74-86(Apr 1984). Contract AC04-76DP00789. 

The author describes the basic ideas behind the most popular 
methods for the numerical solution of ordinary differential equa- 
tions (ODEs). He takes up the qualitative behavior of solutions of 
ODEs and its relation ot the propagation of numerical error. Codes 
for ODEs are intended either for stiff problems or for non-stiff 
problems. The difference is explained. Users of codes do not have 
the information needed to recognize stiffness. A code, DEASY, 
which automatically recognizes stiffness and selects a suitable 
method is described. 


42545 Stiffness and the automatic selection of ODE 
codes. Shampine, L.F. (Applied Mathematics Research, De- 
partment, Sandia National Laboratories, Albuquerque, New 
Mexico 87185). Journal of Computational Physics; 54: No. 1, 
74-86(Apr 1984). Contract AC04-76DP00789. 

The author describes the basic ideas behind the most popular 
methods for the numerical solution of ordinary differential equa- 
tions (ODEs). He takes up the qualitative behavior of solutions of 
ODEs and its relation ot the propagation of numerical error. Codes 
for ODEs are intended either for stiff problems or for non-stiff 
problems. The difference is explained. Users of codes do not have 
the information needed to recognize stiffness. A code, DEASY, 
which automatically recognizes stiffness and selects a suitable 
method is described. 


42546 Piecewise Data Flow architecture: architectural 
concepts. Requa, J.E.; McGraw, J.R. (Lawrence Livermore 
National Lab., CA). JEEE (Institute of Electrical and Elec- 
tronics Engineers) Transactions on Computers; C-32: No. 5, 
425-438(May 1983). Contract W-7405-ENG-48. 

The design and a brief analysis are presented of the 
Piecewise Data Flow computer (PDF), an architecture proposed 
for very high-performance computing: PDF is a heterogeneous 
multiprocessor system having both SIMD and MIMD characteris- 
tics. Each computation is translated into a control flow graph in 
which each node contains a basic block of instructions. Concur- 
rency can be exploited in three different ways: simultaneous execu- 
tion of independent basic blocks, simultaneous execution of inde- 
pendent instructions within a basic block, and intrinsic array oper- 
ations. This program representation is amenable to traditional lan- 
guages (e.g., Fortran) because almost all optimizing compilers use 
basic blocks as their internal representation. New functional lan- 
guages should be able to exploit this architecture even more easily. 
The most significant aspects of the PDF architecture concern 
scheduling basic blocks for execution, allocating registers to inter- 
mediate results, and assigning instructions to processors. 


9903 Information Handling 
REFER ALSO TO CITATION(S) 40650, 41652, 41653 


42547 (ASI—1219) Automated Library Search System 
(ALSS) user’s manual. (Applied Systems Inst., Inc., Wash- 
ington, DC (USA)). 3 Jul 1984. Contract ACO01- 83EP 16046. 
88p. NTIS, PC A05/MF AOl1; 1; GPO Dep. Order Number 
DE84015952. 

Portions are illegible in microfiche products. 

This introduces readers to the Automated Library Search 
System (ALSS). It describes its uses, explains how it functions, and 
provides detailed information on how to set up and operate the 
system. The ALSS is a computer-based system for entering, storing, 
and retrieving information on books, articles, reports, and other 
documents on the subject of energy vulnerability. Records con- 
tained in the system include bibliographic information, status infor- 
mation related to acquisition of the documents, and information 
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which will assist the System Manager in determining suitability for 
release of individual bibliographic records to various system users. 
Operational capabilities include: a user-friendly interface with the 
system for data entry and retrieval; retrieval of selected records 
based on user specification of any one of the following: document 
index number, author, title, subject matter identifier words/phrases 
and text word-match; generation of standard hard copy reports or 
special reports in response to ad hoc inquiry; and positive control 
by the ALSS System Manager of access to the system by individual 
users. The system, which is installed on the Energy Information 
Administration (EIA) computer located in the Forrestal Building, 
may be accessed by remote terminals including those located in the 
Office of Energy Operations. 


42548 (INDC—038/LN) Report of the chairman of the 
International Nuclear Data Committee for the period 1980- 
1982. Michaudon, A. (International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Com- 
mittee). Dec 1983. Sp. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84703089. 

Translated from French. 

This paper gives a brief outline of the work carried out by 
the INDC (International Nuclear Data Committee) of the IAEA 
from 1980 to 1982 inclusive. 


42549 (INIS-mf—8982) NUCOR review 1982-1983. (Nu- 
clear Development Corp. of South Africa (Pty.) Ltd., Pelin- 
daba, Pretoria). 1 Dec 1983. 42p. NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DF.84702165. 

Pursuant to the reorganization of state-funded nuclear activi- 
ties in South Africa with effect from July 1982, the Annual Report 
of the former Atomic Energy Board was discontinued. In order to 
ensure that research and development work of the former Atomic 
Energy Board, which is now the responsibility of the Nuclear De- 
velopment Corporation of SA (Pty) Ltd (NUCOR) is, as in the 
past, still made known to interested parties, the Annual Report is 
superseded by NUCOR Review. This first publication covers the 
period January 1982 to March 1983. In this report progress is re- 
ported on: nuclear materials (with special mentioning of uranium); 
nuclear power; radioisotopes and radiation; health and safety; fun- 
damental studies; technical activities; liaison and information; licens- 
ing and administration. The report also contains a list of publica- 
tions published by staff members and bursars of NUCOR from Jan- 
uary 1982 - March 1983. 


42550 (LA—10185-MS) INFORM System two-year plan, 
FY 1984-1985. (Los Alamos National Lab., NM (USA)). Jul 
1984. Contract W-7405-ENG-36. 57p. NTIS, PC A04/MF 
AO1; 1; GPO Dep. Order Number DE84016044. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report is an implementation plan for the Information 
Management (INFORM) System of the Los Alamos National Lab- 
oratory for Fiscal Years 1984 and 1985. Subjects discussed include 
system goals, planning considerations, organization, supporting fa- 
cilities, projects, critical issues, and customer support. 


42551 (LBL—17413) Lower level inference control in sta- 
tistical database systems. Lipton, D.L.; Wong, H.K.T. 
(Lawrence Berkeley Lab., CA (USA); San Francisco State 
Univ., CA (USA)). Feb 1984. Contract AC03-76SF00098. 
22p. (CONF-840952—1). NTIS, PC A02; 3; GPO Dep. 
Order Number DE84009214. 

From 2. IFIP international conference on computer security; 
Toronto, Canada (10 Sep 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

An inference is the process of transforming unclassified data 
values into confidential data values. Most previous research in in- 
ference control has studied the use of statistical aggregates to 
deduce individual records. However, several other types of infer- 
ence are also possible. Unknown functional dependencies may be 
apparent to users who have expert knowledge about the character- 
istics of a population. Some correlations between attributes may be 
concluded from commonly-known facts about the world. To 
counter these threats, security managers should use random sam- 
pling of databases of similar populations, as well as expert systems. 
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Expert users of the database system may form inferences from the 
variable performance of the user interface. Users may observe on- 
line turn-around time, accounting statistics, the error message re- 
ceived, and the point at which an interactive protocol sequence 
fails. One may obtain information about the frequency distributions 
of attribute values, and the validity of data object names from this 
information. At the back-end of a database system, improved soft- 
ware engineering practices will reduce opportunities to bypass 
functional units of the database system. The term data object 
should be expanded to incorporate these data object types which 
generate new classes of threats. The security of databases and data- 
base systems must be recognized as separate but related problems. 
Thus, by increased awareness of lower level inferences, system se- 
curity managers may effectively nullify the threat posed by lower 
level inferences. 


42552 (OEFZS—4241) Same query - different results. A 
case study on five online versions of Chemical Abstracts. Ne- 
vyjel, A.; Oberhauser, O. (Oesterreichisches Forschungszen- 
trum Seibersdorf G.m.b.H.). Oct 1983. 30p. (In German). 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE84702152. 

On behalf of a case study a simple truncated adjacency 
phrase search was executed in the online versions of Chemical Ab- 
stracts on five different host computers (DATA-STAR, DIALOG, 
ESA, SDC, TELESYSTEMES). The reasons for the differences in 
the appearing results are discussed. 


42553 (OEFZS—4243) INIS - International Nuclear In- 
formation System. Nevyjel, A. (Oesterreichisches Fors- 
chungszentrum Seibersdorf G.m.b.H.). Oct 1983. 13p. (in 
German). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84702153. 

The International Nuclear Information System is operated 
by the IAEA in close cooperation with its participating countries. 
Each country is responsible for the acquisition of the literature pub- 
lished within its boundaries. These data are collected by the INIS 
secretariat in Vienna and the resulting comprehensive data base is 
available for all member states. On behalf of Austrian Federal 
Chancellor's Office the Austrian Research Centre Seibersdorf oper- 
ates the Austrian INIS-Center, which offers information services in 
form of retrospective searches and current awareness services. 


42554 (SAND—84-0698C) Search/match program for 
electron diffraction. Chambers, W.F.; Carr, M.J. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1984. Contract 
AC04-76DP00789. 9p. (CONF-840767—1). NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. Order Number DE84014955. 

From Microbeam Analysis Society analytical electron mi- 
croscopy meeting; Bethlehem, PA, USA (19 Jul 1984). 

Portions are illegible in microfiche products. 

A rapid computerized method has been developed and im- 
plemented for searching the Joint Committee on Powder Diffrac- 
tion Standards (JCPDS) Powder Diffraction File (PDF) to provide 
compound identification based on information obtained from an an- 
alytical electron microscope (AEM). The techniques involved in 
the search vary from those that are typically used for x-ray data 
because of differences in the characteristics of the data sets from 
electron and x-ray diffraction. 


42555 (TVA/OP/EN/DES—84/13) Methodology for 
identifying common data resources. Duhan, S.; Congleton, 
G.C. (Tennessee Valley Authority, Knoxville (USA)). 1984. 
19p. (CONF-8405212—1). NTIS, PC A02/MF AOl1. Order 
Number DE84901367. 

From Southeastern Electric Exchange quality assurance 
meeting; St. Petersburg, FL, USA (23 May 1984). 

Portions are illegible in microfiche products. 

The information analysis system described will provide a 
framework for the design of stable (data centered) cost-effective 
systems. Information will be entered into the system once, and the 
originator has the assurance that the data is secure and cannot be 
changed or viewed: by an unauthorized person. The data base 
should provide total coverage - conception through decommission- 
ing - for the life of a project. All data can be shared, and individ- 
uals or organizations will be able to retrieve the information they 
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need. Once a description of the entire area is available in the busi- 
ness model, information systems can be scoped and prioritized 
based on the need of the entire agency. The summary documents 
developed from the business model provide the sort of overview an 
executive needs when the subject of shared data bases is discussed. 


99 GENERAL AND MISCELLANEOUS 
9903 information Handling 


The technology exists to create and control shared data bases, but 
data base sharing may represent a change in operating philosophy 
and will not succeed without management understanding and sup- 
port. 
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American Gas Association Labs., Cleveland, OH 

Pulse combustion deep fat fryer. Topical report on Phase I, Apr 

81-Nov 83, 9:40448 (R;US) 
Ames Lab., [A (USA) 
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Kinetics of the reactions of hydrated electrons with metal 
complexes. Pulse radiolysis experiments and theoretical 
considerations, 9:40715 (R;NL) 

Muon flux measurement with silicon detectors in the CERN 
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Yp — p7° reactions, 9:41777 (R;UA;In Russian) 

Relativistic string in a generalized Regge-Lund approach, 9:42298 
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Fixed-source perturbation worth calculations, 9:40065 (R;US) 
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Argonne National Lab., IL (USA) 
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1983, 9:40949 (R;US) 

Application of positron annihilation in materials science, 9:40667 
(R;US) 

ATLAS beam properties: some implications for target making, 
9:41003 (R;US) 

Calculation of the limiting CESSAR feedwater line break 
transient, 9:40155 (R;US) 

Calculation of the reactivity feedback due to core assembly 
bowing in LMFBRs, 9:40068 (R;US) 

Coal cleaning as a sulfur-reduction strategy in the Midwest, 
9:39469 (R;US) 

Computation of shielding corrections to hodoscope full-motion 
data, 9:40153 (R;US) 

Critical eigenvalue in LMFBRs: a physics assessment, 9:40066 
(R;US) 

Design, construction, and performance test of a six-tesla 
superconducting dipole magnet system for 
magnetohydrodynamic energy conversion research, 9:40326 
(R;US) 

Diffraction by the time-of-flight technique at pulsed neutron 
sources, 9:39786 (R;US) 

Effect of endomycorrhizae on interactions between mycorrhizal 
and nonmycorrhizal plants, 9:41389 (R;US) 

Effect of soil dilution on the growth and response of Agropyron 
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monosporum, 9:41388 (R;US) 

Electronic structure of small iron clusters, 9:41658 (R;US) 

Erosion of multiphase materials, 9:40598 (R;US) 

Erosion/wear monitor development, 9:39200 (R;US) 
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Extended x-ray absorption fine structure (EXAFS) studies of the 
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Flow regime transition and interfacial characteristics of inverted 
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NJE network to DEC VAX computers, 9:42514 (R;US) 

Gauge theory on a lattice, 1984: proceedings, 9:41920 (R;US) 

Low temperature properties of Mo/Ni superlattices, 9:40506 
(R;US) 
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9:40752 (R;US) 

Materials Science and Technology Division light-water-reactor 
safety research program. Quarterly progress report, July- 
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Mechanisms of impurity diffusion in rutile, 9:40597 (R;US) 

Metallic heat exchangers for coal gasification. Final report, 
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New approach to the design of core support structures for large 
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Indian Inst. of Tech., Bombay. Dept. of Mechanical Engineering 
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December 1981-30 June 1983, 9:42083 (R;XA) 
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landfill. Report of the advisory group meeting on definition of 
de minimis quantities for release of low-level solid radioactive 
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of superconducting alloys. Part of a coordinated programme 
on neutron scattering techniques in applied research. Final 
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International Atomic Energy Agency, Vienna (Austria). Div. of 
Nuclear Safety 


Emergency preparedness exercise Posavje 82 in support of the 
Krsko Nuclear Power Plant, Krsko, Yugoslavia. Report to the 
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Density of states of random systems, 9:41932 (R;XA) 
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9:42252 (R;US) 

Iowa Univ., Iowa City (USA). Dept. of Physics and Astronomy 

Distributions of aurora and ionospheric currents observed 
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Experimental assessment of the evaluation model for the safety 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms (DOE/TIC-7000). Subject de- 
scriptors and qualifiers (subheadings) are selected and presented in 
the following format: 
SUBJECT DESCRIPTOR 
Qualifier 
Title, (supplementary information), citation number, 
(R:US) 

The notations in the final parentheses indicate the type of 
document, e.g., R for Report; the country of publication, e.g., US; 
and the language if other than English, e.g., In German. Tables of 
document types and country of publication codes appear after the 
indexes. 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

e descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or processes applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See 
also references” are used to indicate where to find references to 
subject concepts that are narrower, broader, or related to a particu- 
lar subject. heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. Copies of 
DOE/TIC-7000, the Subject Thesaurus, are available from the Na- 
tional Technical Information Service (NTIS), U. S. Department of 
Commerce, Springfield, VA 22161. 
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ACID ELECTROLYTE FUEL CELLS 
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Oxygen cathodes: present status and problem areas, 9:40347 
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Superacid electrolyte fuel cells for transportation applications, 
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Progress report, January 1-December 31, 1982, 9:40345 
(R;US) 
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analysis with registration of soft gamma radiation, 9:40684 
(R;XJ) 
ACTUATORS 
Design 
Automatic idle speed control, 9:40468 (RA;DE) 
Fluid Flow 
Brief note on the interaction of an actuator cascade with a 
singularity, 9:40816 (RA;US) 
Microprocessors 
Automatic idle speed control, 9:40468 (RA;DE) 
ADDUCTS 
See also DNA ADDUCTS 
Electron Spin Resonance 
Reactions of a bituminous coal with metal chlorides in carbon 
tetrachloride, 9:39354 (RA;US) 
X-Ray Diffraction 
Reactions of a bituminous coal with metal chlorides in carbon 
tetrachloride, 9:39354 (RA;US) 
ADENOCARCINOMAS 
See CARCINOMAS 
ADENOSINE TRIPHOSPHATASE 
See ATP-ASE 
ADENOVIRUS 
Chromosomes 
Information content of the adenovirus-2 genome, 9:41342 
(BA;US) 
DNA 
Comparative studies on the structure of human adenovirus 
genomes 4,.7 and 21. Annual progress report 1 Feb 80-2 Feb 
81, 9:41387 (R;US) 
DNA Replication 
Adenoviral DNA replication: DNA sequences and enzymes 
required for initiation in vitro, 9:41315 (BA;US) 
DNA Sequencing 
Adenoviral DNA replication: DNA sequences and enzymes 
required for initiation in vitro, 9:41315 (BA;US) 
Comparative studies on the structure of human adenovirus 
genomes 4, 7 and 21. Annual progress report 1 Jul 79-20 Jan 
80, 9:41261 (R;US) 
Genes 
Comparative studies on the structure of human adenovirus 
genomes 4, 7 and 21. Annual progress report 1 Jul 79-20 Jan 
80, 9:41261 (R;US) - 
Genetic Mapping 
Comparative studies on the structure of human adenovirus 
genomes 4, 7 and 21. Annual progress report 1 Jul 79-20 Jan 
80, 9:41261 (R;US) 
Information content of the adenovirus-2 genome, 9:41342 
(BA;US) 
ADGEZATOR 
See ELECTRON-RING ACCELERATORS 
ADHESION 
Temperature Dependence 
Studies on slag deposit formation in pulverized coal 
combustors. 5. The effect of flame temperature, thermal 
cycling of the steel substrate and time on the adhesion of 
slag drops to oxidized boiler steels, 9:39556 (RA;US) 
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ADONE 
Remote Control 
Remote control system for the LELA experiment, 9:41046 
(R;IT) 


See also CHARCOAL 
MOLECULAR SIEVES 


Regeneration 
Evaluation of NOXSO combined NOX/SOX flue gas cleanup. 
Monthly progress report, October 1, 1983-November 30, 
1983, 9:39389 (R;US) 
Testing 
Noble gas confinement for reactor fuel melting accidents, 
9:40157 (R;US) 
ADVANCED GAS COOLED GRAPHITE MODERATED RE 
See AGR TYPE REACTORS 
ADVECTION 
Numerical Solution 
Pointwise interactions of finite element modeling of advection- 
diffusion equations, 9:42315 (R;US) 
AECL 
Atomic Energy of Canada Ltd. 
Radioactive Waste Management 
Underlying chemistry research for the Nuclear Fuel Waste 
Management Program, 9:39700 (R;CA) 
Research Programs 
Summary of geoscience work at the AECL research site near 
Atikokan, Ontario, 9:39702 (R;CA) 
Underlying chemistry research for the Nuclear Fuel Waste 
Management Program, 9:39700 (R;CA) 
AEDES 
See MOSQUITOES 
AEROSOL GENERATORS 
Design 
Dust feed mechanism, 9:40863 (P;US) 
AEROSOL MONITORING 
Scintillation Counters 
Radioactive aerosol air contamination monitor (MAFF), 
9:41097 (TJ;US) 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
Autoradiography 
Study of ?!°Pb and ?!°Po distributions in environmental 
samples by CR-39 track detector. No. E/11, 9:40678 
(RA;HU) 
Gas Chromatography 
Rexnord solidification test, 9:39244 (R;US) 
Mass Spectroscopy 
Rexnord solidification test, 9:39244 (R;US) 
Sampling 
Aerosol technology development, 9:41177 (RA;US) 
Rexnord solidification test, 9:39244 (R;US) 
Wave Propagation 
Measurement of atmospheric transmission over long paths in 
the infrared spectral region. Interim scientific report 1 Oct 
82-31 Dec 83, 9:41138 (R;IL) 5 
AGR TYPE REACTORS 
Fuel Pins 
WIMS calculations for a model CAGR skip containing clusters 
and loose pins, 9:40146 (R;GB) 
Reactor Physics 
Reactor physics facility and first BNL reactor, 9:40145 (R;GB) 
AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 
Anaerobic Digestion 
Application of the anaerobic filter to biogas production from 
agricultural waste. Final report, 9:39822 (R;LU) 
AGRICULTURE 
Contamination 
Long-run consequences of radioactive contamination in 
agriculture. 1. District of Malmoehus, 9:41219 (R;SE;In 
Swedish) 
Energy Conservation 
Farm energy supply and conservation, 9:40321 (R;NZ) 
Energy Demand : ; 
Farm energy supply and conservation, 9:40321 (R;NZ) 


AIR POLLUTION CONTROL 
Comparative Evaluations 


Can modelling improve cropping efficiency, 9:41400 (R;US) 


10-LP models for agricultural policy analysis: with implications 
for resource conservation and development program 
planning, 9:40269 (R;US) 
Waste Heat Utilization 
Waste heat utilization in agricultural plants, 9:40420 (R;DE;In 
German) 
AIR CLEANING SYSTEMS 
Performance Testing 
In-place testing of multiple stage filter systems without 
disruption of plant operations in the Plutonium Facility at 
Los Alamos, 9:39689 (R;US) 
AIR CONDITIONING 
Energy Conservation 
Research areas for thermal energy storage, 9:40216 (RA;US) 
AIR FILTERS 
Comparative Evaluations 
Report on two intercomparisons on the determination of 
selected radionuclides in simulated air filters [Air-1/1 and 
Air-2/1 (1978-1979)], 9:41187 (R;XA) 
AIR POLLUTION 
See also INDOOR AIR POLLUTION 
National Physical Laboratory Division of Quantum Metrology 
annual report, 1982, 9:41115 (R;GB) 
Biological Effects 
Air pollution and horticulture: an overview, 9:41510 (RA;US) 
Mode of action of air pollutants in injuring horticultural plants, 
9:41511 (RA;US) 
Remedial measures to reduce air pollution losses in 
horticulture, 9:41512 (RA;US) 
Biological Indicators 
Lichen communities on conifers in Southern California 
mountains: an ecological survey relative to oxidant air 
pollution, 9:41180 (J;US) 
Environmental Transport 
Influence of the turbulence typing scheme upon the cumulative 
frequency distributions of the calculated relative 
concentrations for different averaging times, 9:41148 (R;XE) 
Mathematical Models 
Influence of the turbulence typing scheme upon the cumulative 
frequency distributions of the calculated relative 
concentrations for different averaging times, 9:41148 (R;XE) 
Outline of a new emissions model for military and civilian 
aircraft facilities, 9:41144 (R;US) 
Monitoring 
Temperature-dependent collection efficiency of a cryogenic 
trap for trace-level volatile organic compounds, 9:41175 
(R;US) 
Simulation 
Aerosol technology development, 9:41177 (RA;US) 
Toxicity 
Immunotoxicity of air pollutants, 9:41519 (R;US) 
Variations 
Lichen communities on conifers in Southern California 
mountains: an ecological survey relative to oxidant air 
pollution, 9:41180 (J;US) 
AIR POLLUTION ABATEMENT 
Use this term for items that involve the prevention of formation of 
pollutants at the source. 
Comparative Evaluations 
Coal cleaning as a sulfur-reduction strategy in the Midwest 
(1980), 9:39469 (R;US) 
Cost 
Coal cleaning as a sulfur-reduction strategy in the Midwest 
(1980), 9:39469 (R;US) 
tions 
Development of a non-intrusive timing unit for fuel injection 
and spark ignition engines, 9:40456 (RA;DE) 
AIR POLLUTION CONTROL 
Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 
Comparative Evaluations 
Analytical Spatially-averaged Photochemical non-steady state 
urban ozone model. Doctoral thesis, 9:41141 (R;US) 





AIR POLLUTION CONTROL 
Comparative Evaluations 


Coal cleaning as a sulfur-reduction strategy in the Midwest 
(1980), 9:39469 (R;US) 
Cost 
Coal cleaning as a sulfur-reduction strategy in the Midwest 
(1980), 9:39469 (R;US) 
Research Programs 
Environmental control technologies, 9:39992 (RA;US) 
Technology Assessment 
Control technology assessment for coal gasification and 
liquefaction processes, report of site visit on April 6, 1979 to 
Bruceton Energy Technical Center, Synthoil Process 
Development Unit, Bruceton, Pennsylvania, 9:39280 (R;US) 
Environmental control technologies, 9:39992 (RA;US) 
Toxicity 
Control technology assessment for coal gasification and 
liquefaction processes, Solvent Refined Coal Pilot Plant, Ft. 
Lewis, Washington. February 1979 site visit report, 9:39275 
(R;US) 
AIR POLLUTION MONITORS 
Portable instrument for the detection and identification of air 
pollutants, 9:41145 (R;US) 
Pumps 
Radioactive aerosol air contamination monitor (MAFF), 
9:41097 (TJ;US) 
AIR QUALITY 
Manuals 
Handbook for estimating the potential air quality impacts 
associated with oil and gas development offshore California. 
Technical paper, 9:40256 (R;US) 
Mathematical Models 
Analytical Spatially-averaged Photochemical non-steady state 
urban ozone model. Doctoral thesis, 9:41141 (R;US) 
Monitoring 
Mercury control technology assessment study, Duracell, 
U.S.A., Lexington, North Carolina. Survey report for the 
site visits of February 10-11, 1981 and June 22-23, 1981. 
Final report, 9:41168 (R;US) 
Portable instrument for the detection and identification of air 
pollutants, 9:41145 (R;US) 
AIRBORNE PARTICLES 
See PARTICULATES 
AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT FUELS 
See AVIATION FUELS 
AIRFOILS 
Comparative Evaluations 
Comparison of NACA 6-series and 4-digit airfoils for Darrieus 
wind turbines, 9:39931 (J;US) 
AIRPORTS 
Air Quality 
Outline of a new emissions model for military and civilian 
aircraft facilities, 9:41144 (R;US) 
ALABAMA 
Coal Deposits 
Gulf coast lignite development and policy, 9:39405 (RA;US) 
Geologic Deposits 
Alabama Tin Belt: metallogenesis and mineral resource 
evaluation. Year-end progress report, 9:41578 (R;US) 
ALAP 
See RADIATION PROTECTION 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALASKA 
Coal Deposits 
Petrology of cretaceous coals from northern Alaska, 9:39340 
(RA;US) 
Wind 
Northwest, North Central, and Alaska wind atlas, 9:39924 
(B;US) 
ALBERTA 
Coal Deposits 
Three-dimensional systematics of Alberta Plains coal, 9:39402 
(RA;US) 
ALBUMEN 
See ALBUMINS 
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ALBUMINS 
Labelling 
Comparison of Ge-68/Ga-68 generator systems for 
radiopharmaceutical production, 9:40792 (J;GB) 
ALCOHOL FUEL CELLS 
Conceptual design study of SPE fuel cell powerplant for 
vehicular applications, 9:40351 (RA;US) 
Design 
Overview of the direct oxidation methanol fuel cell, 9:40353 
(RA;US) 
Performance 
CO. management for alkaline fuel cells, 9:40355 (RA;US) 
Poisoning 
CO. management for alkaline fuel cells, 9:40355 (RA;US) 
ALCOHOLS 


See also DECANOLS 
ETHANOL 
METHANOL 
OCTANOLS 
PROPANOLS 


Radiolysis 

Reaction of CH2C(CHs)2OH radicals with cobalt (11) 
tetrasulphopthalocyanine in aqueous solutions. A pulse 
radiolytic study, 9:40756 (RA;IL) 

Solvent Extraction 

Critical-fluid extraction of organics from water. Volume II. 
Experimental. Final report, 1 October 1979-30 November 
1983, 9:40424 (R;US) 

Critical-fluid extraction of organics from water. Volume I. 
Engineering analysis. Final report, 1 October 1979-30 
November 1983, 9:40423 (R;US) 

Synthesis 

Promotion effects on the synthesis of higher alcohols. Seventh 
quarterly report, March 1984-May 1984, 9:39832 (R;US) 

Synthesis of oxygenates on TiO2-supported rhodium: the effect 
of surface parameters and reaction conditions, 9:39800 
(RA;US) 

ALDEHYDES 


See also FORMALDEHYDE 
GLUCOSE 


Radiolysis 
Spin delocalization in radical cations of organic oxygen 
compounds as revealed by long-range hyperfine interactions 
and solvent effects, 9:40753 (R;US) 
ALDEHYDO ACIDS 
See ALDEHYDES 
ALEUTIAN ISLANDS 
Baseline Ecology 
Condition of groundfish resources of the eastern Bering Sea 
and Aleutian Islands region in 1983, 9:41231 (R;US) 
ALGAE 
See also LICHENS 
Cell Cultures 
Cultivation of microalgae for liquid fuels, 9:39873 (RA;US) 
Development of an outdoor system for production of lipid-rich 
halotolerant microalgae, 9:39879 (RA;US) 
Microalgal technology research at SERI: species collection 
and characterization, 9:39874 (RA;US) 
Microalgal technology research at SERI: component 
development, 9:39876 (RA;US) 
Chemical Composition 
Comparative studies on the carbohydrate composition of 
marine macroalgae, 9:39868 (RA;US) 
Comparative Evaluations 
Development of outdoor raceway capable of yielding oil-rich 
halotolerant microalgae: identification of oil-rich strains 
(Botryococcus, Nannochloropsis, Isochrysis, Dunaliella), 
9:39878 (RA;US) 
Cultivation Techniques 
Development of outdoor raceway capable of yielding oil-rich 
halotolerant microalgae (Chlorella, isochrysis, monolanthus), 
9:39877 (RA;US) 
Optimization studies in shallow algal mass culture flumes, 
9:39872 (RA;US) 
Culture Media 
Cultural requirements, yields, and light utilization efficiencies 
of some desert saline microalgae, 9:39869 (RA;US) 
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Enzyme Activity 

Microalgal technology research at SERI: biochemistry of lipid 
trigger mechanisms in microalgae - alteration of lipid 
metabolism during transition from rapid growth to rapid 
lipid accumulation, 9:41391 (RA;US) 

Growth 

Microalgal technology research at SERI: component 

development, 9:39876 (RA;US) 
Harvesting 

Development of outdoor raceway capable of yielding oil-rich 
halotolerant microalgae (Chlorella, isochrysis, monolanthus), 
9:39877 (RA;US) 

Marine microalgae separation and harvesting, 9:39880 (RA;US) 

Metabolism 

Chemical profile of microalgae with emphasis on lipids, 

9:39870 (RA;US) 
Photosynthesis 

Microalgal technology research at SERI: modulated light 

photobiology, 9:39875 (RA;US) 
Plant Growth 

Polysaccharide production by microalgae. Final report on 

phase 1, 9:39862 (R;US) 
Productivity 

Analysis and evaluation of the economics of microalgal fuel 
production, 9:39881 (RA;US) 

Cultivation of microalgae for liquid fuels, 9:39873 (RA;US) 

Cultural requirements, yields, and light utilization efficiencies 
of some desert saline microalgae, 9:39869 (RA;US) 

Optimization studies in shallow algal mass culture flumes, 
9:39872 (RA;US) 

Polysaccharide production by microalgae. Final report on 
phase 1, 9:39862 (R;US) 

Salinity and temperature effects on photosynthesis and organic 
carbon release rates by selected benthic macroalgae, 9:41406 
(R;US) 

ALGEBRA 
Research Programs 
1982. Annual progress report, 9:42317 (R;FR;In French) 
ALGORITHMS 
Research Programs 
1982 Annual progress report, 9:42318 (R;FR;In French) 
ALKALI METAL COMPOUNDS 
Catalytic Effects 

Chemistry and mechanism of molten salt catalysts in coal 
gasification processes. Final report Dec 81-Jan 84, 9:39283 
(R;US) 

Reactive intermediate in the alkali-carbonate catalyzed 
gasification of coal char, 9:39147 (RA;US) 

Creep 

The universal nature of the third power stress dependence for 

steady-state creep, 9:40578 (J;US) 
Feasibility Studies 

Regeneration of alkali in the fused salt desulfurization system, 

9:39480 (RA;US) 
Regeneration 

Fossil energy annual report, October 1, 1981-September 30, 
1982, 9:39372 (R;US) 

Regeneration of alkali in the fused salt désulfurization system, 
9:39480 (RA;US) 

Stress Analysis 

The universal nature of the third power stress dependence for 

steady-state creep, 9:40578 (J;US) 
ALKALI METAL ISOTOPES 
Nuclear Properties 

Study of nuclei far from stability: alkali metals, 9:42055 

(RA;FR;In French) 
Nuclear Structure 

Study of nuclei far from stability: alkali metals, 9:42055 

(RA;FR;In French) 
ALKALI METALS 


See also CESIUM 
LITHIUM 
POTASSIUM 
SODIUM 


Removal 
Alkali metal vapor removal from pressurized fluidized-bed 
combustor flue gas. Annual report, October 1982-September 
1983, 9:40949 (R;US) 


Spectra 
Neutral-neutral interactions in dense alkali vapours, 9:41722 
(RA;AT) 


See HYDROXIDES 
ALKENES 
See also BUTENES 
ETHYLENE 
PENTENES 
Adsorption 
Gas chromatographic analysis of olefin-containing gasolines, 
9:39613 (R;DE;In German) 
Liquid Column Chromatography 
Gas chromatographic analysis of olefin-containing gasolines, 
9:39613 (R;DE;In German) 
Synthesis 
Effect of catalyst variables on the synthesis of low molecular 
weight alkenes by tri-iron dodecacarbonyl-derived catalysts, 
9:39801 (RA;US) 
ALKINES 
See ALKYNES 
ALKYLATES 
See ALCOHOLS 
ALKYNES 
Polymerization 
Selectivity in catalytic alkyne cyclotrimerization over 
chromium(VI): kinetic evaluation using the characteristics of 
radioactive carbon-11 decay for nondisruptive ultrasensitive 
detection of adsorbed species, 9:40742 (J;US) 
ALLOY 800 
See INCOLOY 800 
ALLOY-A-286 
Creep 
Creep-rupture and fractographic analysis of candidate Stirling 
engine superalloys tested in air, 9:40569 (J;US) 
Fracture Properties 
Creep-rupture and fractographic analysis of candidate Stirling 
engine superalloys tested in air, 9:40569 (J;US) 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOYS 
See also ALUMINIUM ALLOYS 
BERYLLIUM ALLOYS 
BISMUTH ALLOYS 
CHROMIUM ALLOYS 
COBALT ALLOYS 
GERMANIUM ALLOYS 
GOLD ALLOYS 
HEAT RESISTING ALLOYS 
INDIUM ALLOYS 
IRON ALLOYS 
LEAD ALLOYS 
LITHIUM ALLOYS 
MANGANESE ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
RHENIUM ALLOYS 
SELENIUM ALLOYS 
TELLURIUM ALLOYS 
TIN ALLOYS 
TITANIUM ALLOYS 
TUNGSTEN ALLOYS 
VANADIUM ALLOYS 
YTTRIUM ALLOYS 
ZIRCONIUM ALLOYS 
Abrasion 
Microstructural effects in abrasive wear. Third annual progress 
report, August 12, 1983-August 14, 1984, 9:40505 (R;US) 
Ion Implantation 
Metastable phase formation in ion-implanted metals, 9:40555 
(R;US) 
Physical Radiation Effects 
Effect of microstructure on the minimum critical radius and 
critical number of gas atoms for swelling, 9:40495 (R;US) 
ALPHA DECAY 
Shell Models 
Shell model calculation of alpha-formation factor for use in 
pre-equilibrium alpha emission, 9:42175 (R;JP) 
ALPHA DETECTION 
Dielectric Track Detectors 
Formation of ion-beam images in gelatine and various 
polymers. No. E/4, 9:41059 (RA;HU) 





ALPHA DETECTION 
Dielectric Track Detectors 


Measurement of the '2C(?2C,*Besub(g.s.))'*Osub(g.s.) cross 
section at subbarrier energies by plastic detectors, 9:42039 


(RA;HU) 

Measurement of the !2C(??C,*® Besub(g.s.))?*Osub(g.s.) cross 
section at subbarrier energies by plastic detectors. No. E/13, 
9:42040 (RA;HU) 

Neutron-induced autoradiography based on relief and dyed 
image formation in polymers. No. E/7, 9:41056 (RA;HU) 

New possibility for high-resolution spectroscopy of nuclear 
particles entering CR-39 at selected dip angles. No. E/8, 
9:41062 (RA;HU) 

ALPHA PARTICLES 

Emitted by nuclei. 

LET 

Data needs for the track structure of alpha particles and 

electrons in water, 9:42204 (RA;US) 
ALPHA REACTIONS 
Cross Sections 

Some results of nucleus-nucleus interactions in SKM-200 

device, 9:42016 (RA;SU;In Russian) 
Eikonal Approximation 

Preliminary results of the analysis of the CERN ISR data on 
pa- and aa-interactions within the frame of eikonal model, 
9:42023 (R;SU) 

Elastic Scattering 
Nuclear rainbows and heavy-ion scattering, 9:42058 (J;NL) 
Fission 

Electrodisintegration experiments and virtual photon theory, 

9:42139 (RA;SU) 
Glauber Theory 

Preliminary results of the analysis of the CERN ISR data on 
pa- and aa-interactions within the frame of eikonal model, 
9:42023 (R;SU) 

Inelastic Scattering 

Unified description of direct and resonant excitations of the 

nucleus “°“Ca by medium-energy projectiles, 9:42077 (R;DD) 
Multiple Scattering 

@ meson production in collisions of relativistic nuclei in a 

multiple scattering model, 9:42104 (R;SU;In Russian) 
Nuclear Models 

Microscopic model of relativistic nuclei collisions with account 
of nucleon-nucleon potential interaction, 9:42061 (R;SU;In 
Russian) 

Particle Production 

a meson production in collisions of relativistic nuclei in a 

multiple scattering model, 9:42104 (R;SU;In Russian) 
Stripping 

Peripheral and central nucleus-nucleus collisions at 4.2 

GeV/cxnucleon, 9:42101 (RA;SU;In Russian) 
ALPHA SCURCES 
Radioactivity 

Alpha emitters activity measurement using the defined solid 

angle method, 9:39785 (R;FR) 
ALPHA SPECTRA 
Manuals 

Spectra of radioactive nuclides radiation, measured with 

semiconductor detectors. 2, 9:42238 (R;DD) 
ALPHA SPECTROMETERS 
Computer Codes 

PLUTON: a program package for measuring installation of 8- 

channel alpha-spectrometer, 9:41069 (R;XJ;In Russian) 
Data Acquisition Systems 

PLUTON: a program package for measuring installation of 8- 

channel alpha-spectrometer, 9:41069 (R;XJ;In Russian) 
ALPHA-BEARING WASTES 
Activation Analysis 

Application of thermal neutron capture gamma rays to matrix 
identification in a transuranic waste assay system based on an 
electron accelerator, 9:39740 (J;NL) 

Gamma Spectroscopy 

Application of thermal neutron capture gamma rays to matrix 
identification in a transuranic waste assay system based on an 
electron accelerator, 9:39740 (J;NL) 

ALTERNATE FUELS 


See FUEL SUBSTITUTION 
SYNTHETIC FUELS 


ALUMINIA 
See ALUMINIUM OXIDES 
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ALUMINIUM 
Activation Analysis 

Silicon and aluminium determination in geological samples by 
14 MeV neutron activation based on simple equipment, 
9:40674 (RA;XA) 

Electron Spin Resonance 

Effects of thin evaporated metal layers on EPR lineshapes, 

9:41670 (RA;IL) 
Ion Implantation 

Formation of subsurface AleOs layers in aluminum by oxygen 

ion implantation, 9:40564 (R;US) 
Laser Spectroscopy 

Laser-induced breakdown spectroscopy for elemental analysis, 

9:39375 (R;US) 
Materials Working 

Reduction in energy requirements for converting liquid 
aluminium to semi-fabricated rolled products, 9:40282 
(R;LU) 

Physical Radiation Effects 

Radiation damage depth distributions in Al and Zn induced by 
Ar (400 MeV), Ne (200 MeV) and C (112,5 MeV) ion 
bombardment, 9:40530 (R;XJ) 

Shock Waves 
Acquisition and processing of optical two-dimensional 
transients using a video tape recorder, 9:41039 (RA;IL) 
Texture f 

Texture of materials using neutron diffraction: Lattice 
dynamics of superconducting alloys. Part of a coordinated 
programme on neutron scattering techniques in applied 
research. Final report for the period 1 October 1979 - 14 
February 1983, 9:40518 (R;XA) 

ALUMINIUM 27 TARGET 
Muon Reactions 

Nuclear moments and nuclear structure. Annual progress 

report, September 1, 1983-July 31, 1984, 9:42000 (R;US) 
Nitrogen 14 Reactions 

Dynamic and preequilibrium emission in the heavy ion 
reactions, 9:42067 (RA;FR;In French) 

Evolution of dissipative processes for nucleon energy near the 
Fermi energy, 9:42068 (RA;FR;In French) 

ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
Physical Radiation Effects 

Radiation-induced erosion of titanium alloy surface and 
hydrogen adsorption under H* and He* ion bombardment, 
9:40515 (R;SU;In Russian) 

Study of positron annihilation technique of radiation damages 
in titanium alloys irradiated with protons, 9:40522 (RA;SU;In 
Russian) 

ALUMINIUM ARSENIDES 
Refractivity 

Refractive index of ternary and quaternary compound 
semiconductors below the fundamental absorption edge: 
linear and nonlinear effects (HgTe-CdTe; In/sub 1-x/Ga/sub 
x/As/sub y/P/sub 1-y/; AlAs-GaAs), 9:40626 (R;US) 

ALUMINIUM BASE ALLOYS 
Deformation 

Cavitation phenomenon in superplastic creep. Progress report, 
November 1, 1982-November 30, 1983 (7475 Al), 9:40502 
(R;US) 

Microstructure 

Al-Be system: the effects of rapid solidification processing on 
structure and phase relations (Rapid solidification 
processing), 9:40566 (R;US) 

ALUMINIUM CHLORIDES 
Catalytic Effects 

Studies on the reaction of benzene and other hydrocarbons 
with aluminium trichloride: Effect of catalytically activated 
hydrogen, 9:39827 (J;GB) 

ALUMINIUM OXIDES 
Catalytic Effects 

Catalytic hydrotreatment studies with model compounds. 

Quarterly report, April 1-June 30, 1984, 9:39266 (R;US) 
Chemical Preparation 

Transport behavior of multivalent beta” aluminas, 9:40587 

(RA;US) 
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Investigation of carbon monoxide disintegration of refractories 
in coal gasifiers. Annual progress report, June 1, 1978-May 
30, 1979, 9:40600 (R;US) 
Corrosion 
Investigation of carbon monoxide disintegration of refractories 
in coal gasifiers. Annual progress report, June 1, 1977-May 
30, 1978, 9:40601 (R;US) 
Erosion 
Erosion of multiphase materials (WC-Co; Al,Os-ss composite), 
9:40598 (R;US) 
Fabrication , 
Preparation of sodium beta-alumina by the isostatic pressing 
and zone sintering of spray dried powders, 9:40592 (RA;US) 
Synthesis of Co”* and Ni®* stabilized B”-alumina, 9:40593 
(RA;US) 
Ton Implantation 
Annealing of implanted AlOs in a reducing environment, 
9:40596 (R;US) 
Ionic Conductivity 
Proton transport in B”-alumina, 9:40588 (RA;US) 
Transport properties of selected metal oxides, 9:40583 (RA;US) 
Transport behavior of multivalent beta” aluminas, 9:40587 
(RA;US) 
Microstructure 
Proton transport in 8”-alumina, 9:40588 (RA;US) 
Photoacoustic Spectroscopy 
Re-examination of beta-alumina doped with chromium using 
photoacoustic spectroscopy, 9:40586 (RA;US) 
Production 
Formation of subsurface Al,Os layers in aluminum by oxygen 
ion implantation, 9:40564 (R;US) 
Sintering 
Re-examination of beta-alumina doped with chromium using 
photoacoustic spectroscopy, 9:40586 (RA;US) 
Tests and modeling for sintering theory, 9:40599 (R;US) 
Sorptive Properties 
Evaluation of NOXSO combined NOX/SOX flue gas cleanup. 
Monthly progress report, October 1, 1983-November 30, 
1983, 9:39389 (R;US) 
ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
AMERICIUM 
Adsorption 
Review and assessment of radionuclide sorption information 
for the Basalt Waste Isolation Project site, 9:39768 (R;US) 
Sorption behaviour of well-defined oxidation states, 9:40783 
(R;SE) 
Neutron Spectroscopy 
Neutron spectrometric method for determination of americium 
and curium in samples, 9:40692 (R;SU;In Russian) 
Spectrophotometry 
Determination of platinum metals and americium when 
analysing these element intermetallic compounds and alloys, 
9:40691 (R;SU;In Russian) 
AMERICIUM 239 
Energy Levels 
Nuclear data sheets for A = 231, 235, 239, 9:42150 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 231, 235, 239, 9:42150 (J;US) 
AMERICIUM 241 
Prenatal Exposure 
Fetal and juvenile radiotoxicity, 9:41479 (RA;US) 
Toxicity 
Fetal and juvenile radiotoxicity, 9:41479 (RA;US) 
Uptake 
Bioavailability of the transuranic elements **7Pu and 7*'Am for 
the pond snail, Lymnaea stagnalis L., and their behaviour in 
selected natural surface waters, 9:41423 (R;XE) 
Modifying radionuclide effects, 9:41481 (RA;US) 
AMERICIUM ALLOYS 
Chemical Analysis 
Determination of platinum metals and americium when 
analysing these element intermetallic compounds and alloys, 
9:40691 (R;SU;In Russian) 


AMERICIUM COMPOUNDS 
Chemical Analysis 
Neutron spectrometric method for determination of americium 
and curium in samples, 9:40692 (R;SU;In Russian) 
Oxidation 
Study of americium (3) and americium (5) interaction in 
potassium phosphorotungstate KioP2W17Og: solutions, 
9:40782 (R;SU;In Russian) 
Reduction 
Study of americium (3) and americium (5) interaction in 
potassium phosphorotungstate KioP2W17O¢: solutions, 
9:40782 (R;SU;In Russian) 
AMES LABORATORY 
Coal Preparation 
Development of innovative coal preparation techniques at the 
Ames Laboratory, 9:39460 (RA;US) 
AMIDES 


See also NICOTINAMIDE 


Labelling 
Benzamide derivatives labeled with tritium, 9:40773 (RA;IL) 


See also BENZIDINE 
CATECHOLAMINES 
POLYCYCLIC AROMATIC AMINES 


Mutagen Screening 
Mutagens in cooked foods: isolation, metabolism and genetic 
toxicity, 9:41533 (R;US) 
AMINO ALCOHOLS 


See ALCOHOLS 
AMINES 


AMINO SUGARS 
See AMINES 
AMINOGLYCIDES 
See AMINES 
AMMONIA 
Chemical Reactions 
Discussions at the Avco-Everett Research Laboratory of (a) 
the E-Beam scrubber and (b) slagging combustors, August 6, 
1982 (Avco-Ebara process), 9:39993 (RA;US) 
Electron-Molecule Collisions 
Dipole oscillator strengths observed in electron impact, 
9:41644 (RA;US) 
Ton Pairs 
Multiphoton ionization of (NHs3)sub(n) and unimolecular 
dissociation of ammonia cluster ions, 9:41696 (RA;AT) 
Market 
Discussions at the Avco-Everett Research Laboratory of (a) 
the E-Beam scrubber and (b) slagging combustors, August 6, 
1982 (Avco-Ebara process), 9:39993 (RA;US) 
Oscillator Strengths 
Dipole oscillator strengths observed in electron impact, 
9:41644 (RA;US) 
AMMONIA FUEL CELLS 
Performance 
CO, management for alkaline fuel cells, 9:40355 (RA;US) 
Poisoning 
CO, management for alkaline fuel cells, 9:40355 (RA;US) 
AMMONIUM PHOSPHATES 
Production 
Production of granular ammonium polyphosphate from wet- 
process phosphoric acid, 9:40722 (R;US) 
ANADROMOUS FISHES 
See also SALMON 
Habitat 
Natural propagation and habitat improvement. Volume I. 
Oregon. Supplement C: White River Habitat Inventory. 
Annual report, 1983, 9:41253 (R;US) 


Smolt condition and timing of arrival at lower granite 
reservoir. Annual report, 14 February 1983-30 September 
1983, 9:39848 (R;US) 


Smolt condition and timing of arrival at lower granite 
reservoir. Annual report, 14 February 1983-30 September 
1983, 9:39848 (R;US) 





ANAEROBIC DIGESTION 
Reviews 


ANAEROBIC DIGESTION 
Reviews 
Microbial production of energy: gaseous fuels, 9:39807 (R;US) 
ANALYSIS (ACTIVATION) 
See ACTIVATION ANALYSIS 
ANAPHASE 
See MITOSIS 
ANEMOMETERS 
Anemometer loan program. Final report, 9:39922 (R;US) 
ANGIOGRAPHY 


See BIOMEDICAL RADIOGRAPHY 
BLOOD VESSELS 


ANGRA-1 REACTOR 
Fuel Elements 
Fuel rod thermal analysis of the Angra-1 reactor during a 
postulated loss of coolant accident, 9:40166 (R;BR;In 
Portuguese) 
Loss of Coolant 
Fuel rod thermal analysis of the Angra-1 reactor during a 
postulated loss of coolant accident, 9:40166 (R;BR;In 
Portuguese) 
ANHARMONIC OSCILLATORS 
Oscillation Modes 
About oscillation regimes of a three-dimensional nonlinear 
oscillator, 9:42295 (R;XJ;In Russian) 
Stochastic Processes 
About oscillation regimes of a three-dimensional nonlinear 
oscillator, 9:42295 (R;XJ;In Russian) 
ANHYDRITE 
Density 
Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 
Hardness 
Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 
Moisture 
Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 
Porosity 
Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 
Tensile Properties 
Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 
ANIONS 
See also HYDROGEN IONS 1 MINUS 
Electron Emission 
Vibration-induced electron ejection in molecular anions, 
9:41682 (RA;AT) 
Electron Transfer 
Intramolecular long-distance electron transfer in radical anions. 
The effects of free energy and solvent on the reaction rates, 
9:40770 (J;US) 
ANISOLE 
Electrochemistry 
Carbon-oxygen bond cleavage reactions by electron transfer. 1. 
Electrochemical studies on the formation and subsequent 
reaction pathways of cyanoanisole radical anions, 9:40751 
(J;US) 
ANL 
Computer Networks 
Friendly Neighborhood Computer Project. Extension of the 
IBM NJE network to DEC VAX computers, 9:42514 
(R;US) 
ANOPHELES 
See MOSQUITOES 
ANTARCTICA 
Mineral Resources 
Petroleum and mineral resources of Antarctica, 9:39577 (R;US) 
Petroleum Deposits 
Petroleum and mineral resources of Antarctica, 9:39577 (R;US) 
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ANTARES FACILITY 
Planning 
The Antares facility for inertial fusion experiments status and 
plans, 9:42495 (BA;US) 
ANTHRACENE 
Hydrogenation 
Hydrogenolysis of coal-derived distillates to simple chemicals, 
9:39196 (RA;US) 
Pyrolysis 
Free radical reactions in coal thermolysis, 9:39176 (RA;US) 
ANTHRACITE 
Chemical Analysis 
Analysis of sub-micron mineral matter in coal via scanning 
transmission electron microscopy, 9:39384 (J;GB) 
Chemical Properties 
Coal slurry characteristics of bituminous and Korean 
anthracite, 9:39494 (RA;US) 
Deashing 
Coal slurry characteristics of bituminous and Korean 
anthracite, 9:39494 (RA;US) 
Electrophoresis 
Determination of the surface reactivity of coal powders. 
Seventh quarterly report, 1 Mar 1984-31 May 1984, 9:39369 
(R;US) 
Microstructure 
Diffusion models for gas production from coal. Determination 
of diffusion parameters, 9:39382 (J;GB) 
Mineralogy 
Analysis of sub-micron mineral matter in coal via scanning 
transmission electron microscopy, 9:39384 (J;GB) 
Porosity 
Diffusion models for gas production from coal. Determination 
of diffusion parameters, 9:39382 (J;GB) 
Sorptive Properties 
Diffusion models for gas production from coal. Determination 


of diffusion parameters, 9:39382 (J;GB) 
ANTIBIOTICS 
Biological Effects 
Salinity and temperature effects on photosynthesis and organic 
carbon release rates by selected benthic macroalgae, 9:41406 
(R;US) 
ANTICORROSION 


See CORROSION PROTECTION 
ANTIGENS 
DNA Sequencing 

Sequences of human repetitive DNA, non-a-globin genes, and 
major histocompatibility locus genes. I, II, III, 9:41345 
(BA;US) 

Genes 

Genes of the major histocompatibility complex, 9:41366 
(BA;US) 

Sequences of human repetitive DNA, non-a-globin genes, and 
major histocompatibility locus genes. I, II, III, 9:41345 
(BA;US) 

ANTIKAONS NEUTRAL 
Particle Production 

Experimental data on the kaon and hyperon interaction inside 

a nucleus, 9:41766 (R;SU;In Russian) 
ANTIMONY 
Absorption Spectroscopy 

Study of the measurement, by electrothermal atomization and 
atomic-absorption spectrophotometry, of hydride-forming 
elements, 9:40695 (R;ZA) 

ANTIMONY IODIDES 
Atom-Molecule Collisions 

Dissociative excitation of metal-halogen molecules by 
metastable noble-gas atoms and nitrogen metastable 
molecules, 9:41719 (RA;AT) 

Molecule-Molecule Collisions 

Dissociative excitation of metal-halogen molecules by 
metastable noble-gas atoms and nitrogen metastable 
molecules, 9:41719 (RA;AT) 

ANTINEOPLASTIC DRUGS 
Design 

Graph theoretical approach to structure-activity studies: search 

for optimal antitumor compounds, 9:41377 (R;US) 
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Molecular Structure 
Graph theoretical approach to structure-activity studies: search 
for optimal antitumor compounds, 9:41377 (R;US) 
ANTINEUTRON REACTIONS 
Deep Inelastic Scattering 
QCD analysis of deep inelastic lepton scattering data, 9:41852 
3SU) 


2 


Quantum Chromodynamics 
QCD analysis of deep inelastic lepton scattering data, 9:41852 


Design of the RF cavity and power amplifier for the Fermilab 

antiproton source, 9:41026 (J;US) 
Beam Production 
Design of the RF cavity and power amplifier for the Fermilab 
antiproton source, 9:41026 (J;US) 
ANTIPROTON REACTIONS 
Reviews 
Antiproton - nucleus interactions, 9:41875 (RA;US) 
ANTIPROTONIC ATOMS 
See HADRONIC ATOMS 
ANTRIM SHALES 
See BLACK SHALES 
APATITES 
Physical Radiation Effects 

Radiation damage in glass and apatite and surface analysis of 

leached high level nuclear waste glass, 9:40638 (RA;AT) 
AQUACULTURE 
Waste Product Utilization 

Preliminary obervations on use of ethanol distiller’s by- 
products for polyculture of freshwater prawn 
(Macrobrachium rosenbergii) and golden shiner 
(Notemigonus crysoleucas), 9:40421 (R;US) 

AQUATIC ECOSYSTEMS 
Radionuclide Migration 

Impact of nuclear releases into the aquatic environment. Final 
report for the period 1 July 1980-30 June 1982, 9:41239 
(R;AT) 

Nuclear Energy Agency research and environmental 
surveillance programme related to sea disposal of low-level 
radioactive waste, 9:41250 (BA;XA) 

AQUATIC ORGANISMS 
Unspecified biota characteristic of aquatic ecosystems. 
See also FISHES 
Baseline Ecology 

Aquatic plant control research program. Interactive influences 
of light and temperature on the growth and morphology of 
submersed fresh water macrophytes. Final report, 9:41225 
(R;US) 

AQUICULTURE 
See AQUACULTURE 
AQUIFERS 
Heat Storage 
Laboratory permeability measurements in support of an aquifer 
thermal energy storage site in Minnesota, 9:40233 (R;US) 
ARAB REPUBLIC OF EGYPT 
See EGYPTIAN ARAB REPUBLIC 

ARC WELDING 

Heat Transfer 

Arc welding, 9:40559 (RA;US) 

ARCHAEOLOGY 

Investigations 

Walker Gilmore: a stratified Woodland period occupation in 
eastern Nebraska. A report of the 1968 excavations. Final 
report 1968-83, 9:41562 (R;US) 

ARCHITECTURE 
See also SOLAR ARCHITECTURE 
Passive Solar Heating Systems 

Affinity between solar energy installations and types of 
buildings found in concentrated building, 9:39899 (R;DE;In 
German) 

AREA POLLUTION SOURCES 
See POLLUTION SOURCES 


ARGON 
Atom-Molecule Collisions 

Dissociative excitation of metal-halogen molecules by 
metastable noble-gas atoms and nitrogen metastable 
molecules, 9:41719 (RA;AT) 

Ionizing reaction in the collision of argon atoms in high 
Rydberg states with various molecules, 9:41656 (R;FR;In 
French) 

Electron Drift 

Unidimensional Monte Carlo calculation of partial excitation 
and fluorescence efficiencies and drift velocities for electrons 
in Argon, 9:41681 (RA;AT) 

Excitation 

Unidimensional Monte Carlo calculation of partial excitation 
and fluorescence efficiencies and drift velocities for electrons 
in Argon, 9:41681 (RA;AT) 

Ton Pairs 

Intensity fluctuations in the size distributions of heterogeneous 
clusters, 9:41692 (RA;AT) 

Ionization of Ar-clusters by charge exchange, 9:41694 
(RA;AT) 

Ton-Atom Collisions 

Excitation processes in collisions of C* ions with Ar atoms in 
the energy range 10 - 4200 eV (200 - 800 nm), 9:41713 
(RA;AT) 

Ion-induced Ls-subshell alignment of argon. No. B/8, 9:41677 
(R;HU) 

Scaling of cross sections for ionization by fast, partially 
stripped ions, 9:41641 (RA;US) 

Ton-Molecule Collisions 

Charge transfer from He* to Ar and Xe at low energies, 

9:41704 (RA;AT) 
ARGON 40 REACTIONS 
Inelastic Scattering 

Cascade mechanism of inelastic interactions of high-energy 

nuclei, 9:42184 (R;SU;In Russian) 
Nuclear Cascades 

Cascade mechanism of inelastic interactions of high-energy 

nuclei, 9:42184 (R;SU;In Russian) 
Nuclear Models 

Microscopic model of relativistic nuclei collisions with account 
of nucleon-nucleon potential interaction, 9:42061 (R;SU;In 
Russian) 

ARGON 40 TARGET 
Argon 40 Reactions 

Microscopic model of relativistic nuclei collisions with account 
of nucleon-nucleon potential interaction, 9:42061 (R;SU;In 
Russian) 

Carbon 12 Reactions 

Nuclear moments and nuclear structure. Annual pro 

report, September 1, 1983-July 31, 1984, 9:42000 (R;US) 
ARGON IONS 
Auger Effect 

Auger electrons from highly ionized projectiles studied by zero 

degree Auger spectroscopy, 9:41729 (RA;AT) 
Ton-Molecule Collisions 

Collision energy dependence of the reactions of Ar* 
(?Psub(1/2)) and Ar* (?Psub(3/2)) with Nez, 9:41705 
(RA;AT) 

Internal state distribution of NxH* produced by hydrogen 
abstraction from He and by proton transfer of Hs*, 9:41706 


(RA;AT) 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARKANSAS 
Coal Deposits 
Gulf coast lignite development and policy, 9:39405 (RA;US) 
ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also BENZENE 


BENZIDINE 

BIBENZYL 

CONDENSED AROMATICS 
PHENOLS 





AROMATICS 
Coal Deposits 


POLYCYCLIC AROMATIC HYDROCARBONS 
STILBENE 

TETRALIN 

TOLUENE 

XYLENES 


Chemical Reaction Kinetics 
Intramolecular long-distance electron transfer in radical anions. 
The effects of free energy and solvent on the reaction rates, 
9:40770 (J;US) 
Radiolysis 
Identification of thermoradiolysis products of ditolylmethane 
coolant, 9:40765 (R;SU;In Russian) 
Solvent Extraction 
Measurement and prediction of aromatic solute distribution 
coefficients for aqueous-organic solvent systems. Final 
report, 9:39388 (R;US) 
ARRAY PROCESSORS 
Microprocessors 
Control scheme for microcomputers being used in 
multiprocessor arrays, 9:42534 (R;US) 
ARSENIC 
Absorption Spectroscopy 
Study of the measurement, by electrothermal atomization and 
atomic-absorption spectrophotometry, of hydride-forming 
elements, 9:40695 (R;ZA) 
Monitoring 
Control technology assessment for coal gasification and 
liquefaction processes, Combustion Engineering Process 
Development Unit, Windsor, Connecticut. Report for the 
site visit of January 1979. Final report, 9:39572 (R;US) 
Toxicity 
Control technology assessment for coal gasification and 
liquefaction processes, Combustion Engineering Process 
Development Unit, Windsor, Connecticut. Report for the 
site visit of January 1979. Final report, 9:39572 (R;US) 
ARSENIC 73 
Energy Levels 
Proton occupancies in the even Se ground states via the 
(d,*He) reaction, 9:42080 (R;FR) 
ARSENIC 75 
Energy Levels 
Proton occupancies in the even Se ground states via the 
(d,*He) reaction, 9:42080 (R;FR) 
ARSENIC 77 
Energy Levels 
Proton occupancies in the even Se ground states via the 
(d,*He) reaction, 9:42080 (R;FR) 
ARSENIC 79 
Energy Levels 
Proton occupancies in the even Se ground states via the 
(d,*He) reaction, 9:42080 (R;FR) 
ARSENIC 81 
Energy Levels 
Proton occupancies in the even Se ground states via the 
(d,*He) reaction, 9:42080 (R;FR) 
ASBESTOS 
Environmental Impacts 
Environmental impact assessment and findings of no significant 
impact for the proposed asbestos standard, 9:41223 (R;US) 
Health Hazards 
Environmental impact assessment and findings of no significant 
impact for the proposed asbestos standard, 9:41223 (R;US) 
Safety Standards 
Environmental impact assessment and findings of no significant 


impact for the proposed asbestos standard, 9:41223 (R;US) 
ASHES 


See also FLY ASH 
Activation Analysis 
Determination of mode of occurrence of trace elements in the 
Upper Freeport coal bed using size and density separation 
procedures, 9:39334 (RA;US) 
Adhesion 
Studies on slag deposit formation in pulverized coal 
combustors. Part IV. Comparison of sticking behavior of 
minerals and low-temperature and ASTM high-temperature 
coal ash on medium carbon steel substrates, 9:39555 (RA;US) 
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Chemical Analysis 

Performance characterizations of an atmospheric pressure 
combustor for ultra-clean coal water mixtures, 9:39505 
(RA;US) 

Chemical Composition 

Applicability of the Westinghouse process for gasifying lignite 
coals, 9:39222 (RA;US) 

CCAWG meeting at Combustion Engineering (CE), Windsor, 
Connecticut, June 23, 1982, 9:39533 (RA;US) 

Determinations of coal water mixture properties for predictions 
of products of combustion characteristics, 9:39506 (RA;US) 

Performance characterization of an atmospheric pressure 
combustor for ultra-clean coal water mixtures, 9:39551 
(R;US) 

Petrographic and mineralogic studies of some low sulfur-coals 
from Poland, Russia, Canada and Australia, 9:39336 (RA;US) 

Pilot scale characterization of South Australian high sodium 
brown coal, 9:39548 (RA;US) 

Preliminary study of the sintering characteristics of coal ash as 
related to utility boiler ash deposition (MS Thesis), 9:39553 
(RA;US) 

Studies of sintering of coal ash relevant to pulverized coal 
utility boilers Part 1. Examination of the Raask strinkage- 
electrical resistance method, 9:39559 (RA;US) 

Studies on slag deposit formation in pulverized coal 
combustors. Part IV. Comparison of sticking behavior of 
minerals and low-temperature and ASTM high-temperature 
coal ash on medium carbon steel substrates, 9:39555 (RA;US) 

Study of slag initiation using controlled surface temperature 
probes in a 15 lb/hr pulverized coal test furnace (MS 
Thesis), 9:39552 (RA;US) 

Study of slag deposit initiation using a drop-tube type furnace, 
9:39558 (RA;US) 

Ultra-fine coal characterization. Ist quarterly report, March 1, 
1984-May 31, 1984, 9:39371 (R;US) 

Variability in coal quality and the effects on boilers burning 
Latrobe Valley brown coal, 9:39547 (RA;US) 

Deposition 

Preliminary study of the sintering characteristics of coal ash as 
related to utility boiler ash deposition (MS Thesis), 9:39553 
(RA;US) 

Deposits 

Studies on slag-steel interactions in the formation of utility 
boiler and entrained gasifier deposits (Ph.D. Thesis), 9:39554 
(RA;US) 

Electron Microprobe Analysis 

Microstructural changes in coal during low temperature 

ashing, 9:39333 (RA;US) 
Electron Microscopy 

Microstructural changes in coal during low temperature 

ashing, 9:39333 (RA;US) 
Fractionation 

Determination of mode of occurrence of trace elements in the 
Upper Freeport coal bed using size and density separation 
procedures, 9:39334 (RA;US) 

Infrared Spectra 

Microstructural changes in coal during low temperature 

ashing, 9:39333 (RA;US) 
Melting 

Pilot scale characterization of South Australian high sodium 
brown coal, 9:39548 (RA;US) 

Studies on slag deposit formation in pulverized coal 
combustors. Part IV. Comparison of sticking behavior of 
minerals and low-temperature and ASTM high-temperature 
coal ash on medium carbon steel substrates, 9:39555 (RA;US) 

Melting Points 

CCAWG meeting at Combustion Engineering (CE), Windsor, 
Connecticut, June 23, 1982, 9:39533 (RA;US) 

Combustion of anthracites and low grade bituminous coals, 
9:39509 (RA;US) 

Petrographic and mineralogic studies of some low sulfur-coals 
from Poland, Russia, Canada and Australia, 9:39336 (RA;US) 

Microstructure 
Performance characterization of an atmospheric pressure 


combustor for ultra-clean coal water mixtures, 9:39551 
(R;US) 
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Particle Size 

Performance characterization of an atmospheric pressure 
combustor for ultra-clean coal water mixtures, 9:39551 
(R;US) 

Sintering 

Preliminary study of the sintering characteristics of coal ash as 
related to utility boiler ash deposition (MS Thesis), 9:39553 
(RA;US) 

Studies of sintering of coal ash relevant to pulverized coal 
utility boilers Part 1. Examination of the Raask strinkage- 
electrical resistance method, 9:39559 (RA;US) 

Size 

Examination of the behaviour and structure of single droplets 

of coal-oil fuels during combustion, 9:39498 (RA;US) 
Structural Chemical Analysis 


Characterization and catalytic activity of coal mineral matter 1. 


Effect of hydrogen pretreatment and exposure to sulphur 
and nitrogen compounds, 9:39383 (J;GB) 
Surface Area 


Characterization and catalytic activity of coal mineral matter 1. 


Effect of hydrogen pretreatment and exposure to sulphur 
and nitrogen compounds, 9:39383 (J;GB) 
X-Ray Diffraction 
Determination of mode of occurrence of trace elements in the 
Upper Freeport coal bed using size and density separation 
procedures, 9:39334 (RA;US) 
Microstructural changes in coal during low temperature 
ashing, 9:39333 (RA;US) 
X-Ray Fluorescence Analysis 


Characterization and catalytic activity of coal mineral matter 1. 


Effect of hydrogen pretreatment and exposure to sulphur 
and nitrogen compounds, 9:39383 (J;GB) 
ASPHALTENES 
Hydrogenation 
Coal liquefaction catalysis: dissimilar behavior with iron pyrite 
and hydrogen sulfide, 9:39121 (RA;US) 
Pyrolysis and hydropyrolysis of coal asphaltenes, 9:39171 
(RA;US) 
Pyrolysis 
Pyrolysis and hydropyrolysis of coal asphaltenes, 9:39171 
(RA;US) 


See also ASPHALTENES 
Fracture Properties 
Nitrogen-containing components from shale oil as modifiers in 
paving applications, 9:39658 (J;US) 
ASTATINE COMPOUNDS 
Chemical Properties 
Chemical properties of astatine positive single-charged ion in 
aqueous solutions, 9:40778 (R;XJ;In Russian) 
Chemical State 
Chemical properties of astatine positive single-charged ion in 
aqueous solutions, 9:40778 (R;XJ;In Russian) 
ASTRONOMY 
Computer Calculations 
Analytical computations and their usage in high energy 
physics, 9:42282 (RA;XJ;In Russian) 
ASYMPTOTIC SOLUTIONS 
Mathematical Models 
Asymptotic validity of singular perturbations on the infinite 
interval, 9:39946 (RA;US) 
ATMOSPHERIC CHEMISTRY 
Information Needs 
Atmospheric research needs for the western United States: 
proceedings of workshop, 9:40255 (R;US) 
Meetings 
Atmospheric research needs for the western United States: 
proceedings of workshop, 9:40255 (R;US) 
ATOM COLLISIONS 
See also ATOM-MOLECULE COLLISIONS 


ELECTRON-ATOM COLLISIONS 
ION-ATOM COLLISIONS 


Meetings 


Workshop on electronic and ionic collision cross sections 


needed in the modeling of radiation interactions with matter: 


proceedings, 9:41638 (R;US) 


ATOM TRANSPORT 
Research Programs 
Transport properties of multiphase systems. Progress report, 
July 1984, 9:41745 (R;US) 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BEAM SOURCES 
Lasers 


Development of laser source of neutral atoms for a collective 
accelerator, 9:41016 (R;XJ;In Russian) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC ENERGY OF CANADA LTD 
See AECL 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 
Information Centers 
ORNL ’s Controlled Fusion Atomic Data Center, 9:41653 
(RA;US) 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMICS INTERNATIONAL MOLTEN SALT PROCESS 
See MOLTEN SALT COAL GASIFICATION PROCESS 
ATOM-MOLECULE COLLISIONS 


Spectroscopy 
Spectroscopy of NaX collision pairs, 9:41720 (RA;AT) 
ATOMS 
See also HADRONIC ATOMS 
Autoionization 
Nonexponential decay in autoionization near threshold, 9:41743 
(J;US) 
Electronic Structure 
Nonexponential decay in autoionization near threshold, 9:41743 
(J;US) 


Mass table for a consistent set of atoms, 9:41675 (R;AT) 
Oscillator Strengths 
What formulas are good for representing dipole and 
generalized oscillator-strength spectra, 9:41659 (R;US) 
Rydberg States 
Rydberg atoms in weak magnetic fields, 9:41680 (RA;AT) 
Spectroscopy 
Research progress on atom and ion spectra and the degree of 
their investigation at present, 9:41671 (R;SU;In Russian) 
Zeeman Effect 
Rydberg atoms in weak magnetic fields, 9:41680 (RA;AT) 
ATP-ASE 
Code numbers 3.6.1.3 and 3.6.1.8. 
Electron Microscopy 
Enzymatic mechanism of postreplication repair, 9:41285 
(BA;US) 
Enzyme Activity 
Physical, biochemical, and genetic characterization of the 
uvrD gene product, 9:41267 (BA;US) 
Genes 
Studies on DNA replication in the bacteriophage T4 in vitro 
system, 9:41307 (BA;US) 
Molecular Models 
Enzymatic mechanism of postreplication repair, 9:41285 
(BA;US) 
X-Ray Diffraction 
Enzymatic mechanism of postreplication repair, 9:41285 
(BA;US) 
ATTACHED GREENHOUSES 
Wheatland High School wind generator. Final report, 9:39927 
(R;US) 
ATWS 
Anticipated transients without scram. 
Computerized Simulation 
Steam generator behavior during loss-of-feedwater and loss-of- 
offsite-power ATWS experiments in LOFT, 9:40199 (J;US) 





ATWS 
Heat Transfer 


Heat Transfer 
Steam generator behavior during loss-of-feedwater and loss-of- 
offsite-power ATWS experiments in LOFT, 9:40199 (J;US) 
Hydraulics 
Steam generator behavior during loss-of-feedwater and loss-of- 
offsite-power ATWS experiments in LOFT, 9:40199 (J;US) 
AURORAE 
Magnetic Storms 
Distributions of aurora and ionospheric currents observed 
simultaneously on a global scale. Scientific report for period 
ending 1981, 9:41626 (R;US) 
Plasma Waves 
Wave model for the aurora, 9:41634 (R;GB) 
Radio Noise 
Low frequency electric and magnetic noise along the auroral 
field lines. Progress report, 9:41625 (R;US) 
AUSTENITIC STEELS 
Prior to February, 1978 STEELS and AUSTENITE were used to 
index this concept. 
Corrosion 
Mass transfer kinetics in lithium-stainless steel systems, 9:40494 
(R;US) 
Crack Propagation 
Fatigue crack growth in sensitized Fe-18Cr-3Ni-13Mn-0.37N 
austenitic stainless steel: the significance of 
micromechanisms, 9:40540 (RA;US) 
Fatigue crack growth of duplex stainless steel castings at 4 K, 
9:40549 (RA;US) 
Midrange fatigue crack growth data correlations for structural 
alloys at room and cryogenic temperatures, 9:40541 (RA;US) 
Numerical and experimental verification of compliance 
functions for compact specimens, 9:40544 (RA;US) 
Creep 
High temperature irradiation creep in austenitic steels, 9:40493 
(R;GB) 
Elasticity 
Numerical and experimental verification of compliance 
functions for compact specimens, 9:40544 (RA;US) 
Fatigue 
Fatigue crack growth in sensitized Fe-18Cr-3Ni-13Mn-0.37N 
austenitic stainless steel: the significance of 
micromechanisms, 9:40540 (RA;US) 
Fatigue crack growth of duplex stainless steel castings at 4 K, 
9:40549 (RA;US) 
Midrange fatigue crack growth data correlations for structural 
alloys at room and cryogenic temperatures, 9:40541 (RA;US) 
Fracture Properties 
Midrange fatigue crack growth data correlations for structural 
alloys at room and cryogenic temperatures, 9:40541 (RA;US) 
Tensile properties and fracture toughness of 320LR SMA weld 
metal at 4 K, 9:40548 (RA;US) 
Mass Transfer 
Mass transfer kinetics in lithium-stainless steel systems, 9:40494 
(R;US) 
Physical Radiation Effects 
High temperature irradiation creep in austenitic steels, 9:40493 
(R;GB) 
Tensile Properties 
Temperature dependence of the tensile yield strength of 
selected austenitic steels, 9:40538 (RA;US) 
Tensile properties and fracture toughness of 320LR SMA weld 
metal at 4 K, 9:40548 (RA;US) 
Yield Strength 
Temperature dependence of the tensile yield strength of 
selected austenitic steels, 9:40538 (RA;US) 
AUSTRALIA 
Coal Deposits 
Characteristics of Victorian brown coal in relation to 
hydrogenation performance, 9:39110 (RA;US) 
Pilot scale characterization of South Australian high sodium 
brown coal, 9:39548 (RA;US) 
Variability in coal quality and the effects on boilers burning 
Latrobe Valley brown coal, 9:39547 (RA;US) 
Coal Reserves 
Characteristics of Victorian brown coal in relation to 
hydrogenation performance, 9:39110 (RA;US) 
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Research Programs 
Annual review of research projects 1982, 9:41655 (R;AU) 
AUSTRIA 
Energy Conservation 
Austrian research centre of Seibersdorf G.m.b.H. as a model 
for energy saving possibilities for large industrial areas, 
9:40283 (R;AT;In German) 
Nuclear Physics 
Progress report, 1982/83, 9:42003 (R;AT;In German) 
Research Programs 
Annual report 1983 of the Institute for General Physics of the 
Technical University of Vienna, Austria, 9:42246 (R;AT;In 
German) 
AUTOMOBILE EFFICIENCY STANDARDS 


See AUTOMOBILES 
EFFICIENCY 
STANDARDS 


AUTOMOBILE INDUSTRY 
See AUTOMOTIVE INDUSTRY 
AUTOMOBILES 
Computer-Aided Design 
CAD in automotive engineering, 9:40451 (RA;DE) 
Computer-Aided Manufacturing 
CAD in automotive engineering, 9:40451 (RA;DE) 
ISATA 82. Vol. 2, 9:40455 (R;DE) 
ISATA 82. Introductory lectures, 9:40800 (R;DE) 
Computers 
Automation of car body inspection, 9:40480 (RA;DE) 
Control Systems 
Developing electronic engine control software products at 
Ford, 9:40467 (RA;DE) 
Results of a fleet test of microprocessor controlled ‘modular’ 
engined cars, 9:40415 (RA;DE) 
Data Acquisition Systems 
Data acquisition and evaluation in test automobiles with the 
mobile computer system FARES, 9:42516 (RA;DE) 
Electronic Guidance 
Central timer unit, 9:40452 (RA;DE) 
Energy Conservation 
Results of a fleet test of microprocessor controlled ‘modular’ 
engined cars, 9:40415 (RA;DE) 
Energy Efficiency 
Fiscal year 1985 Department of Energy authorization 
(transportation programs). Hearings before the 
Subcommittee on Transportation, Aviation and Materials of 
the Committee on Science and Technology, House of 
Representatives, Ninety-Eighth Congress, Second Session, 
February 21,22, 1984, 9:40418 (B;US) 
Equations 
Control of stand testing automobile constructions on full 
spectral matrix, 9:40842 (RA;DE) 
Fuel Economy 
Automatic idle speed control, 9:40468 (RA;DE) 
Hydrogen Fuel Cells 
Analysis of fuel cell systems for transportation, 9:40356 
(RA;US) 
Inertial Guidance 
‘Electro Gyro-Cator’ new inertial navigation system for use in 
automobiles, 9:40414 (RA;DE) 
Inspection 
Automation of car body inspection, 9:40480 (RA;DE) 
Meetings 
ISATA 82. Vol. 2, 9:40455 (R;DE) 
ISATA 82. Introductory lectures, 9:40800 (R;DE) 
Microprocessors 
Central timer unit, 9:40452 (RA;DE) 
High performance digital interface for powertrain control 
computers, 9:40470 (RA;DE) 
Navigational Instruments 
"Electro Gyro-Cator’ new inertial navigation system for use in 
automobiles, 9:40414 (RA;DE) 
Performance Testing 
Control of stand testing automobile constructions on full 
spectral matrix, 9:40842 (RA;DE) 
Road Tests 
Data acquisition and evaluation in test automobiles with the 
mobile computer system FARES, 9:42516 (RA;DE) 
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Results of a fleet test of microprocessor controlled ‘modular’ 
engined cars, 9:40415 (RA;DE) 
Safety Engineering 
ISATA 82. Vol. 2, 9:40455 (R;DE) 
ISATA 82. Introductory lectures, 9:40800 (R;DE) 
Timing Circuits 
Central timer unit, 9:40452 (RA;DE) 
AUTOMOTIVE FUELS 
Air Pollution Abatement 
Consequences of limiting benzene content of motor gasoline, 
9:39616 (R;NL) 
Environmental Impacts 
Alternative gaseous fuels safety assessment, 9:39595 (J;US) 
AUTOMOTIVE INDUSTRY 
Automation 
ASEA’s spotwelding robots IRb 90/2 helping to modernise 
automobile production, 9:40840 (RA;DE) 
ISATA 82. Vol. 2, 9:40455 (R;DE) 
ISATA 82. Introductory lectures, 9:40800 (R;DE) 
Materials Handling Equipment 
Development and implementation of robots in manufacturing, 
9:40839 (RA;DE) 
Meetings 
ISATA 82. Vol. 2, 9:40455 (R;DE) 
ISATA 82. Introductory lectures, 9:40800 (R;DE) 
Research 
Automobile technology for the future, 9:40450 (RA;DE) 
Robots 
ASEA’s spotwelding robots IRb 90/2 helping to modernise 
automobile production, 9:40840 (RA;DE) 
Consideration of the introduction and future prospects of 
industrial robots, 9:40841 (RA;DE) 
Development and implementation of robots in manufacturing, 
9:40839 (RA;DE) 
AUTORADIOGRAPHY 
Neutron-induced autoradiography based on relief and dyed 
image formation in polymers, 9:41048 (RA;HU) 
Neutron-induced autoradiography based on relief and dyed 
image formation in polymers. No. E/7, 9:41056 (RA;HU) 
AVIATION FUELS 
Combustion Instability 
Research on aviation fuel instability, 9:39619 (R;US) 
Fuel Substitution 
Aviation fuel specification requirements - their significance and 
future trends, 9:39611 (R;US) 
AVIATION PERSONNEL 
Protective Clothing 
Fuel fire testing of the Quick-Donning Anit-Exposure Suit 
(cwu-60/p Quick-Donning, Anti-Exposure Coverall). Final 
report, 9:41552 (R;US) 
AXIAL-VECTOR CURRENTS 
Meson exchange corrections to nuclear weak axial charge 
density in hard pion model and O* reversible O~ transition 
in A = 16 nuclei, 9:42046 (R;SU) 
AXONS 
See NERVE CELLS 
AZINES 
See also PYRIDINES 
Radiolysis 
Pulse radiolysis studies of some aza analogues of nucleic acid 
components, 9:40763 (RA;IL) 
AZO DYES 
Metabolism 
Metabolism and distribution of two 14C-benzidine-congener- 
based dyes in rats as determined by gas chromatography, 
high-pressure liquid chromatography, and radioassays. Final 
report Jan-Oct 81, 9:41369 (R;US) 


BACON 
See MEAT 
BACTERIA 
See also METHANOGENIC BACTERIA 


SALMONELLA 
ZYMOMONAS MOBILIS 


Cellulolytic Activity 

Construction of a bacterium to convert cellulose to ethanol. 

Final report, 9:39835 (R;US) 
BACTERIOPHAGES 
DNA Replication 

Mechanisms for the initiation of bacteriophage T7 DNA 
replication, 9:41308 (BA;US) 

Studies on DNA replication in the bacteriophage T4 in vitro 
system, 9:41307 (BA;US) 

DNA Sequencing 

Features of bacteriophage A: analysis of the complete 
nucleotide sequence, 9:41341 (BA;US) 

Mechanisms of mutagenesis for lambda phage, 9:41179 
(BA;US) 

Genes 

Methylation regulates the expression of a DNA-modification 
function encoded by bacteriophage Mu, 9:41305 (BA;US) 

Regulation of the DNA-modification function of bacteriophage 
Mu, 9:41306 (BA;US) 

Studies on DNA replication in the bacteriophage T4 in vitro 
system, 9:41307 (BA;US) 

Mutation Frequency 

Is Weigle-mutagenesis in uv-irradiated bacteriophage lambda a 
myth, 9:41498 (BA;US) 

N-acetoxy-N-2-acetylaminofluorene induced frameshift 
mutations: a comparison between the DNA modification 
spectrum and the mutation spectrum, 9:41291 (BA;US) 

BAG MODEL 

About chiral and little bags, 9:42193 (RA;FR) 

Energy of motion of the mass center in the MIT bag model, 
the pion mass, the realistic radius of a nucleon quark-gluon 
core and the neutron and proton charge radii, 9:41796 
(R;SU;In Russian) 

Multiquark colour-hyperfine spectra in the bag model: a survey 
using the P-matrix formalism, 9:41890 (R;AU) 

Recent developments in the cloudy bag model, 9:42192 
(RA;FR) 


Stochastic confinement and dimensional reduction. 1. Four 
dimensional SU(2) lattice gauge theory, 9:41988 (R;DK) 
BAGHOUSES 
Thermal Insulation 
Finite-difference thermal analysis of an insulation system on a 
precipitator building in a power plant, 9:39990 (J;US) 
BALANCES 
Accuracy 
Weight estimation and aberration diagnosis for a weighing 
scale system, 9:41104 (R;XE) 
BALLOONING INSTABILITY 
Theory of resistive ballooning modes in tokamak devices, 
9:42364 (R;SU;In Russian) 
Analytical Solution 
Theory of resistive ballooning modes in tokamaks, 9:42423 
(TG;US) 
BANKS 
See COMMERCIAL BUILDINGS 
BARIUM 
Laser Spectroscopy 
Laser-induced breakdown spectroscopy for elemental analysis, 
9:39375 (R;US) 
BARIUM 133 
Excited States 
Nature of the '**Ba excited states, 9:42103 (R;SU) 
BARIUM 135 
Excited States 
Study on the ™*Ba excited states, 9:42089 (R;SU;In Russian) 
BARIUM ISOTOPES 


See also BARIUM 133 
BARIUM 135 


E1-Transitions 
Low-lying 1~ states in spherical nuclei, 9:42095 (R;SU;In 


Russian) 
BARYON NUMBER 2 RESONANCES 
See DIBARYON RESONANCES 





BARYON SPECTROSCOPY 

Gluonic excitations in hadronic spectroscopy, 9:41888 (R;GB) 
BARYONIUM 

Antiproton - nucleus interactions, 9:41875 (RA;US) 
BARYONS 


See also HYPERONS 
NUCLEONS 


Magnetic Moments 
Baryon magnetic moments and spin-orbit coupling of quarks 
(p.n, A, =*,2%5~,>°>~), 9:41831 (R;SU) 
Wave Functions 
Renormalization of gauge invariant baryon trilocal operators, 
9:41801 (R;XA) 
BASALT 
Hydrology 
Basalt waste isolation project drilling and testing. Quarterly 
report, October 1-December 31, 1983, 9:39728 (R;US) 
Sorptive Properties 
Review and assessment of radionuclide sorption information 
for the Basalt Waste Isolation Project site, 9:39768 (R;US) 
Stratigraphy 
Basalt waste isolation project drilling and testing. Quarterly 
report, October 1-December 31, 1983, 9:39728 (R;US) 
BASEMENTS 


Glass fiber as a draining insulation system for the exterior of 
basement walls, 9:40392 (J;US) 
Heating Load 
Comparison of annual heating loads for various basement wall 
insulation strategies by using transient and steady-state 
models, 9:40394 (J;US) 
Thermal Insulation 
Comparison of annual heating loads for various basement wall 
insulation strategies by using transient and steady-state 
models, 9:40394 (J;US) 
Glass fiber as a draining insulation system for the exterior of 
basement walls, 9:40392 (J;US) 
BATTELLE PACIFIC NORTHWEST LABORATORIES 
Methanol Plants 
Methanol production by catalytic gasification of wood, 9:39839 
(BA;US) 
Technology Transfer 
Pacific Northwest Laboratory technology transfer report, FY 
1983, 9:42510 (R;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BCC LATTICES 
Ton Mobility 
Atom-jump versus continuous models for fast ion conduction, 
9:42240 (RA;US) 
BEAM FOCUSING MAGNETS 
Superconducting Magnets 
Proposed superferric combined function magnet, 9:40995 
(R;CA) 
BEAM INJECTION HEATING 
Computerized Simulation 
Using the Landau kinetic equation for description of plasma 
heating in fast atom injection in the T-11 tokamak, 9:42366 
(R;SU;In Russian) 
Mathematical Models 
Using the Landau kinetic equation for description of plasma 
heating in fast atom injection in the T-11 tokamak, 9:42366 
(R;SU;In Russian) 
BEAM-PLASMA SYSTEMS 
Computer Codes 
NSPEC - A neutron spectrum code for beam-heated fusion 
plasmas, 9:42401 (R;SE) 
Neutron Spectra 
NSPEC - A neutron spectrum code for beam-heated fusion 
plasmas, 9:42401 (R;SE) 
BEAN PLANT 
See PHASEOLUS 
BEARINGS 


Bearing for liquid metal pump, 9:40862 (P;US) 
Bearing for liquid metal pump, 9:40862 (P;US) 
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Supports 
Bearing for liquid metal pump, 9:40862 (P;US) 
BEEF 
See MEAT 
BELGIAN ORGANIZATIONS 
Research Programs 
Annual progress report on nuclear data, 1983. Volume 3, 
9:42010 (R;BE) 
BELGIUM 
Energy Demand 
Updating of input-output and energy demand models for 
Belgium (EXPLOR and EDM) and results from reference 
case 2, 9:40246 (R;LU) 
Energy Models 
Updating of input-output and energy demand models for 
Belgium (EXPLOR and EDM) and results from reference 
case 2, 9:40246 (R;LU) 
BELL INEQUALITY 
See BELL THEOREM 
BELL THEOREM 
Nonlinear Problems 
Nonadditive probabilities and Bell’s inequality, 9:42292 
(R;SU;In Russian) 
BELT CONVEYORS 
Development of a conveyor belt service machine. Open file 
report 25 Jun 75-31 Dec 83, 9:39441 (R;US) 
BENTONITE 
Physical Radiation Effects 
Gas migration through bentonite clay, 9:41218 (R;SE) 
BENZENE 
Biological Effects 
Cytogenetic analysis of pulmonary alveolar macrophages from 
treated mice: the effects of cyclophosphimide and benzene, 
9:41542 (B;US) 
Chemical Reaction Kinetics 
Studies on the reaction of benzene and other hydrocarbons 
with aluminium trichloride: Effect of catalytically activated 
hydrogen, 9:39827 (J;GB) 
Chemical Reactions 
Reaction of hydrogen atom with benzene: kinetics and 
mechanism, 9:40741 (J;US) 
Hydrogenation 
Studies on the reaction of benzene and other hydrocarbons 
with aluminium trichloride: Effect of catalytically activated 
hydrogen, 9:39827 (J;GB) 


Studies on the reaction of benzene and other hydrocarbons 
with aluminium trichloride: Effect of catalytically activated 
hydrogen, 9:39827 (J;GB) 

Solubility 

CNG acid gas removal process. Technical progress report No. 

5, November 1, 1981-January 31, 1982, 9:39215 (R;US) 
Standards 

Benzene fugitive emissions: background information for 

promulgated standards, 9:41193 (R;US) 
BENZIDINE 
Occupational Exposure 

Industrial hygiene survey. Tenneco Chemicals, Inc., 
Intermediates Division, Reading, Pennsylvania, 9:41166 
(R;US) 

BENZOPYRENE 
Blood Chemistry 
Tissue dose in fossil-fuel exposure, 9:41530 (RA;US) 
Mutagen Screening . 
Mutagenicity of synfuel materials, 9:41526 (RA;US) 
BERING SEA 
Baseline Ecology 
Condition of groundfish resources of the eastern Bering Sea 
and Aleutian Islands region in 1983, 9:41231 (R;US) 
BERKELIUM 251 
Beta-Minus Decay 
Decay of **!Bk, 9:42143 (J;NL) 
Mass Defect 
Decay of **'Bk, 9:42143 (J;NL) 
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BERYLLIUM 
Monitoring 

Control technology assessment for coal gasification and 
liquefaction processes, Combustion Engineering Process 
Development Unit, Windsor, Connecticut. Report for the 
site visit of January 1979. Final report, 9:39572 (R;US) 

Toxicity 

Control technology assessment for coal gasification and 
liquefaction processes, Combustion Engineering Process 
Development Unit, Windsor, Connecticut. Report for the 
site visit of January 1979. Final report, 9:39572 (R;US) 

BERYLLIUM 7 
Radiation Monitoring 
3. Quarterly progress report 1982, 9:41248 (R;FR;In French) 
BERYLLIUM 7 TARGET 
Nucleon Reactions 

Algebraic realization of the resonating group method for 
multichannel scattering problem in an eight nucleon system. 
1. Analytical results, 9:42044 (R;SU) 

BERYLLIUM 8 
Alpha Decay 

Measurement of the '*C('?C,*®Besub(g.s.))*Osub(g.s.) cross 
section at subbarrier energies by plastic detectors, 9:42039 
(RA;HU) 

Measurement of the '*C(??C,*Besub(g.s.))*Osub(g.s.) cross 
section at subbarrier energies by plastic detectors. No. E/13, 
9:42040 (RA;HU) 

BERYLLIUM 9 TARGET 
Carbon 14 Reactions 

Research in Nuclear Physics. Progress report, August 1, 1983- 

July 31, 1984, 9:42059 (R;US) 
Deuteron Reactions 

Coherent pion production induced by 300 MeV and 600 MeV 

deuterons, 9:42033 (R;FR) 
Photonuclear Reactions 

Measurement of total hadronic photoproduction cross section 
in °Be, '*C, 1*O, “Cu nuclei in the photon energy range 
E=(0.25-2.7) GeV, 9:41756 (R;SU) 

Proton Reactions 

Nuclear moments and nuclear structure. Annual progress 

report, September 1, 1983-July 31, 1984, 9:42000 (R;US) 
BERYLLIUM ALLOYS 
Microstructure 

Al-Be system: the effects of rapid solidification processing on 
structure and phase relations (Rapid solidification 
processing), 9:40566 (R;US) 

Combined AEM/FIM study of precipitation in an Fe-25 at. % 
Be alloy, 9:40497 (R;US) 

Phase Studies 
Re-evaluation of phase separation in Ti-Zr-Be metallic glasses, 
9:40565 (R;US) 

BERYLLIUM MODERATORS 

See BERYLLIUM 
BESSEL DIFFERENTIAL EQUATION 

See FOKKER-PLANCK EQUATION 
BETA BEAMS (ELECTRONS) 

See ELECTRON BEAMS 
BETA DECAY 

For neutron and nuclear decay. 
See also BETA-PLUS DECAY 
ELECTRON CAPTURE DECAY 
Strength Functions 

Allowed Gamow-Teller Beta Decay in deformed nuclei and on 
first forbidden beta decay in deformed nuclei, 9:42186 
(R;SE) 

BETA DECAY RADIOISOTOPES 
Laser Spectroscopy 

Laser spectroscopy on beta-unstable nuclei and future 

directions for laser spectroscopy, 9:41078 (RA;US) 
BETA DOSIMETRY 
Extrapolation Chambers 

Extrapolation chamber for absolute energy dose rate 
measurement of beta and soft x radiation, 9:41083 (R;AT;In 
German) 

BETA SPECTRA 
Manuals 

Spectra of radioactive nuclides radiation, measured with 

semiconductor detectors. 2, 9:42238 (R;DD) 


BETA-PLUS DECAY 
Reviews 
Low radioactivity physics, 9:42166 (RA;CS;In Slovak) 
BETATRON OSCILLATIONS 
Measuring Methods 
On-line beam control and diagnosis system of TARN, 9:40983 
(R;JP) 
BETHE-SALPETER EQUATION 
Role of hadronic dynamics in proton decay, 9:41806 (R:XA) 
Fock Representation 
Bethe-Salpeter equation for two-quark system in the Fock 
gauge, 9:41914 (R;XJ) 
BIBENZYL 
Alkylation 
Alkaline nitrobenzene oxidation of model compounds, 
polymers and solid fuel derivatives, 9:39327 (RA;US) 


Model compound studies under conditions of a new extremely 
mild coal liquefaction process, 9:39141 (RA;US) 
Oxidation 
Alkaline nitrobenzene oxidation of model compounds, 
polymers and solid fuel derivatives, 9:39327 (RA;US) 
BI-GAS PROCESS 
Deactivation 
BI-GAS Pilot Plant. Quarterly technical progress report, 
October 21-December 31, 1982, 9:39207 (R;US) 
Modifications 
BI-GAS Pilot Plant operation. Quarterly technical progress 
report, July 1-September 30, 1983, 9:39209 (R;US) 
BI-GAS Pilot Plant operation. Quarterly technical progress 
report, April 1-June 30, 1983, 9:39208 (R;US) 
BI-GAS Pilot-Plant operation. Quarterly technical progress 
report, January 1-March 31, 1983, 9:39206 (R;US) 
Operation 
BI-GAS Pilot Plant operation. Quarterly technical progress 
report, July 1-September 30, 1983, 9:39209 (R;US) 
BI-GAS Pilot Plant operation. Quarterly technical progress 
report, April 1-June 30, 1983, 9:39208 (R;US) 
Pilot Plants 
BI-GAS Pilot Plant operation. Quarterly technical progress 
report, July 1-September 30, 1983, 9:39209 (R;US) 
BI-GAS Pilot Plant. Quarterly technical progress report, 
October 21-December 31, 1982, 9:39207 (R;US) 
BI-GAS Pilot Plant operation. Quarterly technical progress 
report, April 1-June 30, 1983, 9:39208 (R;US) 
BI-GAS Pilot-Plant operation. Quarterly technical progress 
report, January 1-March 31, 1983, 9:39206 (R;US) 
BINARY ALLOY SYSTEMS 
Grain Density 
The interpretation of structure functions in quenched binary 
alloys, 9:40571 (J;US) 
Grain Orientation 
The interpretation of structure functions in quenched binary 
alloys, 9:40571 (J;US) 
Quenching 
The interpretation of structure functions in quenched binary 
alloys, 9:40571 (J;US) 
BINARY MIXTURES 
Physical Properties 
Specific volume of coal slurries in aqueous and non-aqueous 
media, 9:39310 (RA;US) 
Thermodynamic Properties 
Phase equilibrium studies. Final report, 9:39256 (R;US) 
BINDERS 
Decomposition 
Effects of binder decomposition on high-temperature 
performance of mineral wool insulation, 9:40435 (J;US) 
BIOFOULING 
See BIOLOGICAL FOULING 
BIOGAS 
See METHANE 
BIOLOGICAL EVOLUTION 
Mathematical Models 
DNA structures: the fourth approach to comparative biology, 
9:41351 (BA;US) 





BIOLOGICAL FOULING 
Control 
Use of thermal backwash to control marine biofouling at San 
Onofre Nuclear Generating Station, 9:39955 (RA;US) 
Control Systems 
Condenser macrofouling control technologies, 9:40845 (R;US) 
BIOLOGICAL RADIATION EFFECTS 
See also GENETIC RADIATION EFFECTS 


Effects of radiation on frequency of chromosomal aberrations 
and sister chromatid exchange in the benthic worm Neanthes 
arenaceodentata, 9:41485 (R;US) 

Biological Models 
Cellular responses to DNA damage, 9:41263 (B;US) 
BIOMASS 
Anaerobic Digestion 

Assessment of energy potential from biomass in Louisiana. 
Final report, 9:39823 (R;US) 

Microbial production of energy: gaseous fuels, 9:39807 (R;US) 

Combustion 

Assessment of energy potential from biomass in Louisiana. 

Final report, 9:39823 (R;US) 
Coordinated Research Programs 

Northeast Regional Biomass Program. Quarterly report, 

January-March 1984, 9:40323 (R;US) 
Energy Policy 
Agricultural and forest biomass: a source of energy for 
Europe, 9:39864 (R;XE) 
Energy Source Development 
Energy from biomass and wastes: 1983 update, 9:40322 (R;US) 
Fermentation 

Assessment of energy potential from biomass in Louisiana. 

Final report, 9:39823 (R;US) 
Liquefaction 

Bench-scale research in biomass direct liquefaction, 9:39824 

(R;US) 
Research Programs 

Energy from biomass and wastes: 1983 update, 9:40322 (R;US) 

Renewable energy: energy from agricultural products, 9:40324 
(R;US) 

TVA biomass fuels update II, 9:39888 (R;US) 

BIOMEDICAL RADIOGRAPHY 
See also INDUSTRIAL RADIOGRAPHY. 
Radiation Protection 

Routine compliance testing for diagnostic x-ray systems or 
components of diagnostic x-ray systems to which 21 CFR 
subchapter J is applicable, 9:41381 (R;US) 

Safety Standards 
Nationwide evaluation of X-Ray trends (NEXT): eight years 
of data (1974-1981), 9:41464 (R;US) 
BIPHENYLDIAMINE 
See BENZIDINE 
BIRDS 
Behavior 

Seabird-oil spill behavior study, 9:39602 (R;US) 

Seabird-oil spill behavior study. Volume 1. Executive 
summary. Final report, 9:39603 (R;US) 

Seabird-oil spill behavior study. Volume 2. Technical report. 
Final report, 9:39604 (R;US) 

Seabird-oil spill behavior. Volume 3. Appendices. Final report, 
9:39605 (R;US) 

Habitat 

Feasibility of using oil shale wastewater for waterfowl 
wetlands, 9:39668 (R;US) 

Impacts of coal surface mining on 25 migratory bird species of 
high Federal interest, 9:41196 (R;US) 

BISMUTH 
Absorption Spectroscopy 

Study of the measurement, by electrothermal atomization and 
atomic-absorption spectrophotometry, of hydride-forming 
elements, 9:40695 (R;ZA) 

Ionization Potential 

Multiphoton excitation and -ionization spectroscopy of atomic 

and molecular bismuth (Bi, Bie, Bisub(n)), 9:41695 (RA;AT) 
BISMUTH 208 
Giant Resonance 

Strength functions of charge-exchange excitations in nuclei, 

9:42107 (RA;SU;In Russian) 
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Isobaric Analogs 
Strength functions of charge-exchange excitations in nuclei, 
9:42107 (RA;SU;In Russian) 
BISMUTH 209 TARGET 
Krypton 84 Reactions 
Semiclassical model used for elastic and inelastic scattering of 
heavy ion, 9:42111 (J;CN;CH) 
Xenon 136 Reactions 
Semiclassical model used for elastic and inelastic scattering of 
heavy ion, 9:42111 (J;CN;CH) 
BISMUTH ALLOYS 
Solidification 
Directional solidification studies of Pb-Bi pertectic alloys, 
9:40527 (R;US) 
BISMUTH OXIDES 
Ionic Conductivity 
Energetics of oxygen ion transport in fluorite, perovskite, and 
other oxide structures, 9:40581 (RA;US) 
Ionic conductivity in lithium hexaoxometallate solid solutions, 
9:40594 (RA;US) 
BITTER SPAR 
See DOLOMITE 
BITUMENS 
See also ASPHALTS 
Combustion Properties 
Fuel character effects on performance of small gas turbine 
combustion systems, 9:39651 (R;CA) 
BITUMINOUS COAL 
Ash Content 
Coal quality considerations PP and L's experience, 9:39362 
(RA;US) 
Calorific Value 
Coal quality considerations PP and L’s experience, 9:39362 
(RA;US) 
Chemical Analysis 
Analysis of sub-micron mineral matter in coal via scanning 
transmission electron microscopy, 9:39384 (J;GB) 
Chemical Composition 
Coal-methanol mixture combustion tests with coals of different 
ranks, 9:39508 (RA;US) 
Coal-water mixture laboratory combustion studies, 9:39500 
(RA;US) 
Rheology of coal/water slurries, 9:39314 »RA;US) 
Chemical Properties 
Coal slurry characteristics of bituminous and Korean 
anthracite, 9:39494 (RA;US) 
Combustion 
Coal quality considerations PP and L's experience, 9:39362 
(RA;US) 
Deashing 
Coal slurry characteristics of bituminous and Korean 
anthracite, 9:39494 (RA;US) 
Density 
Rheology of coal/water slurries, 9:39314 (RA;US) 
Electrophoresis 
Determination of the surface reactivity of coal powders. 
Seventh quarterly report, 1 Mar 1984-31 May 1984, 9:39369 
(R;US) 
Hydrogenation 
Coal liquefaction catalysis: dissimilar behavior with iron pyrite 
and hydrogen sulfide, 9:39121 (RA;US) 
Microstructure 
Diffusion models for gas production from coal. Determination 
of diffusion parameters, 9:39382 (J;GB) 


Analysis of sub-micron mineral matter in coal via scanning 
transmission electron microscopy, 9:39384 (J;GB) 

Development of innovative coal preparation techniques at the 
Ames Laboratory, 9:39460 (RA;US) 

Oxidation . 

Correlative investigation of the effects of oxidation on the 
minerals, macerals, and technological properties of coal. 
Annual report 1 Feb 83-31 Jan 84, 9:39378 (R;US) 

Particle Size 

Coal-water mixture laboratory combustion studies, 9:39500 

(RA;US) 
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Rheology of coal/water slurries, 9:39314 (RA;US) 
Porosity 
Diffusion models for gas production from coal. Determination 
of diffusion parameters, 9:39382 (J;GB) 
Procurement 
Coal quality considerations PP and L’s experience, 9:39362 
(RA;US) 
Pyrolysis 
Global kinetics of primary and secondary reactions in 
hydrocarbon gas evolution from coal pyrolysis, 9:39299 
(J;US) 
Quality Control 
Coal quality considerations PP and L’s experience, 9:39362 
(RA;US) 
Slags 
Studies on the mineral matter distribution in pulverized coal 
with respect to slag deposit formation in boiler furnaces. 
Phase II. Final report, 1 October 1980-31 December 1983, 
9:39366 (R;US) 
Sorptive Properties 
Diffusion models for gas production from coal. Determination 
of diffusion parameters, 9:39382 (J;GB) 
Sulfur Content 
Coal quality considerations PP and L’s experience, 9:39362 
(RA;US) 
BLACK HOLES 
Supergravity 
Linearized superhairs on multi-black hole backgrounds, 9:41624 


(R;AT) 
BLACK LUNG DISEASE 
See PNEUMOCONIOSES 
BLACK SHALES 
Chemical Composition 
Economic comparison of five process concepts for using 
eastern oil shale, 9:39648 (J;US) 
Combustion 
Economic comparison of five process concepts for using 
eastern oil shale, 9:39648 (J;US) 
Economic comparison of five process concepts for using 
eastern oil shale, 9:39662 (R;US) 
Exploitation 
Economic comparison of five process concepts for using 
eastern oil shale, 9:39662 (R;US) 
Oil Yields 
Economic comparison of five process concepts for using 
eastern oil shale, 9:39648 (J;US) 
Pyrolysis 
Analysis of pyrolysis kinetics of eastern oil shales, 9:39654 
(J;US) 
Retorting 
Economic comparison of five process concepts for using 
eastern oil shale, 9:39648 (J;US) 
BLADES (TURBINES) 
See TURBINE BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLASTS 
See EXPLOSIONS 
BLOOD 
See also BLOOD PLASMA 
Immunosuppression 
Blood irradiator development, 9:41482 (RA;US) 
Transfusions 
BLISS: a computer program for the protection of blood 
donors. Technical report, 9:41413 (R;US) 
BLOOD PLASMA 
Proteins 
Measurement of the distribution of indium-111 on human 
plasma proteins using chromatography and 
immunoprecipitation. Technical report, 9:41397 (R;US) 
BLOOD PLATELETS 
Biological Recovery 
Therapeutic effectiveness of cryopreserved autologous platelets 
in the treatment of thrombocytopenic dogs. Technical 
report, 9:41371 (R;US) 
Size 
Platelet size does not correlate with age. Technical report, 
9:41358 (R;US) 


Survival Time 
Effect of an electrical left ventricular assist device on red 
blood cell and platelet survival in the cow. Technical report, 
9:41396 (R;US) 
Volume 
Platelet size does not correlate with age. Technical report, 
9:41358 (R;US) 
BLOOD VESSELS 
Joining 
Sutureless vascular end-to-end anastomosis. Final technical 
report Jan 82-Dec 83, 9:41372 (R;US) 
BNFL 
Radiation Hazards 
Analysis and radiological assessment of survey results and 
samples from the beaches around Sellafield, 9:41245 (R;GB) 
BODY CENTERED CUBIC 
See BCC LATTICES 
BODY COMPOSITION 
Activation Analysis 
Improved calibration for the in vivo determination of body 
nitrogen, hydrogen, and fat, 9:41385 (J;GB) 
BOILERS 
See also FLUIDIZED BED BOILERS 
Availability 
Combustion of anthracites and low grade bituminous coals, 
9:39509 (RA;US) 
Burners 
Development of coal-water mixture technology for utility 
boilers in eastern Canada, 9:39934 (RA;US) 


ity 
Appendix II (Little text; tables and figures), 9:39531 (RA;US) 
ts 


CCAWG meeting at Combustion Engineering (CE), Windsor, 
Connecticut, June 23, 1982, 9:39533 (RA;US) 

Preliminary observations of the influence on fireside deposition 
of ion-exchangeable calcium in coal, 9:39538 (RA;US) 


High fouling western coals: unit evaluation and role of 
additives, 9:39549 (RA;US) 


Efficiency 
Coal quality: a utility perspective, 9:39524 (RA;US) 
Erosion 


Impact of non-coking coal quality on the power generation 
problems in India, 9:39464 (RA;US) 
Fouling 
CCAWG meeting at Combustion Engineering (CE), Windsor, 
Connecticut, June 23, 1982, 9:39533 (RA;US) 
Generic concept of coal quality, 9:39523 (RA;US) 
High fouling western coals: unit evaluation and role of 
additives, 9:39549 (RA;US) 
Pilot scale characterization of South Australian high sodium 
brown coal, 9:39548 (RA;US) 
Preliminary observations of the influence on fireside deposition 
of ion-exchangeable calcium in coal, 9:39538 (RA;US) 
Relationship of coal science to coal technology, 9:39546 
(RA;US) 
Variability in coal quality and the effects on boilers burning 
Latrobe Valley brown coal, 9:39547 (RA;US) 
Fuel Substitution 
Coal slurry fuels: moving toward commercial utilization, 
9:39496 (RA;US) 
Comparison of coal conversion alternatives, 9:39497 (RA;US) 
Development of coal-water mixture technology for utility 
boilers in eastern Canada, 9:39934 (RA;US) 
Effect of coal ash content on performance of a CWM-fired 
boiler, 9:39491 (RA;US) ; 
Procedure for the evaluation of the combustion performance of 
coal-water slurries, 9:39507 (RA;US) 
Swedish straw-oil-mixture project (SOM project), 9:39852 
(RA;US) 
Maintenance . 
Coal quality: a utility perspective, 9:39524 (RA;US) 
Combustion of anthracites and low grade bituminous coals, 
9:39509 (RA;US) 
Evaluation of the effects of firing washed coal at TVA’s 
Cumberland steam plant, 9:39454 (RA;US) 





BOILERS 
Materials Testing 


Materials Testing 
Pilot scale characterization of South Australian high sodium 
brown coal, 9:39548 (RA;US) 
Performance 
Coal-methanol mixture combustion tests with coals of different 
ranks, 9:39508 (RA;US) 
Comparison of coal conversion alternatives, 9:39497 (RA;US) 
Effect of coal ash content on performance of a CWM-fired 
boiler, 9:39491 (RA;US) 
Procedure for the evaluation of the combustion performance of 
coal-water slurries, 9:39507 (RA;US) 
Utility approach to relate the effects of coal quality to power 
plant operation, 9:39525 (RA;US) 
Repair 
Combustion of anthracites and low grade bituminous coals, 
9:39509 (RA;US) 
Retrofitting 
Appendix II (Little text; tables and figures), 9:39531 (RA;US) 
Comparison of coal conversion alternatives, 9:39497 (RA;US) 
Waste Heat Utilization 
Teton Coin Op Laundry: heat recovery unit. Final report, 
9:40426 (R;US) 
BOILING WATER COOLED AND MODERATED REACTO 
See BWR TYPE REACTORS 
BOLTZMANN-VLASOV EQUATION 
Baecklund Transformation 
Integrable systems as nonlinear realizations of infinite 
dimensional symmetries. The Liouville equation, 9:42333 
(R;SU;In Russian) 
BONE MARROW 
Radiation Doses 
Report on intercomparison A-12 of the determination of 
radionuclides in animal bone, 9:41432 (R;XA) 
Radionuclide Kinetics 
Sr-90 in the bone of reference Koreans. Final report for the 
period 1 November 1981-30 November 1983, 9:41431 
(R;XA) 
BONE MARROW CELLS 
Oncogenic Transformations 
DNA supercoiling: changes during cellular differentiation and 
activation of chromatin transcription, 9:41321 (BA;US) 
BONES 
See SKELETON 
BONNEVILLE POWER ADMINISTRATION 
1983 BPA Research and Development Yearbook, 9:42506 
(R;US) 
Load Management 
Resource strategy for meeting the Bonneville Power 
Administration's load obligations, 9:40301 (R;US) 
BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BORANES 
Catalytic Effects 
Metallacarboranes structurally engineered for the reduction of 
carbon monoxide, 9:39810 (R;US) 
BOREHOLES 
Drilling 
Basalt waste isolation project drilling and testing. Quarterly 
report, October 1-December 31, 1983, 9:39728 (R;US) 
Geophysical Surveys 
Drilling of deep boreholes and associated geological 
investigations. Final disposal of spent fuel, 9:39737 (R;FI;In 
Finnish) 
Geophysical borehole logging. Final disposal of spent fuel, 
9:39738 (R;FI;In Finnish) 


Use of a sodium silicate gel grout for plugging horizontal 
methane-drainage holes. Report of investigations/1984, 
9:39439 (R;US) 

Plugging 

Use of a sodium silicate gel grout for plugging horizontal 
methane-drainage holes. Report of investigations/1984, 
9:39439 (R;US) 

Pulsed Neutron Techniques 

Application of the pulsed neutron-neutron method for the 
determination of oil-water contacts in a bore-hole, 9:39585 
(RA;XA) 
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Well Logging 
Use of borehole geophysical logs and hydrologic tests to 
characterize plutonic rock for nuclear fuel waste disposal, 
9:39701 (R;CA) 
BORON 
Leaching 
Repository simulation tests, 9:39716 (R;US) 
BORON 10 
Level Widths 
Width of the 5.11 MeV state in !°B and isovector parity 
mixing, 9:42057 (J;NL) 
BORON 10 TARGET 
Deuteron Reactions 
Coherent pion production induced by 300 MeV and 600 MeV 
deuterons, 9:42033 (R;FR) 
Neutron Reactions 
Phenomenological analysis of the p-even- and p-odd-angular 
asymmetry of alpha particles in the ?°B(n, a)’Li reaction 
with thermal polarized neutrons, 9:42043 (R;SU;In Russian) 
Photonuclear Reactions 
Study on high-lying states of nuclei in the photon resonance 
scattering near pion production threshold, 9:42041 
(RA;SU;In Russian) 
BORON 11 TARGET 
Neutron Reactions 
Study of structure of nuclei with neutrons and nuclear data 
measurements for MFE. Progress report, December 1, 1981- 
July 31, 1984, 9:42034 (R;US) 
BORON CARBIDES 
Electrical Properties 
Anomalous electronic transport in boron carbides, 9:40605 
(R;US) 
BORON FLUORIDES 
Catalytic Effects 
Model compound studies under conditions of a new extremely 
mild coal liquefaction process, 9:39141 (RA;US) 
BORON HYDRIDES 
Catalytic Effects 
Reactions of the 7-thiophene ligand in (eta~C,H,S) Mn(CO)s*. 
Mechanistic possibilities for catalytic hydrodesulfurization, 
9:39289 (J;US) 
Chemical Preparation 
Reactions of the 7-thiophene ligand in (eta~C,H,S) Mn(CO)s*. 
Mechanistic possibilities for catalytic hydrodesulfurization, 
9:39289 (J;US) 
BORON LINED COUNTERS 
Performance 
Long life boron-lined proportional counters fitted to the start- 
up range of the nuclear reactors, 9:40021 (R;FR) 
Reliability 
Long life boron-lined proportional counters fitted to the start- 
up range of the nuclear reactors, 9:40021 (R;FR) 
BOROPHOSPHATE GLASS 
Ionic Conductivity 
Borophosphate vitreous electrolytes: the relationship between 
local order, thermal stability and ion transport, 9:40621 
(RA;US) 
BOROPHOSPHATES 
See BOROPHOSPHATE GLASS 
BOROSILICATE GLASS 
Hydration 
Hydration of stressed nuclear waste glass, 9:40732 (J;NL) 
Leaching 
Current status of glass leaching studies in France, 9:40710 
(R;FR;In French, English) 
Repository simulation tests, 9:39716 (R;US) 
Performance 
Repository simulation tests, 9:39716 (R;US) 
Physical Radiation Effects 
Radiation damage and durability in nuclear waste materials. 
Final report, 1 May 1983-31 March 1984, 9:40625 (R;US) 
Production 
Structural evolution during the gel to glass conversion, 9:40655 
(R;US) 
BOROSILICATES 
See BOROSILICATE GLASS 
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BOSE-EINSTEIN STATISTICS 
Quantum Field Theory 
Constraints on bosonization in higher dimensions, 9:41982 
(R;DK) 
BOSONS 
See also MESONS 
Particle Decay 
Affinity condition in two-loop approximation in the nonlocal 
quark model, 9:41869 (R;XJ;In Russian) 
Quark Model 
Affinity condition in two-loop approximation in the nonlocal 
quark model, 9:41869 (R;XJ;In Russian) 
Weak Interactions 
Green functions in the abridged description method 
(hydrodynamic asymptotics), 9:42331 (R;UA;In Russian) 
BOUNDARY LAYERS 
Neutron-Neutron Logging 
Application of the pulsed neutron-neutron method for the 
determination of oil-water contacts in a bore-hole, 9:39585 
(RA;XA) 
BPA 
See BONNEVILLE POWER ADMINISTRATION 
BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
BRAIN 
See also CEREBRUM 
Single Photon Emission Computed Tomography 
Usefulness of brain SPECT with 123-I-IAMP and HIPDM, 
9:41373 (R;FR) 
BRAKING RADIATION 


See BREMSSTRAHLUNG 
BRAZIL 
Coal Deposits 
Geological and technological characteristics of some coal 
seams from Parana State, southern Brazil, 9:39403 (RA;US) 


Petrography and facies analysis of Santa Rita coal measures, 
Rio Grande do Sul, South Brazil, 9:39404 (RA;US) 
BREAKWATERS 
See DAMS 
BREEDER REACTORS 
See also LWBR TYPE REACTORS 
Primary Coolant Circuits 
Molten salt reactors: coolant circuits. Technical report. Vol. 2, 
9:40061 (R;FR;In French) 
Reactor Kinetics 
Molten salt reactors: reactor cores. Technical report. Vol. 2, 
9:40060 (R;FR;In French) 
Reviews 
Molten salt reactors: chemistry. Technical report. Vol. 2, 
9:40062 (R;FR;In French) 
BREEDING BLANKETS 
Partially-catalyzed-deuterium fusion breeders with tritium 
assistance, 9:42445 (RA;IL) 
Breeding Ratio 
Fusion reactor blanket: neutronic studies in France, 9:42430 
(R;FR) 
Cooling Systems 
Fusion blanket high temperature heat transfer, 9:42502 (J;US) 
Design 
Conceptual study of a lithium lead eutectic blanket for a power 
reactor, 9:42428 (R;FR) 
Fusion blanket high temperature heat transfer, 9:42502 (J;US) 
Heat Transfer 
Fusion blanket high temperature heat transfer, 9:42502 (J;US) 
Thermal Shock 
Thermal response of the first wall of a fusion reactor blanket 
to plasma disruptions, 9:42440 (R;NL) 
BREMSSTRAHLUNG 


See also CYCLOTRON RADIATION 
SYNCHROTRON RADIATION 


Nuclear Reaction Yield 
Experimental determination of photonuclear yield excited by 
bremsstrahlung with 20-MeV-energy, 9:42013 (RA;XA) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 


BRICKS 
Fabrication 
Unfired Washington olivine heat storage media, 9:40211 


Thermal neutron absorption cross-section measured on rock 
samples and brines in the Institute of Nuclear Physics, 
9:41573 (RA;XA) 

Heat Transfer 

Thermal model for fluids stored in the US Strategic Petroleum 

Reserve caverns, 9:39618 (R;US) 
Migration 

Study of thermal-gradient-induced migration of brine inclusions 

in salt. Final report, 9:39706 (R;US) 
Thermal Neutrons 

Thermal neutron absorption cross-section measured on rock 
samples and brines in the Institute of Nuclear Physics, 
9:41573 (RA;XA) 

BRITISH NUCLEAR FUELS LIMITED 
See BNFL 
BRITTLENESS 
Fractures 

Recommendations for protecting against failure by brittle 
fracture in ferritic steel shipping containers greater than four 
inches thick, 9:40854 (R;US) 

BROMINATED ALIPHATIC HYDROCARBONS 
Absorption Spectra 

Resonance structure of multiple-photon excitation in symmetric 

top molecules CF;Br, CF3I, 9:40737 (RA;AT) 
Excitation 

Resonance structure of multiple-photon excitation in symmetric 

top molecules CF;Br, CFs3I, 9:40737 (RA;AT) 
BROMINE 
Atom-Molecule Collisions 

Three-dimensional DIM-3C potential energy surfaces for the 
reactions H+ XY and X+HY (X,Y=F,Cl,Br,D, 9:41664 
(RA;IL) 

BROMINE 77 
Radiochemistry 
Incorporation of stable and radioactive isotopes via 
organoborane chemistry, 9:40786 (J;US) 
BROMINE BROMIDES 
See BROMINE 
BRONCHOGENIC CARCINOMA 


See CARCINOMAS 
RESPIRATORY SYSTEM DISEASES 


BROOKHAVEN AGS 
Accelerator Facilities 
AGS II, 9:40999 (R;US) 
Performance 
AGS II, 9:40999 (R;US) 
BROWN COAL 
See also LIGNITE 
Ashes 
Variability in coal quality and the effects on boilers burning 
Latrobe Valley brown coal, 9:39547 (RA;US) 
Chemical Composition 
Pilot scale characterization of South Australian high sodium 
brown coal, 9:39548 (RA;US) 
Variability in coal quality and the effects on boilers burning 
Latrobe Valley brown coal, 9:39547 (RA;US) 
Chemical Reaction Kinetics 
Characteristics of Victorian brown coal in relation to 
hydrogenation performance, 9:39110 (RA;US) 
Combustion 
Pilot scale characterization of South Australian high sodium 
brown coal, 9:39548 (RA;US) 
Combustion Properties 
Pilot scale characterization of South Australian high sodium 
brown coal, 9:39548 (RA;US) 
Oxidation 
Gas exchange of black coal and other substances when stored 
for decades in contact with air, 9:39357 (RA;US) 





BROWNS FERRY-1 REACTOR 
Reactor Simulators 


BROWNS FERRY-1 REACTOR 
Reactor Simulators 
BWR power plant model validation and simulation using 
RELAPS, 9:40012 (R;US) 
BROWNS FERRY-2 REACTOR 
Reactor Simulators 
BWR power plant model validation and simulation using 
RELAPS, 9:40012 (R;US) 
BROWNS FERRY-3 REACTOR 
Reactor Simulators 
BWR power plant model validation and simulation using 
RELAPS, 9:40012 (R;US) 
BTU METERS 
See HEAT METERS 
BUBBLE CHAMBERS 
See also HEAVY LIQUID BUBBLE CHAMBERS 
Data Processing 
Main algorithms and structure of the FILTR program, 9:41077 
(R;XJ;In Russian) 
On-Line Measurement Systems 
Connection of the OSK-4 graphics display with the ES-1010 
computer in the regime of direct access, 9:41067 (R;SU;In 
Russian) 
BUFFALO PULSTAR REACTOR 
See PULSTAR-BUFFALO REACTOR 
BUILDING CODES 
Implementation 
Implementation and enforcement of residential energy 
conservation standards: the California experience, 9:40370 
(J;US) 
BUILDING MATERIALS 


See also BRICKS 
CEMENTS 
CONCRETES 


Health Hazards 


Indoor air pollution, and energy conservation, and the use of 
building materials, 9:40375 (J;US) 


National Program Plans 
National program plan for the thermal performance of building 
envelope systems and materials, 9:40368 (J;US) 
Thermal Efficiency 
National program plan for the thermal performance of building 
envelope systems and materials, 9:40368 (J;US) 
Thermal Testing 
Development of a testing procedure for a guarded hot box 
facility, 9:40380 (J;US) 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
EARTH-COVERED BUILDINGS 
OFFICE BUILDINGS 
RESIDENTIAL BUILDINGS 
Construction 
Total energy costs of building construction and operation, 
9:40376 (J;US) 
Energy Accounting 
Total energy costs of building construction and operation, 
9:40376 (J;US) 
Energy Consumption 
Daily Thermal Energy Storage: Canadian experience, 9:40206 
(RA;US) 
Heat Losses 
Flanking loss calibration for a calibrated hot box, 9:40382 
(J;US) 
National Program Plans 
National program plan for the thermal performance of building 
envelope systems and materials, 9:40368 (J;US) 
Passive Solar Heating Systems 
Affinity between solar energy installations and types of 
buildings found in concentrated building, 9:39899 (R;DE;In 
German) 
Thermal Efficiency 


National program plan for the thermal performance of building 
envelope systems and materials, 9:40368 (J;US) 
Thermal Insulation 
Water vapor flow and high thermal resistance insulation 
systems for metal buildings, 9:40405 (J;US) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
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BUNDLES (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
BUNKERS 
See HOPPERS 
BUREAU OF MINES 
See US BUREAU OF MINES 
BURNER FUEL OIL 
See HEATING OILS 
BURNERS 
Design 
TRW’'s entrained slagging coal combustor, 9:39544 (RA;US) 
Use of dry sorbents to reduce sulfur oxide emissions from 
pulverized-coal flames under low NO/sub x/ conditions, 
9:39995 (RA;US) 
Erosion 
Erosion study of Flosonic and Peabody atomizers in a coal 
liquid mixture environment (Burner tips (atomizers)), 9:39489 
(RA;US) 
Fuel Substitution 
Combustion and fuel characterization of coal-water mixtures, 
9:39501 (RA;US) 
Modifications 
Elgin-Butler gasifier project: an operational progress report, 
9:39224 (RA;US) 
Performance 
Large scale CWS firing tests at the S. Barbara Power Station, 
9:39936 (RA;US) 
Performance Testing 
Combustion and fuel characterization of coal-water mixtures, 
9:39501 (RA;US) 
Development of coal-water mixture technology for utility 
boilers in eastern Canada, 9:39934 (RA;US) 
Retrofitting 
Combustion and fuel characterization of coal-water mixtures, 
9:39501 (RA;US) 
Development of coal-water mixture technology for utility 
boilers in eastern Canada, 9:39934 (RA;US) 
Large scale CWS firing tests at the S. Barbara Power Station, 
9:39936 (RA;US) 
BURSA OF FABRICIUS 
See BIRDS 
BUSES 
Hydrogen Fuel Cells 
Analysis of fuel cell systems for transportation, 9:40356 
(RA;US) 
BUSPR REACTOR 
See PULSTAR-BUFFALO REACTOR 
BUTADIENE 
Chemical Preparation 
Crystallite size effect in the selective oxidation of butene to 
butadiene on iron oxide. 2. Reaction studies, 9:40740 (J;US) 
BUTENES 
Oxidation 
Crystallite size effect in the selective oxidation of butene to 
butadiene on iron oxide. 2. Reaction studies, 9:40740 (J;US) 
BUTYLENES 
See BUTENES 
BWR TYPE REACTORS 
See also BROWNS FERRY-1 REACTOR 
BROWNS FERRY-2 REACTOR 
BROWNS FERRY-3 REACTOR 
DODEWAARD REACTOR 
HATCH-1 REACTOR 
HOPE CREEK-1 REACTOR 
LIMERICK-1 REACTOR 
LIMERICK-2 REACTOR 
RINGHALS-1 REACTOR 
RIVER BEND-1 REACTOR 
RIVER BEND-2 REACTOR 
TVO-1 REACTOR 
TVO-2 REACTOR 
VK-50 REACTOR 
Application of the subcell analysis method for thermohydraulic 
calculations of boiling water cooled reactor rod fuel 
assemblies, 9:40016 (R;SU;In Russian) 
Activity Levels 
Factors relevant to control of out-of-core radiation fields in 
BWRs, 9:40010 (R;GB) 
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Containment Buildings 
Containment integrity of SEP plants under combined loads, 
9:40198 (R;US) 
Containment Shells 
Buckling of steel containment shells under time-dependent 
loading, 9:40184 (R;US) 
Containment Systems 
Iodine volatility, 9:40152 (R;US) 
Reliability analysis of containment isolation systems, 9:40188 
(R;US) 
Fuel Element Failure 
TREAT light water reactor source term experiments program, 
9:40151 (R;US) 
Loss of Coolant 
Reactor safety research programs. Quarterly report, January- 
March 1984. Vol. 1, 9:40186 (R;US) 
TRAC-BD1 analysis of a small break test in the ROSA-III 
facility, 9:40201 (J;US) 
Loss of Flow 
Adjoint sensitivity analysis of a thermal hydraulic system 
undergoing phase change due to boiling transition, 9:40150 
(R;US) 
Meetings 
Scientific research and production introduction studies of light 
water reactor power plants. Volume 4, 9:40015 (R;CS;CZ) 
Meltdown 
Quench cooling of superheated debris beds in containment 
during LWR core meltdown accidents, 9:40147 (R;US) 
Nozzles 
Analyses of the impact of inservice inspection using a piping 
reliability model, 9:40017 (R;US) 
Pipes 
Analyses of the impact of inservice inspection using a piping 
reliability model, 9:40017 (R;US) 
Post-Irradiation Examination 
Experience using a spent-fuel measurement system, 9:40020 
(J;US) 
Pressure Vessels 
Charpy toughness and tensile properties of a neutron irradiated 
stainless steel submerged-arc weld cladding overlay, 9:40011 
(R;US) 
Reactor Accidents 
Containment integrity of SEP plants under combined loads, 
9:40198 (R;US) 
Iodine volatility, 9:40152 (R;US) 
TREAT light water reactor source term experiments program, 
9:40151 (R;US) 
Reactor Components 
Design and fabrication code case acceptability, ASME Section 
III, Division 1. Revision 22, 9:40093 (R;US) 
Reactor Materials 
Charpy toughness and tensile properties of a neutron irradiated 
stainless steel submerged-arc weld cladding overlay, 9:40011 
(R;US) 
Design and fabrication code case acceptability, ASME Section 
III, Division 1. Revision 22, 9:40093 (R;US) 
Reactor Protection Systems 
Risk related reliability requirements for BWR safety-important 
systems with emphasis on the residual heat removal system, 
9:40187 (R;US) 
Reactor Safety 
Applications of the United States Nuclear Regulatory 
Commission nuclear plant analyzer (Off-normal operation), 
9:40159 (R;US) 
Reactor safety research programs. Quarterly report, January- 
March 1984. Vol. 1, 9:40186 (R;US) 
RHR Systems 
Risk related reliability requirements for BWR safety-important 
systems with emphasis on the residual heat removal system, 
9:40187 (R;US) 
Seismic Effects 
Containment integrity of SEP plants under combined loads, 
9:40198 (R;US) 
Spent Fuel Elements 


Experience using a spent-fuel measurement system, 9:40020 
(J;US) 


C-2260 RESONANCES 
See LAMBDA-2250 RESONANCES 
CADMIUM 
Activation Analysis 
WHO/IAEA joint research programme on trace elements in 
cardiovascular diseases. Report of a consultants’ meeting, 
Vienna, Austria, 18-19 December 1979, 9:41513 (R;XA) 
Correlations 
WHO/IAEA joint research programme on trace elements in 
cardiovascular diseases. Report of a consultants’ meeting, 
Vienna, Austria, 18-19 December 1979, 9:41513 (R;XA) 
Laser Spectroscopy 
Laser-induced breakdown spectroscopy for elemental analysis, 
9:39375 (R;US) 
Monitoring 
Control technology assessment for coal gasification and 
liquefaction processes, Combustion Engineering Process 
Development Unit, Windsor, Connecticut. Report for the 
site visit of January 1979. Final report, 9:39572 (R;US) 
Spectrophotometry 
Determination, by flow-injection analysis, of iron, sulphate, 
silver and cadmium, 9:40689 (R;ZA) 
Toxicity 
Control technology assessment for coal gasification and 
liquefaction processes, Combustion Engineering Process 
Development Unit, Windsor, Connecticut. Report for the 
site visit of January 1979. Final report, 9:39572 (R;US) 
CADMIUM COMPLEXES 
Structural Chemical Analysis 
Crystal and molecular structure of [Cdio(SCH2CH2 
OH):6)(C1O4)4.8H2O. Correlations with Cd NMR spectra 
of the solid and implications for Cadmium-Thiolate ligation 
in proteins, 9:40733 (J;US) 
CADMIUM OXIDES 
Production 
Investigation of the role of sintering in gas-solid interactions. 
Progress report, 9:40487 (R;US) 
CADMIUM TELLURIDES 
Refractivity 
Refractive index of ternary and quaternary compound 
semiconductors below the fundamental absorption edge: 
linear and nonlinear effects (HgTe-CdTe; In/sub 1-x/Ga/sub 
x/As/sub y/P/sub 1-y/; AlAs-GaAs), 9:40626 (R;US) 
CAES 
See COMPRESSED AIR ENERGY STORAGE 
CALCIUM 
Absorption Spectroscopy 
Analysis, by atomic-absorption spectrophotometry, of activated 
charcoal, 9:40697 (R;ZA) 
Emission Spectroscopy 
Analysis, by atomic-absorption spectrophotometry, of activated 
charcoal, 9:40697 (R;ZA) 
Laser Spectroscopy 
Laser-induced breakdown spectroscopy for elemental analysis, 
9:39375 (R;US) 
Removal 
Preliminary observations of the influence on fireside deposition 
of ion-exchangeable calcium in coal, 9:39538 (RA;US) 
CALCIUM 40 
E2-Transitions 
Observed decays of E2 excited states in some nuclei, 9:42063 
(RA;SU;In Russian) 
Excitation 
Unified description of direct and resonant excitations of the 
nucleus “°“Ca by medium-energy projectiles, 9:42077 (R;DD) 
Giant Resonance 
Observed decays of E2 excited states in some nuclei, 9:42063 
(RA;SU;In Russian) 
Isospin 
Alternative to the quenching of transitions in the spin-isospin 
channel by the delta resonance, 9:42056 (RA;FR;In French) 





CALCIUM 40 
M1-Transitions 


M1.-Transitions 
Alternative to the quenching of transitions in the spin-isospin 
channel by the delta resonance, 9:42056 (RA;FR;In French) 
Excitation of M1 transitions by inelastic proton scattering at 
200MeV, 9:42075 (RA;FR;In French) 
Spin 
Alternative to the quenching of transitions in the spin-isospin 
channel by the delta resonance, 9:42056 (RA;FR;In French) 
CALCIUM 40 TARGET 
Alpha Reactions 
Unified description of direct and resonant excitations of the 
nucleus “°Ca by medium-energy projectiles, 9:42077 (R;DD) 
Electron Reactions 
Unified description of direct and resonant excitations of the 
nucleus “Ca by medium-energy projectiles, 9:42077 (R;DD) 
Proton Reactions 
Nuclear structure studies using the high resolution 
spectrometer at The Los Alamos Clinton P. Anderson 
Meson Physics Facility. Technical progress report, 9:42001 
(R;US) 
CALCIUM 42 
M1-Transitions 
Excitation of M1 transitions by inelastic proton scattering at 
200MeV, 9:42075 (RA;FR;In French) 
CALCIUM 44 
M1-Transitions 
Excitation of M1 transitions by inelastic proton scattering at 
200MeV, 9:42075 (RA;FR;In French) 
CALCIUM 44 TARGET 
Oxygen 18 Reactions 
Study of the fusion-evaporation reactions for the compound 
nuclei **Ni, © Ni, ®*Ni formed by symmetrical and 
asymmetrical channels from energies below the Coulomb 
barrier, 9:42070 (R;FR;In French) 
CALCIUM 48 
M1-Transitions 
Excitation of M1 transitions by inelastic proton scattering at 
200MeV, 9:42075 (RA;FR;In French) 
CALCIUM 48 TARGET 
Proton Reactions 
Nuclear structure studies using the high resolution 
spectrometer at The Los Alamos Clinton P. Anderson 
Meson Physics Facility. Technical progress report, 9:42001 
(R;US) 
CALCIUM 52 
Beta-Minus Decay 
Neutron rich nuclei near Z=20 studied at Isolde: techniques 
and results, 9:42076 (RA;FR;In French) 
CALCIUM COMPOUNDS 
See also CALCIUM OXIDES 
Crystal Structure 
Hydrogen sites in A2BH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 
Ru), 9:40730 (J;US) 
Dissolution 
Investigation of the dissolution of CaCrO, in molten LiCl-KCl 
eutectic, 9:40239 (R;US) 
Lattice Parameters 
Hydrogen sites in AsBH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 
Ru), 9:40730 (J;US) 
Structural Models 
Hydrogen sites in A2BH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 
Ru), 9:40730 (J;US) 
CALCIUM FLUORIDES 
See also FLUORITE 
Thermoluminescence 
Observation of a single thermoluminescence glow peak 
described by kinetics more general than the usual Ist and 
2nd order kinetics, 9:41033 (R;US) 
CALCIUM OXIDES 
Chemical Reactions 
Effect of grain size on the lime sulfation reaction, 9:40716 
(R;US) 
Evaporation 
Influence of coal composition on the vaporization of SiOz, 
CaO, and MgO during pulverized coal combustion, 9:39514 
(RA;US) 
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Ionic Conductivity 
Transport properties of fluorite oxides, 9:40582 (RA;US) 


High-quantum efficiency long-lived luminescing refractory 

oxides, 9:40608 (P;US) 
Physical Radiation Effects 

Studies of defects in alkaline earth oxide crystals (Electron 

irradiation effects), 9:40580 (RA;AU) 
Reduction 

Influence of coal composition on the vaporization of SiOz, 
CaO, and MgO during pulverized coal combustion, 9:39514 
(RA;US) 

Vapor Condensation 

Influence of coal composition on the vaporization of SiOz, 
CaO, and MgO during pulverized coal combustion, 9:39514 
(RA;US) 

CALCULATIONS (COMPUTER) 
See COMPUTER CALCULATIONS 
CALCULATORS 
Programming 
Weighted curve-fitting program for the HP 67/97 calculator, 
9:42520 (R;US) 
CALCULUS (DIFFERENTIAL) 
See DIFFERENTIAL CALCULUS 
CALIBRATION STANDARDS 
Interlaboratory Comparisons 

Report on the intercomparison for the isotope standards 
limestone KH 2 and polyethylene foil PEF 1, 9:40701 
(RA;DD) 

CALIFORNIA 

Energy Emergency Preparedness Program. Final report, June 

20, 1979-September 30, 1980, 9:40241 (R;US) 
Air Quality 

Handbook for estimating the potential air quality impacts 
associated with oil and gas development offshore California. 
Technical paper, 9:40256 (R;US) 

Building Codes 

Implementation and enforcement of residential energy 
conservation standards: the California experience, 9:40370 
(J;US) 

CALIFORNIUM 
Absorption 

Characteristic of metallic state properties of mendelevium and 

other actinoids by thermochromatography, 9:40779 (R;SU) 
Solution Heat 

Enthalpy of solution of californium metal and the standard 

enthalpy of formation of Cf** (aq), 9:40788 (J;CH) 
Solvent Extraction 

Separation of transplutonium elements with organic 
phosphorus solid extractants on chloromethylated styrene, 
9:40673 (R;SU;In Russian) 

CALIFORNIUM 251 
Energy Levels 
Decay of **'Bk, 9:42143 (J;NL) 
CALIFORNIUM 252 
Neutron Spectra 

Absolute measurement of ***Cf prompt fission neutron 
spectrum at low energy range, 9:42127 (RA;XA) 

Approaches for the generation of a covariance matrix for the 
Cf-252 fission-neutron spectrum, 9:42131 (RA;XA) 

Cf-252 prompt fission neutron spectrum measurements, 9:42126 
(RA;XA) 

Description of Cf neutron spectrum work, 9:42135 (RA;XA) 

Experimental and theoretical investigation of the energy 
distribution of Californium-252 spontaneous fission neutrons, 
9:42125 (RA;XA) 

High-energetic part of the neutron spectrum from spontaneous 
fission of 5*Cf, 9:42128 (RA;XA) 

IAEA consultants’ meeting on the Californium-252 fission 
neutron spectrum. Conclusions and recommendations, 
9:42116 (RA;XA) 

Information of the Cf-252 fission-neutron spectrum deduced 
from integral experiments, 9:42129 (RA;XA) 

Measurements of Cf-252 spectrum averaged cross sections, 
9:42130 (RA;XA) 
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Revised value for the **Cf fission spectrum-averaged cross 
section for °U fission, osub(f)-bar(U235,chisub(Cf)), 
9:42133 (RA;XA) 

Work planned on the prompt fission neutron spectrum for the 
spontaneous fission of 7>*Cf, 9:42132 (RA;XA) 

Spontaneous Fission 

Absolute measurement of Cf prompt fission neutron 
spectrum at low energy range, 9:42127 (RA;XA) 

Approaches for the generation of a covariance matrix for the 
Cf-252 fission-neutron spectrum, 9:42131 (RA;XA) 

Cf-252 prompt fission neutron spectrum measurements, 9:42126 
(RA;XA) 

Description of Cf neutron spectrum work, 9:42135 (RA;XA) 

Experimental and theoretical investigation of the energy 
distribution of Californium-252 spontaneous fission neutrons, 
9:42125 (RA;XA) 

High-energetic part of the neutron spectrum from spontaneous 
fission of 752Cf, 9:42128 (RA;XA) 

IAEA consultants’ meeting on the Californium-252 fission 
neutron spectrum. Conclusions and recommendations, 
9:42116 (RA;XA) 

IAEA consultants’ meeting on the U-235 fast-neutron fission 
cross-section, and the Cf-252 fission neutron spectrum, 
Smolenice, Czechoslovakia, 28 March-1 April 1983, 9:42138 
(R;XA) 

Information of the Cf-252 fission-neutron spectrum deduced 
from integral experiments, 9:42129 (RA;XA) 

Investigation of the prompt-neutron spectrum for 
spontaneously-fissioning **Cf, 9:42151 (BA;NL) 

Investigation of the neutron energy spectrum from the 
spontaneous fission of Cf-252 by means of time-of-flight 
spectroscopy, 9:41045 (RA;XA) 

Measurements of Cf-252 spectrum averaged cross sections, 
9:42130 (RA;XA) 

Revised value for the Cf fission spectrum-averaged cross 
section for 7*5U fission, osub(f)-bar(U235,chisub(Cf)), 
9:42133 (RA;XA) 

Theoretical analysis of the Cf-252 fission neutron spectrum, 
9:42114 (RA;XA) 

Work planned on the prompt fission neutron spectrum for the 
spontaneous fission of °*Cf, 9:42132 (RA;XA) 

CALIFORNIUM 252 TARGET 
Neutron Reactions 

1982 INDC/NEANDC Nuclear Standards File - status and 
recommendations on the uranium 235 fission cross section 
and the californium 252 fission neutron spectrum, 9:42121 
(RA;XA) 

CALIFORNIUM COMPOUNDS 
Formation Heat 

Enthalpy of solution of californium metal and the standard 

enthalpy of formation of Cf* (aq), 9:40788 (J;CH) 
CALORIMETERS 
Design 

Monte Carlo studies of the design of a lead glass drift 

calorimeter, 9:41092 (J;NL) 
Drift Chambers 

Monte Carlo studies of the design of a lead glass drift 

calorimeter, 9:41092 (J;NL) 
Monitoring 

Measurement control assessment of radiometric calorimeters 

using nonstandards based indicators, 9:39780 (R;US) 
Sensitivity 
Measurement control assessment of radiometric calorimeters 
using nonstandards based indicators, 9:39780 (R;US) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CALUTRONS 
See ELECTROMAGNETIC ISOTOPE SEPARATORS 
CALVERT CLIFFS-1 REACTOR 
Steam Condensers 

Calvert Cliff Unit No. 1 condenser retubing project, 9:40032 

(RA;US) 
Thermal Shock 

TRAC-PF1 analyses of potential pressurized-thermal-shock 
transients at a Combustion-Engineering PWR (Overcooling), 
9:40173 (R;US) 


CALVERT CLIFFS-2 REACTOR 
Steam Condensers 
Shop tubed modules - Calvert Cliff Nuclear Plant - Unit No. 2, 
9:40031 (RA;US) 
CAMAC SYSTEM 
Computer Application to Measurement And Control. 
Graphics 


Software and hardware for graphical data representation on 
the base of the GRAFOR program complex for the SM-4 
computer, 9:42527 (R;XJ;In Russian) 

Spectra Unfolding 

Autonomous microprocessor system for spectra storage on 
magnetic tape and their preliminary processing, 9:41068 
(R;XJ;In Russian) 

CANADA 


See also ALBERTA 
ONTARIO 


Coal Industry 
Integrated system for coal handling, beneficiation, 
transportation and combustion of Canadian coals, 9:39463 
(RA;US) 
Coal Preparation 
Integrated system for coal handling, beneficiation, 
transportation and combustion of Canadian coals, 9:39463 
(RA;US) 
Coal Preparation Plants 
New developments for beneficiating Western Canadian coals, 
9:39468 (RA;US) 
CANCER 
See NEOPLASMS 
CANINES 
See DOGS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CANONICAL QUANTUM FIELD THEORY 
See LAGRANGIAN FIELD THEORY 
CAPRYLIC ACID 
See OCTANOIC ACID 
CARBINOL 
See METHANOL 
CARBOHYDRATES 
See also GLYCOSIDES 
Fermentation 
Comparative studies on the carbohydrate composition of 
marine macroalgae, 9:39868 (RA;US) 
CARBON 


See also DIAMONDS 
GRAPHITE 
PYROLYTIC CARBON 


Carbon 12 Reactions 

Spin effects in charge-exchange reactions with relativistic ions, 
9:42051 (R;SU;In Russian) 

Study of A-production in central nucleus-nucleus interactions 
at the momentum of 4.6 GeV/c per incident nucleon, 
9:41769 (R;SU) 

Electron Reactions 

Deep inelastic electron scattering from carbon, 9:42031 

(R;FR;In French) 
Helium 3 Reactions 

A-isobar excitation in carbon nuclei in charge-exchange 

reaction (*He,t) at 4.4-10.7 GeV/c, 9:42021 (R;SU) 
Laser Spectroscopy 

Laser-induced breakdown spectroscopy for elemental analysis, 

9:39375 (R;US) 
Meson Reactions 

QCD analysis of deep inelastic lepton scattering data, 9:41852 

(R;SU) 
Oxidation 

Electrochemical studies of graphite oxidation in sodium 
carbonate melt, 9:40746 (J;US) 

Experimental investigation of ignition and extinction 
phenomena in carbon oxidation, 9:39341 (RA;US) 

Oxygen 16 Reactions 

Spin effects in charge-exchange reactions with relativistic ions, 

9:42051 (R;SU;In Russian) 





Particle Production 


Particle Production 

Measurement of polarization of curulative protons emitted at 
angles of 110 deg and 135 deg in laboratory system in the 
a A — pX reaction at pion momentum of 1.5 GeV/c, 
9:41765 (R;SU;In Russian) 

Pion Minus Reactions 

Measurement of polarization of curulative protons emitted at 
angles of 110 deg and 135 deg in laboratory system in the 
a A — pX reaction at pion momentum of 1.5 GeV/c, 
9:41765 (R;SU;In Russian) 

Pion Reactions 

Partial coefficients of inelasticity in pion-nucleon and pion- 
carbon interactions at 40 GeV/c in central region and in 
fragmentation regions of incident particle and target, 9:41773 
(R;SU;In Russian) 

CARBON 11 
Radiochemistry 

Incorporation of stable and radioactive isotopes via 

organoborane chemistry, 9:40786 (J;US) 
CARBON 12 
Excitation 

Analysis of particle scattering on nuclei with vibrational level 

excitation, 9:42036 (R;SU;In Russian) 
Hypernuclei 

Isospin a good quantum number for = hypernuclei, 9:41895 
(J;NL) 

Nuclear structure studies using the high resolution 
spectrometer at The Los Alamos Clinton P. Anderson 
Meson Physics Facility. Technical progress report, 9:42001 
(R;US) 

Isotope Effects 

Calculation of reduced partition function ratios of isotopically 
substituted molecules on a quantum chemical base. 
Possibilities and limitations of the evaluation of isotope 
effects by means of the semiempirical MINDO/3- and 
MNDO-MO methods, 9:40726 (R;DD;In German) 

CARBON 12 REACTIONS 
Alpha-Transfer Reactions 

Measurement of the *2C(??C,®Besub(g.s.))*Osub(g.s.) cross 
section at subbarrier energies by plastic detectors, 9:42039 
(RA;HU) 

Anomalons 

Nuclear moments and nuclear structure. Annual progress 

report, September 1, 1983-July 31, 1984, 9:42000 (R;US) 
Charge-Exchange Reactions 

Spin effects in charge-exchange reactions with relativistic ions, 

9:42051 (R;SU;In Russian) 
Compound-Nucleus Reactions 

Contribution to the study of **Au, Hg and Hg 

compound nuclei, 9:42098 (R;FR;In French) 
Cross Sections 

Some results of nucleus-nucleus interactions in SKM-200 

device, 9:42016 (RA;SU;In Russian) 
Differential Cross Sections 

Measurement of the '*C(?2C,*Besub(g.s.))'*Osub(g.s.) cross 
section at subbarrier energies by plastic detectors. No. E/13, 
9:42040 (RA;HU) 

Eikonal Approximation 

Stochastic method of calculation of nucleus-nucleus scattering 
characteristics in the eikonal approach, 9:42052 (R;SU;In 
Russian) 

Elastic Scattering 

Nuclear rainbows and heavy-ion scattering, 9:42058 (J;NL) 

Observation of rainbow scattering in the '*C + 'C system at 
E(cm) = 508 MeV, 9:42042 (R;FR) 

Fusion Reactions 

Study of the fusion-evaporation reactions for the compound 
nuclei **Ni, Ni, ©*Ni formed by symmetrical and 
asymmetrical channels from energies below the Coulomb 
barrier, 9:42070 (R;FR;In French) 

Heavy Ion Reactions 

Some aspects of the nucleus-nucleus reactions at intermediate 

energies, 9:42038 (RA;FR;In French) 
Inelastic Scattering 

Cascade mechanism of inelastic interactions of high-energy 

nuclei, 9:42184 (R;SU;In Russian) 
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Stochastic method of calculation of nucleus-nucleus scattering 
characteristics in the eikonal approach, 9:42052 (R;SU;In 
Russian) 

Multiple Scattering 

a meson production in collisions of relativistic nuclei in a 

multiple scattering model, 9:42104 (R;SU;In Russian) 
Nuclear Cascades 

Cascade mechanism of inelastic interactions of high-energy 

nuclei, 9:42184 (R;SU;In Russian) 
Particle Production 

a meson production in collisions of relativistic nuclei in a 
multiple scattering model, 9:42104 (R;SU;In Russian) 

A-hyperon and K°-meson production cross sections in the CC- 
interactions at 4.2 GeV/c momentum per nucleon, 9:42050 
(R;SU;In Russian) 

Nuclear moments and nuclear structure. Annual progress 
report, September 1, 1983-July 31, 1984, 9:42000 (R;US) 

Study of A-production in central nucleus-nucleus interactions 
at the momentum of 4.6 GeV/c per incident nucleon, 
9:41769 (R;SU) 

Pionization 

Pion production in nucleus-nucleus collisions at intermediate 

energies, 9:42027 (RA;FR;In French) 
Stripping 

Peripheral and central nucleus-nucleus collisions at 4.2 

GeV/cxnucleon, 9:42101 (RA;SU;In Russian) 
CARBON 12 TARGET 
Carbon 12 Reactions 

A-hyperon and K°-meson production cross sections in the CC- 
interactions at 4.2 GeV/c momentum per nucleon, 9:42050 
(R;SU;In Russian) 

Measurement of the !*C(??C,*Besub(g.s.)) '*Osub(g.s.) cross 
section at subbarrier energies by plastic detectors, 9:42039 
(RA;HU) 

Measurement of the !*C('*C,*Besub(g.s.)) *Osub(g.s.) cross 
section at subbarrier energies by plastic detectors. No. E/13, 
9:42040 (RA;HU) 

Nuclear moments and nuclear structure. Annual progress 
report, September 1, 1983-July 31, 1984, 9:42000 (R;US) 

Nuclear rainbows and heavy-ion scattering, 9:42058 (J;NL) 

Observation of rainbow scattering in the '*C + 'C system at 
E(cm) = 508 MeV, 9:42042 (R;FR) 

Some aspects of the nucleus-nucleus reactions at intermediate 
energies, 9:42038 (RA;FR;In French) 

Stochastic method of calculation of nucleus-nucleus scattering 
characteristics in the eikonal approach, 9:42052 (R;SU;In 
Russian) 

Electron Reactions 

Study of (e,e’N) reactions from nuclear targets in the quasi- 

elastic region, 9:42032 (R;US) 
Lithium 6 Reactions 

Analysis of particle scattering on nuclei with vibrational level 

excitation, 9:42036 (R;SU;In Russian) 
Muon Reactions 

Multiqwark states in deep-inelastic muon-nucleus scattering, 

9:42045 (R;SU) 
Neutron Reactions 

Study of Asup(+)sub(c) produced in nC interactions at 

approximately 58 GeV, 9:41768 (R;SU) 
Photonuclear Reactions 

Measurement of 7r° meson photoproduction from 'C near 
threshold, 9:42035 (R;FR;In French) 

Measurement of total hadronic photoproduction cross section 
in *Be, 12C, 1*O, ®Cu nuclei in the photon energy range 
E=(0.25-2.7) GeV, 9:41756 (R;SU) 

Pion Minus Reactions 

Cumulative production of the A hyperons in the 77 C 
interaction at 40 GeV/c, 9:41772 (R;SU;In Russian) 

Study on the hadron jet production in cumulative 7~ C 
interactions at the momentum of 40 GeV/c, 9:41774 
(R;SU;In Russian) 

Proton Reactions 

Effect of coherent energy width at the proton = by a 
2C nucleus, 9:42053 (R;SU;In Russian) 

Nuclear structure studies using the high resolution 
spectrometer at The Los Alamos Clinton P. Anderson 
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Meson Physics Facility. Technical progress report, 9:42001 
(R;US) 


Report on the intercomparison for the isotope standards 
limestone KH 2 and polyethylene foil PEF 1, 9:40701 
(RA;DD) 

Isotope Effects 

Calculation of reduced partition function ratios of isotopically 
substituted molecules on a quantum chemical base. 
Possibilities and limitations of the evaluation of isotope 
effects by means of the semiempirical MINDO/3- and 
MNDO-MO methods, 9:40726 (R;DD;In German) 

CARBON 13 TARGET 
Neutron Reactions 

Study of structure of nuclei with neutrons and nuclear data 
measurements for MFE. Progress report, December 1, 1981- 
July 31, 1984, 9:42034 (R;US) 

CARBON 14 
Scintillation Counting 
Carbon-14 in sludge, 9:39717 (R;US) 
CARBON 14 REACTIONS 
Many-Nucleon Transfer Reactions 

Research in Nuclear Physics. Progress report, August 1, 1983- 

July 31, 1984, 9:42059 (R;US) 
CARBON 14 TARGET 
Lithium 6 Reactions 

Study on the *C(*Li, *He)*N reaction and the proximity 
effects to the 77,condensation threshold, 9:42037 (R;SU;In 
Russian) 

Oxygen 18 Reactions 

Research in Nuclear Physics. Progress report, August 1, 1983- 

July 31, 1984, 9:42059 (R;US) 
CARBON COMPLEXES 
Desorption 

Catalyzed carbon gasification: thermal desorption studies on 

carbon-oxygen surface complexes, 9:39296 (J;US) 
CARBON CYCLE 
Mathematical Models 

Computer implementation of a globally averaged model of the 

world carbon cycle, 9:41147 (R;US) 
CARBON DIOXIDE 
Absorption 

Determination of the surface reactivity of coal powders. 
Seventh quarterly report, 1 Mar 1984-31 May 1984, 9:39369 
(R;US) 

Adsorption 

Adsorption and catalyzed reactions of CO and CO: on 
graphite surfaces, 9:39386 (J;US) 

Surface characteristics of leached and impregnated Illinois No. 
6 coal before and after pyrolysis, 9:39189 (RA;US) 

Biological Effects 

Rising atmospheric CO: and crop productivity, 9:41509 

(RA;US) 


Adsorption and catalyzed reactions of CO and CO: on 
graphite surfaces, 9:39386 (J;US) 
Chemical Reactions 
Transient kinetic studies of char-gas reactions, 9:39153 
(RA;US) 
Crystallization 
CNG acid gas removal process. Technical progress report No. 
7, 1 May-31 July 1982, 9:39216 (R;US) 
CNG acid gas removal process. Technical progress report No. 
8, August 1-October 31, 1982, 9:39211 (R;US) 
CNG acid gas removal provess. Technical progress report No. 
11, May 1-July 26, 1983, 9:39213 (R;US) 
CNG acid gas removal process. Technical progress report No. 
9, November 1, 1982-January 31, 1983, 9:39212 (R;US) 
CNG acid gas removal process. Technical progress report No. 
5, November 1, 1981-January 31, 1982, 9:39215 (R;US) 
CNG acid gas removal process. Technical progress report No. 
2, 1 February-30 April 1981, 9:39214 (R;US) 
Desorption 
Surface characteristics of leached and impregnated Illinois No. 
6 coal before and after pyrolysis, 9:39189 (RA;US) 


Electron-Molecule Collisions 

Dipole oscillator strengths observed in electron impact, 
9:41644 (RA;US) 

Electron excitation of vibrational states of D2 and He and 
detection of excited states by laser-induced fluorescence. 
Final report Oct 82-Sep 83, 9:41637 (R;US) 

Environmental Impacts 

Engineering Physics Division progress report, December 31, 

1983, 9:40275 (R;US) 
Mixing Heat 

Thermodynamic study of CO2-organic compound interaction 
at high pressures and tem; Progress report, 15 
September 1982-30 June 1984, 9:40670 (R;US) 

Oscillator Strengths 

Dipole oscillator strengths observed in electron impact, 

9:41644 (RA;US) 
Phase Diagrams 

CNG acid gas removal process. Technical progress report No. 

2, 1 February-30 April 1981, 9:39214 (R;US) 
Phase Studies 

CNG acid gas removal process. Technical progress report No. 
2, 1 February-30 April 1981, 9:39214 (R;US) 

Displacement of oil by carbon dioxide. Final report, 9:39591 
(R;US) 

Gas miscible displacement enhanced oil recovery, 9:39588 
(R;US) 

Removal 

CNG acid gas removal process. Technical progress report No. 
7, 1 May-31 July 1982, 9:39216 (R;US) 

CNG acid gas removal process. Technical progress report No. 
8, August 1-October 31, 1982, 9:39211 (R;US) 

CNG acid gas removal provess. Technical progress report No. 
11, May 1-July 26, 1983, 9:39213 (R;US) 

CNG acid gas removal process. Technical progress report No. 
9, November 1, 1982-January 31, 1983, 9:39212 (R;US) 

CNG acid gas removal process. Technical progress report No. 

5, November 1, 1981-January 31, 1982, 9:39215 (R;US) 
CNG acid gas removal process. Technical progress report No. 
2, 1 February-30 April 1981, 9:39214 (R;US) 
CO. management for alkaline fuel cells, 9:40355 (RA;US) 

Solvent Properties 
CNG acid gas removal process. Technical progress report No. 

8, August 1-October 31, 1982, 9:39211 (R;US) 
CARBON DIOXIDE INJECTION 

Bench-Scale Experiments 

Displacement of oil by carbon dioxide. Final report, 9:39591 
(R;US) 

Gas miscible displacement enhanced oil recovery, 9:39588 
(R;US) 

Field Tests 
Gas miscible displacement enhanced oil recovery, 9:39588 

(R;US) 

Phase Studies 

Displacement of oil by carbon dioxide. Final report, 9:39591 
(R;US) 
CARBON DIOXIDE LASERS 

Focusing 

Experimental study on the CO,-laser radiation focusing for 
technology, 9:42451 (R;SU;In Russian) 
CARBON FLUORIDES 

Atom-Molecule Collisions 

Ionizing reaction in the collision of argon atoms in high 
Rydberg states with various molecules, 9:41656 (R;FR;In 
French) 

CARBON IONS 

Ton-Atom Collisions 

Excitation processes in collisions of C* ions with Ar atoms in 
the energy range 10 - 4200 eV (200 - 800 nm), 9:41713 
(RA;AT) 

Investigation of the projectile atomic number dependence of 
the L-subshell ionization. No. B/9, 9:41678 (R;HU) 

State-selective electron capture from Li and Hz by C* (10-80 
keV), 9:41710 (RA;AT) 

State-selective electron capture by 0.6-18 keV C* ions in 
atomic hydrogen, 9:41711 (RA;AT) 





lon-Molecule Collisions 


Ton-Molecule Collisions 

Low energy ion-molecule reaction dynamics and 
chemiionization kinetics. Progress report, February 1, 1982- 
January 31, 1985, 9:40793 (R;US) 

State-selective electron capture from Li and H2 by C* (10-80 
keV), 9:41710 (RA;AT) 

CARBON MONOXIDE 
Adsorption 

Adsorption and catalyzed reactions of CO and CO: on 
graphite surfaces, 9:39386 (J;US) 

Auger electron spectroscopy, electron loss spectroscopy and 
low energy electron diffraction of oxygen and carbon 
monoxide adsorption of Pd films, 9:40734 (J;US) 

Temperature-programmed studies of the adsorption of 
synthesis gas on zirconium dioxide, 9:39826 (J;US) 

Atom-Molecule Collisions 

Ionizing reaction in the collision of argon atoms in high 
Rydberg states with various molecules, 9:41656 (R;FR;In 
French) 

Chemical Reaction Kinetics 

Adsorption and catalyzed reactions of CO and CO2 on 

graphite surfaces, 9:39386 (J;US) 
Chemical Reactions 

Temperature-programmed studies of the adsorption of 

synthesis gas on zirconium dioxide, 9:39826 (J;US) 
Corrosive Effects 

Investigation of carbon monoxide disintegration of refractories 
in coal gasifiers. Annual progress report, June 1, 1977-May 
30, 1978, 9:40601 (R;US) 

Investigation of carbon monoxide disintegration of refractories 
in coal gasifiers. Annual progress report, June 1, 1978-May 
30, 1979, 9:40600 (R;US) 

Electron-Molecule Collisions 

Dipole oscillator strengths observed in electron impact, 
9:41644 (RA;US) 

Electron excitation of vibrational states of D2 and He and 
detection of excited states by laser-induced fluorescence. 
Final report Oct 82-Sep 83, 9:41637 (R;US) 

Hydrogenation 

Promotion effects on the synthesis of higher alcohols. Seventh 

quarterly report, March 1984-May 1984, 9:39832 (R;US) 
Ion Pairs 

Intensity fluctuations in the size distributions of heterogeneous 

clusters, 9:41692 (RA;AT) 
Ien-Molecule Collisions 

Guided beam experiments on the low energy charge transfer 

N* + CO — CO* + N, 9:41703 (RA;AT) 
Monitoring 

Control technology assessment for coal gasification and 
liquefaction processes, Westinghouse Fluidized Bed Coal 
Gasification Process Development Unit, Waltz Mill, 
Pennsylvania. Report for the site visit of June 1981, 9:39571 
(R;US) 

Oscillator Strengths 

Dipole oscillator strengths observed in electron impact, 

9:41644 (RA;US) 
Oxidation 

Experimental investigation of ignition and extinction 

phenomena in carbon oxidation, 9:39341 (RA;US) 
Raman Spectroscopy 

Coherent anti-Stokes Raman spectroscopy diagnostics for coal 

gasification streams, 9:39271 (R;US) 
Reduction 

Metallacarboranes structurally engineered for the reduction of 

carbon monoxide, 9:39810 (R;US) 
Toxicity 

Control technology assessment for coal gasification and 
liquefaction processes, Solvent Refined Coal Pilot Plant, Ft. 
Lewis, Washington. February 1979 site visit report, 9:39275 
(R;US) 

Control technology assessment for coal gasification and 
liquefaction processes, Westinghouse Fluidized Bed Coal 
Gasification Process Development Unit, Waltz Mill, 
Pennsylvania. Report for the site visit of June 1981, 9:39571 
(R;US) 
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CARBON STEELS 
Corrosion 
Metallic heat exchangers for coal gasification. Final report, 
9:39202 (R;US) 
CARBON SULFIDES 
Atom-Molecule Collisions 
Ionizing reaction in the collision of argon atoms in high 
Rydberg states with various molecules, 9:41656 (R;FR;In 
French) 
CARBON TETRACHLORIDE 
Atom-Molecule Collisions 
Ionizing reaction in the collision of argon atoms in high 
Rydberg states with various molecules, 9:41656 (R;FR;In 
French) 
Electron-Molecule Collisions 
Electron attachment coefficients measured with the flowing 
afterglow/Langmuir probe technique between 200 and 600 
K, 9:41687 (RA;AT) 
Electron impact ionization of CFs, CCl, and CF2Cle, 9:41686 
(RA;AT) 
CARBON TETRAFLUORIDE 
Atom-Molecule Collisions 
Ionizing reaction in the collision of argon atoms in high 
Rydberg states with various molecules, 9:41656 (R;FR;In 
French) 
Electron-Molecule Collisions 
Electron impact ionization of CFs, CCl, and CF2Cle, 9:41686 
(RA;AT) 
Ion Pairs 
Intensity fluctuations in the size distributions of heterogeneous 
clusters, 9:41692 (RA;AT) 
CARBONATES 
See also SODIUM CARBONATES 
Catalytic Effects 
Comparison of effects of adding Boudouard catalysts before 
and after coal charring, 9:39294 (J;GB) 
Chemical Reactions 
Reactions of uranium(V), neptunium(V), and plutonium(V) 
with the carbonate radical, 9:40785 (J;US) 
Ion Pairs 
Structure and dynamics of negative cluster ions: 
photodissociation, collision-induced and metastable 
dissociation of COsp . (H2O)sub(0,1,2,3), 9:41723 (RA;AT) 
CARBON-OXYGEN LYASES 
Code number 4.2. 
See also HYDRO-LYASES 
Gene Repressors 
Promoter elements, regulatory elements, and chromatin 
structure of the yeast his3 gene, 9:41331 (BA;US) 
Genes 
Promoter elements, regulatory elements, and chromatin 
structure of the yeast his3 gene, 9:41331 (BA;US) 
CARBONYLS 
Only for compounds of metals with carbonyl radicals. 
X-Ray Spectra 
X-ray photoconductivity measurements of EXAFS in liquids: 
techniques and applications (Re2(CO)ho in 2,2,4- 
trimethylpentane), 9:40748 (R;US) 
CARCINOGENESIS 
Bioassay 
Chromosomal alterations as markers of exposure and effect, 
9:41532 (R;US) 
CARCINOMAS 
Radiotherapy 
Our experience with therapy of malignant larynx tumours, 
9:41375 (RA;CS;In Czech) 
CARDIAC PACEMAKERS 
Biological Effects 
Effect of an electrical left ventricular assist device on red 
blood cell and platelet survival in the cow. Technical report, 
9:41396 (R;US) 
CARDIOVASCULAR DISEASES 
Correlations 
WHO/IAEA joint research programme on trace elements in 
cardiovascular diseases. Report of a consultants’ meeting, 
Vienna, Austria, 18-19 December 1979, 9:41513 (R;XA) 
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Disease Incidence 

WHO/IAEA joint research programme on trace elements in 
cardiovascular diseases. Report of a consultants’ meeting, 
Vienna, Austria, 18-19 December 1979, 9:41513 (R;XA) 

CARS SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
CASCADE (EXTRACTION) 
See EXTRACTION COLUMNS 
CASCADE REACTORS 
Breeding Blankets 

Granular flow along the interior surface of rotating cones, 

9:42481 (R;US) 
CATALYST SUPPORTS 
Interactions 

Effects of metal-support interactions on the synthesis of 

methanol over palladium, 9:39829 (RA;US) 
Mechanical Properties 

Microstructure - property relationships for porous CaO 

stabilized ZrO2 support tubes, 9:40334 (RA;US) 
Microstructure 

Microstructure - property relationships for porous CaO 

stabilized ZrO. support tubes, 9:40334 (RA;US) 
CATALYSTS 
Auger Electron Spectroscopy 

Characterization of iron catalysts for Fischer-Tropsch 
synthesis. Technical progress report, April 1, 1984-June 30, 
1984, 9:39817 (R;US) 

Catalyst Supports 

Effect of catalyst variables on the synthesis of low molecular 
weight alkenes by tri-iron dodecacarbonyl-derived catalysts, 
9:39801 (RA;US) 

Effects of metal-support interactions on the synthesis of 
methanol over palladium, 9:39829 (RA;US) 

Chemical Preparation 

Catalysis of coal hydroliquefaction by pure and doped 
synthetic iron catalysts, 9:39115 (RA;US) 

Catalytic conversion of coal: a myth or a truth (First stage), 
9:39116 (RA;US) 

Chain limitation in the Fischer-Tropsch synthesis via 
composite catalysts, 9:39802 (RA;US) 

Effect of catalyst in the Sumitomo coal liquefaction process, 
9:39126 (RA;US) 

Effect of catalyst variables on the synthesis of low molecular 
weight alkenes by tri-iron dodecacarbonyl-derived catalysts, 
9:39801 (RA;US) 

Effects of metal-support interactions on the synthesis of 
methanol over palladium, 9:39829 (RA;US) 

Fischer Tropsch synthesis on supported metal clusters, 9:39803 
(RA;US) 

Liquid hydrocarbon fuels from syngas. Ninth quarterly report, 
March-May 1983, 9:39811 (R;US) 

Liquid hydrocarbon fuels from syngas. Seventh quarterly 
report, September-November 1982, 9:39812 (R;US) 

Liquid hydrocarbon fuels from syngas. Sixth technical progress 
report, June-August 1982, 9:39831 (R;US) 

Liquid hydrocarbon fuels from syngas. Second annual report, 
March 1982-February 1983, 9:39813 (R;US) 

Liquid hydrocarbon fuels from syngas. Eleventh quarterly 
report, September-November 1983, 9:39815 (R;US) 

Liquid hydrocarbon fuels from syngas. Tenth quarterly report, 
June-August 1983, 9:39814 (R;US) 

Liquid phase methanol process development unit: installation, 
operation, and support studies. Topical report. Experimental 
catalyst preparation program, 9:39830 (R;US) 

Magnetic and Moessbauer characterization of transition metal 
catalysts supported on aluminosilicates, 9:39828 (J;US) 
Study of Fischer-Tropsch model compounds reacting over 

ZSM-S5 (MS Thesis), 9:39816 (R;US) 

Synthesis of oxygenates on TiO2-supported rhodium: the effect 
of surface parameters and reaction conditions, 9:39800 
(RA;US) 

Synthesis gas conversion to high octane gasoline using a dual 
reactor unit, 9:39804 (RA;US) 

Comparative Evaluations 
Catalysis of coal liquefaction, 9:39117 (RA;US) 


Coal conversion at subsoftening conditions: predictions of 
successful catalysts using the HSAB principle (100 inorganic 
compounds), 9:39124 (RA;US) 

Effect of catalyst in the Sumitomo coal liquefaction process, 
9:39126 (RA;US) 

Study of Fischer-Tropsch model compounds reacting over 
ZSM-S5 (MS Thesis), 9:39816 (R;US) 

Upgrading of coal-derived liquids, 9:39197 (RA;US) 

Deactivation 

Hydrogenation of solvent-refined coal over Ni-Mo/ALOs, 
9:39194 (RA;US) 

LC-finer catalyst testing. Final report, 9:39246 (R;US) 

Poisoning effect of sulfur in catalytic coal gasification, 9:39151 
(RA;US) 

Poisoning and regeneration of catalysts for hydrogenation of 
coal extracts, 9:39198 (RA;US) 

Interactions 

Effects of metal-support interactions on the synthesis of 

methanol over palladium, 9:39829 (RA;US) 
Magneto-Thermal Effects 

Magnetic and Moessbauer characterization of transition metal 

catalysts supported on aluminosilicates, 9:39828 (J;US) 
Moessbauer Effect 

Characterization of iron catalysts for Fischer-Tropsch 
synthesis. Technical progress report, April 1, 1984-June 30, 
1984, 9:39817 (R;US) 

Magnetic and Moessbauer characterization of transition metal 
catalysts supported on aluminosilicates, 9:39828 (J;US) 

Performance Testing 

Catalysis of coal hydroliquefaction by pure and doped 
synthetic iron catalysts, 9:39115 (RA;US) 

Catalytic activity and selectivity of metal oxides and complex 
oxides for liquefaction of bituminous coal and lignite (30 
oxide preparations, mostly FexOs, MoOs, TiO2 and SnO:, 
including mixtures and small additions of sulfates (which 
were beneficial)), 9:39227 (RA;US) 

Catalytic conversion of coal: a myth or a truth (First stage), 
9:39116 (RA;US) 

Chain limitation in the Fischer-Tropsch synthesis via 
composite catalysts, 9:39802 (RA;US) 

Effect of catalyst variables on the synthesis of low molecular 
weight alkenes by tri-iron dodecacarbonyl-derived catalysts, 
9:39801 (RA;US) 

Fischer Tropsch synthesis on supported metal clusters, 9:39803 
(RA;US) 

Hydrogenation of solvent-refined coal over Ni-Mo/Al:Os, 
9:39194 (RA;US) 

LC-finer catalyst testing. Final report, 9:39246 (R;US) 

Liquid hydrocarbon fuels from syngas. Ninth quarterly report, 
March-May 1983, 9:39811 (R;US) 

Liquid hydrocarbon fuels from syngas. Seventh quarterly 
report, September-November 1982, 9:39812 (R;US) 

Liquid hydrocarbon fuels from syngas. Sixth technical progress 
report, June-August 1982, 9:39831 (R;US) 

Liquid hydrocarbon fuels from syngas. Second annual report, 
March 1982-February 1983, 9:39813 (R;US) 

Liquid hydrocarbon fuels from syngas. Eleventh quarterly 
report, September-November 1983, 9:39815 (R;US) 

Liquid hydrocarbon fuels from syngas. Tenth quarterly report, 
June-August 1983, 9:39814 (R;US) 

Liquid phase methanol process development unit: installation, 
operation, and support studies. Topical report. Experimental 
catalyst preparation program, 9:39830 (R;US) 

Spectroscopy 

Characterization of iron catalysts for Fischer-Tropsch 
synthesis. Technical progress report, April 1, 1984-June 30, 
1984, 9:39817 (R;US) 

Fischer Tropsch synthesis on supported metal clusters, 9:39803 
(RA;US) 

Promoters 

Promotion effects on the synthesis of higher alcohols. Seventh 

quarterly report, March 1984-May 1984, 9:39832 (R;US) 
R 

Poisoning and re tion of catalysts for hydrogenation of 

coal extracts, 9:39198 (RA;US) 





CATALYSTS 
Service Life 


Service Life 

Hydrogenation of solvent-refined coal over Ni-Mo/AlOs, 

9:39194 (RA;US) 
Sorptive Properties 

Liquid hydrocarbon fuels from syngas. Second annual report, 

March 1982-February 1983, 9:39813 (R;US) 
Specificity 

Chain limitation in the Fischer-Tropsch synthesis via 
composite catalysts, 9:39802 (RA;US) 

Effect of catalyst variables on the synthesis of low molecular 
weight alkenes by tri-iron dodecacarbonyl-derived catalysts, 
9:39801 (RA;US) 

Synthesis gas conversion to high octane gasoline using a dual 
reactor unit, 9:39804 (RA;US) 

Sulfidation 

Catalytic hydrotreatment studies with model compounds. 

Quarterly report, April 1-June 30, 1984, 9:39266 (R;US) 
Surface Properties 

Liquid hydrocarbon fuels from syngas. Second annual report, 

March 1982-February 1983, 9:39813 (R;US) 
Temperature Control 

Synthesis gas conversion to high octane gasoline using a dual 

reactor unit, 9:39804 (RA;US) 
CATECHOLAMINES 
Blood-Brain Barrier 

Factors affecting the cerebral uptake of gallium complexes, 

9:41386 (J;GB) 
Uptake 

Factors affecting the cerebral uptake of gallium complexes, 

9:41386 (J;GB) 
CATHODES 
See also HOLLOW CATHODES 

Oxygen cathodes: present status and problem areas, 9:40347 

(RA;US) 
CAVITIES 


See also BOREHOLES 
SALT CAVERNS 


Design 
High-performance coaxial EPR cavity for investigations at 
elevated temperatures and pressures, 9:41124 (J;US) 
Growth 
Cavity growth patterns on the partial seam crip test, 9:39288 
(R;US) 
Performance 
High-performance coaxial EPR cavity for investigations at 
elevated temperatures and pressures, 9:41124 (J;US) 
Uses 
High-performance coaxial EPR cavity for investigations at 
elevated temperatures and pressures, 9:41124 (J;US) 
CAVITY RESONATORS 
Electromagnetic Fields 
PRUD-O program package for accelerating structure 
calculation, 9:40981 (R;SU;In Russian) 
CDC COMPUTERS 
Performance Testing 
Los Alamos National Laboratory computer benchmarking, 
1983, 9:42531 (R;US) 
CE STANDARD REACTOR 
Prior to 1975, PWR/80 Type Reactors was used. 
Reactor Accidents 
Calculation of the limiting CESSAR feedwater line break 
transient, 9:40155 (R;US) 
Steam Generators 
Calculation of the limiting CESSAR feedwater line break 
transient, 9:40155 (R;US) 
CEA 
Research 
Progress report of the nuclear physics department, 9:41998 
(R;FR) 
CELL CULTURES 
See also CLONE CELLS 
Monitoring 
Microalgal technology research at SERI: component 
development, 9:39876 (RA;US) 
CELL DIFFERENTIATION 
Biochemistry 
Developmental regulation of Xenopus 5S RNA genes, 9:41328 
(BA;US) 
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DNA supercoiling: changes during cellular differentiation and 
activation of chromatin transcription, 9:41321 (BA;US) 
Effect of DNA methylation on gene expression, 9:41301 
(BA;US) 
Retroviruses and embryogenesis: de novo methylation activity 
involved in gene expression, 9:41302 (BA;US) 
CELL DIVISION 


See also MEIOSIS 
MITOSIS 


Biological Radiation Effects 
Mitotic transmission of induced recombinational ability in 
yeast, 9:41492 (BA;US) 
CELL GROWTH (PLANT) 
See PLANT CELLS 
CELL MEMBRANES 
Injuries 
Cryobiology of isolated protoplasts, 9:41506 (BA;US) 
Viscosity 
Fluorescence photobleaching measurements of plant membrane 
viscosity: effects of environmental stress. Progress report, 
9:41359 (R;US) 
CELLARS 
See BASEMENTS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLS (PLANT) 
See PLANT CELLS 
CELLS (REACTOR) 
See REACTOR CELLS 
CELLULOSE 
Acid Hydrolysis 
Cellulose-ethanol commercialization. Final report, 9:39838 
(R;US) 
Enzymatic Hydrolysis 
Construction of a bacterium to convert cellulose to ethanol. 
Final report, 9:39835 (R;US) 
Fermentation 
Construction of a bacterium to convert cellulose to ethanol. 
Final report, 9:39835 (R;US) 
Fire Resistance 
Efficient application of boron fire retardant to cellulosic loose- 
fill insulation, 9:40373 (J;US) 
Oxidation 
Gas exchange of black coal and other substances when stored 
for decades in contact with air, 9:39357 (RA;US) 
CEMENTS 
See also PORTLAND CEMENT 
Leaching 
Development programs in the United States of America for the 
application of cement-based grouts in radioactive waste 
management, 9:39712 (R;US) 
Stability 
Development programs in the United States of America for the 
application of cement-based grouts in radioactive waste 
management, 9:39712 (R;US) 
CENTAURO-TYPE EVENTS 
Centaurs as a consequence of induced pion emission, 9:41826 
(R;SU;In Russian) 
CENTRAL RECEIVER POWER PLANTS 
See TOWER FOCUS POWER PLANTS 
CENTRIFUGAL CONTACTORS 
See EXTRACTION APPARATUSES 
CENTRIFUGAL PUMPS 
Data Analysis 
Analysis and identification of subsynchronous vibration for a 
high pressure parallel flow centrifugal compressor, 9:40805 
(RA;US) 
Dynamics 
Experimental results concerning centrifugal impeller 
excitations, 9:40824 (RA;US) 
Field Tests 
Field verification of lateral-torsional coupling effects on rotor 
instabilities in centrifugal compressors, 9:40803 (RA;US) 
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Subsynchronous instability of a geared centrifugal compressor 
of overhung design, 9:40806 (RA;US) 
Hydrodynamics 
Fluid forces on rotating centrifugal impeller with whirling 
motion, 9:40821 (RA;US) 
Instability 
Aero-induced vibrations in centrifugal compressors, 9:40807 
(RA;US) 
Asynchronous vibration problem of centrifugal compressor, 
9:40809 (RA;US) 
Field verification of lateral-torsional coupling effects on rotor 
instabilities in centrifugal compressors, 9:40803 (RA;US) 
Subsynchronous instability of a geared centrifugal compressor 
of overhung design, 9:40806 (RA;US) 
Mechanical Vibrations 
Asynchronous vibration problem of centrifugal compressor, 
9:40809 (RA;US) 
Rotors 
Effect of fluid forces on rotor stability of centrifugal 
compressors and pumps, 9:40817 (RA;US) 
Seals 
Hydraulic forces caused by annular pressure seals in 
centrifugal pumps, 9:40814 (RA;US) 
Stability 
Effect of fluid forces on rotor stability of centrifugal 
compressors and pumps, 9:40817 (RA;US) 
Testing 
Experimental results concerning centrifugal impeller 
excitations, 9:40824 (RA;US) 
Hydraulic forces caused by annular pressure seals in 
centrifugal pumps, 9:40814 (RA;US) 
Test program to measure fluid mechanical whirl-excitation 
forces in centrifugal pumps, 9:40815 (RA;US) 
Working Fluids 
Test program to measure fluid mechanical whirl-excitation 
forces in centrifugal pumps, 9:40815 (RA;US) 
CEPHEIDS 
Pulsations 
Radial oscillations and their theoretical interpretations, 9:41605 
(R;US) 
CERAMICS 
Corrosion Resistance 
Preparation and properties of electrically conducting ceramics 
based on indium oxide-rare earth oxides-hafnium oxide, 
9:40584 (RA;US) 
Electric Conductivity 
Preparation and properties of electrically conducting ceramics 
based on indium oxide-rare earth oxides-hafnium oxide, 
9:40584 (RA;US) 
Seals 
Ceramic-ceramic seals by microwave heating, 9:40646 (R;US) 
Wear 
Erosion/wear monitor development, 9:39200 (R;US) 
CEREBRUM 
Positron Computed Tomography 
Factors affecting the cerebral uptake of gallium complexes, 
9:41386 (J;GB) 
CERIUM 
Electron Loss 
Electron energy loss spectroscopy of core levels and valence 
range in cerium and cerium oxide, 9:41668 (RA;IL) 
CERIUM 140 
M1.-Transitions 
Magnetic resonance electroexcitation of spherical nuclei, 
9:42084 (RA;SU;In Russian) 
M2-Transitions 
Magnetic resonance electroexcitation of spherical nuclei, 
9:42084 (RA;SU;In Russian) 
CERIUM COMPOUNDS 
See also CERIUM OXIDES 
Order-Disorder Transformations 
Variation of the order-disorder phase transition and of the 
magnetic ordering with deuterium concentration in 
CeDsub(x) (2.2 <=x <=3.0), 9:40607 (J;GB) 
CERIUM ISOTOPES 
See also CERIUM 140 


E1-Transitions 
Low-lying 1” states in spherical nuclei, 9:42095 (R;SU;In 
Russian) 
CERIUM OXIDES 
Electrical Properties 
Microstructure and electrical properties of ceria-based ceramic 
electrolytes, 9:40585 (RA;US) 
Electron Loss 
Electron energy loss spectroscopy of core levels and valence 
range in cerium and cerium oxide, 9:41668 (RA;IL) 
Grajn Boundaries 
Microstructure and microanalysis in relation to the grain 
boundary conductivity effect in doped ceria, 9:40336 
(RA;US) 
Ionic Conductivity 
Energetics of oxygen ion transport in fluorite, perovskite, and 
other oxide structures, 9:40581 (RA;US) 
Transport properties of fluorite oxides, 9:40582 (RA;US) 
Microstructure 


Microstructure and microanalysis in relation to the grain 
boundary conductivity effect in doped ceria, 9:40336 
(RA;US) 

Microstructure and electrical properties of ceria-based ceramic 
electrolytes, 9:40585 (RA;US) 


Plating 
Analysis of reactively ion plated hafnium carbide and hafnium 
nitride films, 9:40634 (RA;AT) 
Analysis of ion plated and implanted titanium nitride films by 
electron spectroscopies, 9:40635 (RA;AT) 
CERN AG SYNCHROTRON 
See CERN PS SYNCHROTRON 
CERN Il SYNCHROTRON 
See CERN SPS SYNCHROTRON 
CERN PS SYNCHROTRON 
Antiproton Beams 
Physics with antiprotons at LEAR, 9:41017 (RA;FR) 
Research Programs 
Physics with antiprotons at LEAR, 9:41017 (RA;FR) 
CERN SPS SYNCHROTRON 
Computerized Control Systems 
Principles of the operating system for the SPS real-time 
control network, 9:41002 (R;CH) 
Neutrino Detection 
Muon flux measurement with silicon detectors in the CERN 
neutrino beams, 9:41064 (R;NL) 
On-Line Measurement Systems 
Muon flux measurement with silicon detectors in the CERN 
neutrino beams, 9:41064 (R;NL) 
CERRO PRIETO GEOTHERMAL FIELD 
Sedimentary Rocks 
Cerro Prieto case history: Use of wireline logs to characterize 
a geothermal reservoir, 9:39909 (J;US) 
Well Logging 
Cerro Prieto case history: Use of wireline logs to characterize 
a geothermal reservoir, 9:39909 (J;US) 
CESIUM 
Adsorption 
Review and assessment of radionuclide sorption information 
for the Basalt Waste Isolation Project site, 9:39768 (R;US) 
Ion Exchange 
Laboratory plant for the separation of cesium from waste 
solutions of the PUREX process, 9:39739 (RA;DD;In 
German) 
Sorption of cesium and strontium by arid region desert soil, 
9:41198 (R;US) 
Sorption 
Sorption of cesium and strontium by arid region desert soil, 
9:41198 (R;US) 
CESIUM 134 
Radiation Monitoring 
3. Quarterly progress report 1982, 9:41248 (R;FR;In French) 
Concentration 
Some typical examples of the importance of the role of 
sediments in the propagation and accumulation of pollutants, 
9:41243 (RA;XA) 





CESIUM 137 
Biological Localization 
Report on intercomparison A-12 of the determination of 
radionuclides in animal bone, 9:41432 (R;XA) 


Properties of radioactive wastes and waste containers. 
Quarterly progress report, October-December 1980, 9:39725 
(R;US) 

Radiation Monitoring 

3. Quarterly progress report 1982, 9:41248 (R;FR;In French) 
i ical Concentration 

Some typical examples of the importance of the role of 
sediments in the propagation and accumulation of pollutants, 
9:41243 (RA;XA) 

Counting 

137Cs: the accurate measurement of the disintegration tempo, 

9:42232 (R;ZA;In Afrikaans) 
CESIUM 139 
Isotope Production 

Laboratory plant for the separation of cesium from waste 
solutions of the PUREX process, 9:39739 (RA;DD;In 
German) 

CESIUM 144 
Daughter Products 

Population of delayed neutron granddaughter states and the 

optical potential, 9:42097 (BA;NL) 
CESIUM 145 
Daughter Products 

Population of delayed neutron granddaughter states and the 

optical potential, 9:42097 (BA;NL) 
CESIUM 147 
Daughter Products 

Population of delayed neutron granddaughter states and the 

optical potential, 9:42097 (BA;NL) 


See MHD GENERATOR CFFF 
CHAIN CONVEYORS 
Performance Testing 
Development of integrated face-gate conveyors (Report on 
ECSC contract 7220-AD/117), 9:39429 (R;XE;In German) 
CHALCOPYRITE 
Chemical Analysis 
Mineralogy and geochemistry of the copper lead and zinc 
sulphides of the Otavi Mountainland, 9:41581 (R;ZA) 


See LIMESTONE 
CHANNELS (REACTOR) 
See REACTOR CHANNELS 
CHARCOAL 
Chemical Analysis 
Analysis, by atomic-absorption spectrophotometry, of activated 
charcoal, 9:40697 (R;ZA) 
CHARGED PARTICLES 
In addition to the specific charged particles listed below, see also 
the list under ELEMENTARY PARTICLES. 
See also ALPHA PARTICLES 
DEUTERONS 
IONS 
TRITONS 
Equations of Motion 
About oscillation regimes of a three-dimensional nonlinear 
oscillator, 9:42295 (R;XJ;In Russian) 
CHARGED-PARTICLE ACTIVATION 


See ACTIVATION ANALYSIS 
CHARGED PARTICLES 


CHARM PARTICLES 
See also CHARMED BARYON RESONANCES 
Particle Production 
A study of charm production in the strong interactions using a 
prompt muon trigger, 9:41785 (BA;US) 
ic Decay A 
A study of charm production in the strong interactions using a 
prompt muon trigger, 9:41785 (BA;US) 
CHARMED BARYON RESONANCES 
See also LAMBDA-2250 RESONANCES 
Bag Model 
Energy of motion of the mass center in the MIT bag model, 
the pion mass, the realistic radius of a nucleon quark-gluon 
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core and the neutron and proton charge radii, 9:41796 
(R;SU;In Russian) 
Particle Production 

Charmed baryon search in hadronic interactions with 150 

GeV/c incident protons, 9:41763 (R;NL) 
Weak Hadronic Decay 

Non-leptonic weak decays of charmed baryons, 9:41808 

(R;XA) 
CHARMONIUM 
Quantum Chromodynamics 

Vacuum corrections to QCD sum rules for charmonium, 

9:41859 (R;SU;In Russian) 
Sum Rules 
Vacuum corrections to QCD sum rules for charmonium, 
9:41859 (R;SU;In Russian) 
CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
CHARS 
Chemical Reaction Kinetics 

Combustion and gasification kinetics of chars from four 
commercially significant coals of varying rank, 9:39179 
(RA;US) 

Combustion kinetics of flash pyrolysis chars, 9:39512 (RA;US) 

Gasification rates of Australian coal derived chars, 9:39157 
(RA;US) 

Vaporization and pyrolysis of coal water mixtures, 9:39521 
(RA;US) 

Chemical Reaction Yield 

Size distribution, density and yield of carbon particles 

generated in coal-oil slurry flames, 9:39499 (RA;US) 
Chemical Reactions 

Determination of reaction rate parameters of char in fluidized 
bed steam gasification using impulse response, 9:39155 
(RA;US) 

Transient kinetic studies of char-gas reactions (Two-step 
mechanism), 9:39153 (RA;US) 

Combustion 

Combustion and gasification kinetics of chars from four 
commercially significant coals of varying rank, 9:39179 
(RA;US) 

Comparative Evaluations 

Gasification rates of Australian coal derived chars, 9:39157 

(RA;US) 
Density 

Size distribution, density and yield of carbon particles 

generated in coal-oil slurry flames, 9:39499 (RA;US) 
Desulfurization 

Pyrolysis of coal-lime mixtures (low sulfur char from high 

sulfur coal), 9:39173 (RA;US) 
Gasification 

Combustion and gasification kinetics of chars from four 
commercially significant coals of varying rank, 9:39179 
(RA;US) 

Experimental and theoretical study of fluidized bed char 
gasification, 9:39154 (RA;US) 

Gasification rates of Australian coal derived chars, 9:39157 
(RA;US) 

Mechanism of catalytic gasification of coal char. Quarterly 
progress report No. 12, October 1-December 31, 1983, 
9:39217 (R;US) 

Microstructure 

Surface characteristics of leached and impregnated Illinois No. 

6 coal before and after pyrolysis, 9:39189 (RA;US) 
Particle Size 

Size distribution, density and yield of carbon particles 

generated in coal-oil slurry flames, 9:39499 (RA;US) 
Shape 

Examination of the behaviour and structure of single droplets 

of coal-oil fuels during combustion, 9:39498 (RA;US) 
Size 

Examination of the behaviour and structure of single dropiets 

of coal-oil fuels during combustion, 9:39498 (RA;US) 
Sorptive Properties 

Surface characteristics of leached and impregnated Illinois No. 

6 coal before and after pyrolysis, 9:39189 (RA;US) 
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Yields 
Sooting potential of coals, 9:39169 (RA;US) 
CHEMICAL ANALYSIS 


See also ACTIVATION ANALYSIS 
MULTI-ELEMENT ANALYSIS 
NONDESTRUCTIVE ANALYSIS 


Electron Emission 
Field emission chemical sensor, 9:41128 (P;US) 
Field Emission 
Field emission chemical sensor, 9:41128 (P;US) 
Interlaboratory Comparisons 
Development of SRC-I product analysis. Volume I. Summary 
report with Wilsonville facility analytical/sampling 
procedures, 9:39248 (R;US) 
Quality Assurance 
Quality assurance for environmental analytical chemistry, 1983, 
9:40686 (R;US) 
Sampling 
Preparation and analysis of reference materials and the 
provision of recommended values. Progress report No. 5, 
9:40688 (R;ZA) 
Standardization 
Development of SRC-I product analysis. Volume I. Summary 
report with Wilsonville facility analytical/sampling 
procedures, 9:39248 (R;US) 
CHEMICAL BONDS 
Cleavage 
Aspects of coal structure and reactivity, 9:39322 (RA;US) 
Coal liquefaction by the in-situ hydrogen generation, metal 
water system, 9:39104 (RA;US) 
Hydrogenation-cracking of C-C - bonds related to coal 
structure, 9:39146 (RA;US) 
CHEMICAL DOSEMETERS 
Lyoluminescence 
Studies of the properties of some saccharides for 
lyoluminescence dosimetry, 9:41047 (R;BR;In Portuguese) 
CHEMICAL EFFLUENTS 
Environmental Transport 
Chemical transport through the soil system, 9:41197 (R;US) 
Toxicity 
Significance of the developing energy technologies of coal 
conversion to plant productivity, 9:39395 (RA;US) 
CHEMICAL EXPLOSIONS 
Blast Effects 
Effects of nuclear and conventional chemical explosions on 
vegetation, 9:41136 (R;US) 
CHEMICAL HEAT PUMPS 
Performance Testing 
Year-round operational test results of a chemical heat pump 
powered by waste heat, off-peak electricity, or solar energy, 
9:40410 (BA;CA) 
CHEMICAL INDUSTRY 
Indoor Air Pollution 
Detailed industrial hygiene survey, formaldehyde production, 
E. I. DuPont de Nemours and Co., Chemicals and Pigment 
Department, Grasselli Plant, Linden, New Jersey, 9:41165 
(R;US) 
Occupational Exposure 
Industrial hygiene survey. Tenneco Chemicals, Inc., 
Intermediates Division, Reading, Pennsylvania, 9:41166 
(R;US) 
Occupational Safety 
Survey of health hazard control systems for mercury use and 
processing. Final report, 9:41163 (R;US) 
CHEMICAL PLANTS 
Health Hazards 
Detailed industrial hygiene survey formaldehyde production, 
Celanese Chemical Company, Inc., Bishop, Texas, 9:41169 
(R;US) 
CHEMICAL REACTION KINETICS 
See also COMBUSTION KINETICS 
Measuring Methods 
Determination of reaction rate parameters of char in fluidized 
bed steam gasification using impulse response, 9:39155 
(RA;US) 
Reactivity of petroleum coke to steam, 9:39152 (RA;US) 
CHEMICAL REACTIONS 
See also DEHYDROGENATION 


DENITRIFICATION 
DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
HYDROGENATION 
METHYLATION 
POLYMERIZATION 
Computer Codes 
Solving chemical equilibrium problems using nonlinear 
optimization, 9:40720 (R;US) 
Molecular Models 
Full optimized reaction space model for quantum chemical 
reaction calculations. Definition, applications, and the 
IntraAtomic correlation correction extension, 9:40717 
(R;US) 
CHEMICAL REACTORS 
Adiabatic Processes 
Experimental study of the ignition behaviour of an adiabatic 
SRC-II coal liquefaction reactor, 9:39293 (J;GB) 
Computerized Simulation 
Computer simulation of heat transfer mechanism in SRC-I 
slurry fired heater, 9:39254 (R;US) 
Design 
Development of small-scale gasifiers for irrigation purpose in 
India, February 18, 1982-July 7, 1983, 9:39819 (R;IN) 
Fluid Mechanics 
Large-scale dissolver cold-flow modelling. Final report, 
9:39243 (RA;US) 
Large-scale dissolver cold-flow modeling, 9:39232 (RA;US) 
Ignition 
Experimental study of the ignition behaviour of an adiabatic 
SRC-II coal liquefaction reactor, 9:39293 (J;GB) 
Mass Transfer 
Large-scale dissolver cold-flow modeling, 9:39232 (RA;US) 
Performance 
Effects of staged vessels on dissolver performance. Internal R 
and D final report (Staged reactors at different 
temperatures), 9:39245 (R;US) 
Simulation 
Large-scale dissolver cold-flow modeling, 9:39232 (RA;US) 
Thermodynamics 
Experimental study of the ignition behaviour of an adiabatic 
SRC-II coal liquefaction reactor, 9:39293 (J;GB) 
CHEMICAL VAPOR DEPOSITION 
Laser Spectroscopy 
Laser spectroscopy and gas-phase chemistry in CVD, 9:40654 
(R;US) 
CHEMICALS 
See SURFACTANTS 
CHERENKOV COUNTERS 
Cerenkov ring imaging detector development at SLAC, 
9:41087 (R;US) 
Directional Radiation Detectors 
Large angular acceptance plastic Cherenkov detector for 
intermediate energy physics, 9:41095 (J;NL) 
Mirrors 
Gas threshold Cherenkov counter with focusing mirror made 
of epoxy compound and aluminized mylar foil with 
optimized thickness of reflecting layer, 9:41070 (R;XJ;In 
Russian) 
CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHERENKOV RADIATION 
Threshold Energy 
Calculations of threshold characteristics of Vavilov-Cherenkov 
radiation emitted by ultrarelativistic particles in a gaseous 
Cherenkov counter, 9:42225 (R;SU;In Russian) 
CHEST 
Biomedical 
Selection of patients for x-ray examinations: Chest x-ray 
screening examinations, 9:41379 (R;US) 
CHEW-LOW METHOD 
Differential Equations 
Nonholomorphicity of functions defining the differential 
equation of the iterative group of the Chew-Low equations, 
9:42334 (R;SU;In Russian) 





CHEW-LOW METHOD 
Iterative Methods 


Iterative Methods 
Nonholomorphicity of functions defining the differential 
equation of the iterative group of the Chew-Low equations, 
9:42334 (R;SU;In Russian) 
CHINA 
Coal 
Combustion of anthracites and low grade bituminous coals, 
9:39509 (RA;US) 
Fuels 
Combustion of anthracites and low grade bituminous coals, 
9:39509 (RA;US) 
CHINA CLAY 
See KAOLIN 
CHINESE BEAN OIL 
See SOYBEAN OIL 
CHINESE HAMSTER OVARY CELLS 
See CHO CELLS 
CHIRAL SYMMETRY 
Supergravity 
Instanton induced compactification and fermion chirality, 
9:41898 (R;XA) 
Yang-Mills Theory 
Instanton induced compactification and fermion chirality, 
9:41898 (R;XA) 
CHITIN 
Extraction 
Progress in the development of a chitin assay technique for 
measuring extraradical soilborne mycelium of V-A 
mycorrhizal fungi, 9:41390 (R;US) 
CHLOR-ALKALI INDUSTRY 


See CHEMICAL INDUSTRY 
CHLORINE 
SODIUM CARBONATES 


CHLORELLA 
Production 
1984 aquatic species program review: physiology of oil 


producing microalgae in response to stress conditions, 
9:39871 (RA;US) 
CHLORIDES 
See also ALUMINIUM CHLORIDES 

MERCURY CHLORIDES 
POTASSIUM CHLORIDES 
SODIUM CHLORIDES 
TIN CHLORIDES 


Activation Analysis 
Extracellular and intracellular space measured by total body 
neutron activation, 9:41398 (BA;US) 
Chemical Reactions 
Reactions of a bituminous coal with metal chlorides in carbon 
tetrachloride, 9:39354 (RA;US) 
Corrosive Effects 
Wilsonville technical support plan, 9:39234 (RA;US) 
Tissue Distribution 
Extracellular and intracellular space measured by total body 
neutron activation, 9:41398 (BA;US) 
CHLORINATED ALIPHATIC HYDROCARBONS 


See also CARBON TETRACHLORIDE 
CHLOROFORM 
PVC 


Combustion 
Results of the initial trial burn of the EPA-ORD 
(Environmental Protection Agency-Office of Research and 
Development) Mobile Incineration System, 9:41153 (R;US) 
Waste Processing 
Results of the initial trial burn of the EPA-ORD 
(Environmental Protection Agency-Office of Research and 
Development) Mobile Incineration System, 9:41153 (R;US) 
CHLORINATED AROMATIC HYDROCARBONS 
Combustion 
Results of the initial trial burn of the EPA-ORD 
(Environmental Protection Agency-Office of Research and 
Development) Mobile Incineration System, 9:41153 (R;US) 
Recommendations 
Polychlorinated biphenyls in the workplace: Special course, 
9:41523 (R;US) 
Regulations 
Polychlorinated biphenyls in the workplace: Special course, 
9:41523 (R;US) 
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Waste Processing 
Results of the initial trial burn of the EPA-ORD 
(Environmental Protection Agency-Office of Research and 
Development) Mobile Incineration System, 9:41153 (R;US) 
CHLORINE 
Atom-Molecule Collisions 
Three-dimensional DIM-3C potential energy surfaces for the 
reactions H+ XY and X-++HY (X,Y=F,C1,Br,I), 9:41664 
(RA;IL) 
Electron-Molecule Collisions 
Electron attachment coefficients measured with the flowing 
afterglow/Langmuir probe technique between 200 and 600 
K, 9:41687 (RA;AT) 
CHLORINE 35 
Isotope Effects 
Calculation of reduced partition function ratios of isotopically 
substituted molecules on a quantum chemical base. 
Possibilities and limitations of the evaluation of isotope 
effects by means of the semiempirical MINDO/3- and 
MNDO-MO methods, 9:40726 (R;DD;In German) 
CHLORINE 36 
Nuclear Explosions 
Review of a field study of radionuclide migration from an 
underground nuclear explosion at the Nevada Test Site, 
9:41251 (BA;XA) 
CHLORINE 37 
Isotope Effects 
Calculation of reduced partition function ratios of isotopically 
substituted molecules on a quantum chemical base. 
Possibilities and limitations of the evaluation of isotope 
effects by means of the semiempirical MINDO/3- and 
MNDO-MO methods, 9:40726 (R;DD;In German) 
CHLORINE CHLORIDES 
See CHLORINE 
CHLORINE LOGS 
See NEUTRON-GAMMA LOGGING 
CHLOROFORM 
Electron-Molecule Collisions 
Electron attachment coefficients measured with the flowing 
afterglow/Langmuir probe technique between 200 and 600 
K, 9:41687 (RA;AT) 
CHO CELLS 
Survival Curves 
DNA-mediated gene transfer of a human DNA repair gene(s) 
into DNA repair deficient Chinese hamster ovary cells, 
9:41502 (BA;US) 
CHOLINESTERASE 
Code number 3.1.1.7 and 3.1.1.8. 
Enzyme Inhibitors 
Nonlinear performance interaction upon exposure to 
anticholinesterase and ionizing radiation. Final report Jan- 
Apr 83, 9:41411 (R;US) 
CHROMATES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Dissolution 
Investigation of the dissolution of CaCrO, in molten LiCl-KCl 
eutectic, 9:40239 (R;US) 
CHROMATID DELETIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMATIN 
Molecular Structure 
Methylation and chromatin structure, 9:41299 (BA;US) 
CHROMATOGRAPHIC COLUMNS 
See EXTRACTION COLUMNS 
CHROMATOGRAPHY 
See also GAS CHROMATOGRAPHY 
JON EXCHANGE CHROMATOGRAPHY 
Bibliographies 
Size exclusion chromatography: application to analysis of coal 
liquids (Size exclusion chromatography; 32 references), 
9:40671 (RA;US) 
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Reviews 
Size exclusion chromatography: application to analysis of coal 
liquids (Size exclusion chromatography; 32 references), 
9:40671 (RA;US) 
CHROMIUM 
Activation Analysis 
WHO/IAEA joint research programme on trace elements in 
cardiovascular diseases. Report of a consultants’ meeting, 
Vienna, Austria, 18-19 December 1979, 9:41513 (R;XA) 
Correlations 
WHO/IAEA joint research programme on trace elements in 
cardiovascular diseases. Report of a consultants’ meeting, 
Vienna, Austria, 18-19 December 1979, 9:41513 (R;XA) 
Laser Spectroscopy 
Laser-induced breakdown spectroscopy for elemental analysis, 
9:39375 (R;US) 
Oxidation 
Re-examination of beta-alumina doped with chromium using 
photoacoustic spectroscopy, 9:40586 (RA;US) 
Quantitative Chemical Analysis 
Determination, using solid zirconia electrolytes, of the 
activities of chromium oxide in ferrochromium alloys and 
slags at 1650 degrees Celsius, 9:40687 (R;ZA) 
X-Ray Spectra 
Laser-heated X-ray flashlamp brightness measurements, 9:40879 
(J;US) 
CHROMIUM 51 
Diffusion 
Mechanisms of impurity diffusion in rutile, 9:40597 (R;US) 
CHROMIUM 52 
M1-Transitions 
Excitation of M1 transitions by inelastic proton scattering at 
200MeV, 9:42075 (RA;FR;In French) 
CHROMIUM ALLOYS 


See also ALLOY-A-286 
CHROMIUM STEELS 
STAINLESS STEELS 
STELLITE 


Chemical Analysis 

Determination, using solid zirconia electrolytes, of the 
activities of chromium oxide in ferrochromium alloys and 
slags at 1650 degrees Celsius, 9:40687 (R;ZA) 

CHROMIUM COMPLEXES 
Chemical Preparation 

Synthesis of chromium(5) complex on the basis of deuterated 
ethanediol for target with polarized deuterons, 9:40719 
(R;SU;In Russian) 

Electron Spin Resonance 

Investigation of stable chromium(5) complex in different 

solvents by EPR method, 9:40718 (R;XJ;In Russian) 
Radiolysis 

Chemical reactions of unstable compounds with metal-carbon 
bonds in aqueous solutions, 9:40757 (RA;IL) 

Cyclopentyl (pentaaquo) chromium (III) ion. Synthesis 
characterization and kinetics of acidolysis homolysis and 
electrophilic cleavage reactions, 9:40759 (RA;IL) 

CHROMIUM COMPOUNDS 


See also CHROMATES 
CHROMIUM OXIDES 


Catalytic Effects 
Selectivity in catalytic alkyne cyclotrimerization over 
chromium(V]): kinetic evaluation using the characteristics of 
radioactive carbon-11 decay for nondisruptive ultrasensitive 
detection of adsorbed species, 9:40742 (J;US) 
CHROMIUM OXIDES 
Chemical Analysis 
Determination, using solid zirconia electrolytes, of the 
activities of chromium oxide in ferrochromium alloys and 
slags at 1650 degrees Celsius, 9:40687 (R;ZA) 
Electric Conductivity 
Redox behavior of high temperature electrodes, 9:40337 
(RA;US) 
CHROMIUM STEELS 


See also CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 


Yield Strength 
Low temperature strengthening of austenitic stainless steels 
with nitrogen and carbon, 9:40535 (RA;US) 


CHROMIUM-MOLYBDENUM STEELS 
See also STEEL-ZIOCDNBV9 
Cavities 
Precipitation induced voids in quenched and tempered steel, 
9:40570 (J;US) 
Corrosion 
Metallic heat exchangers for coal gasification. Final report, 
9:39202 (R;US) 
Crystal Defects 
Precipitation induced voids in quenched and tempered steel, 
9:40570 (J;US) 
Grain Boundaries 
Precipitation induced voids in quenched and tempered steel, 
9:40570 (J;US) 


Precipitation induced voids in quenched and tempered steel, 
9:40570 (J;US) 
Quenching 
Precipitation induced voids in quenched and tempered steel, 
9:40570 (J;US) 
Tempering 
Precipitation induced voids in quenched and tempered steel, 
9:40570 (J;US) 
CHROMIUM-NICKEL STEELS 


STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-309 
STAINLESS STEEL-310 
STAINLESS STEEL-316 


Physical Radiation Effects 

Model of solid solution decomposition under irradiation 
(Kh16N15M3B, Kh16N11M3, and Kh18N9 steels), 9:40513 
(R;SU;In Russian) 

CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
See also SISTER CHROMATID EXCHANGES 
Biological Indicators 

Chromosomal alterations as markers of exposure and effect, 

9:41532 (R;US) 
Biological Radiation Effects 

Effects of radiation on frequency of chromosomal aberrations 
and sister chromatid exchange in the benthic worm Neanthes 
arenaceodentata, 9:41485 (R;US) 

DNA Sequencing 

Analysis of spontaneous deletions and gene amplification in the 
lac region of Escherichia coli, 9:41364 (BA;US) 

Unique self-complementarity of palindromic sequences 
provides DNA structural intermediates for mutation, 9:41325 
(BA;US) 

CHROMOSOME ABERRATIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOMES 
Biological Evolution 
From primeval message to present-day gene, 9:41347 (BA;US) 
DNA Sequencing 

Structure and replication of vaccinia virus telomeres, 9:41313 

(BA;US) 
Molecular Models 

Replication and resolution of telomeres in yeast, 9:41354 
(BA;US) 

Structural analysis and sequence organization of yeast 
centromeres, 9:41353 (BA;US) 

Molecular Structure 

Chromosomal structure and arrangement of repeated DNA 
sequences in the telomeric heterochromatin of Secale cereale 
and its relatives, 9:41408 (BA;US) 

DNA termini in ciliate macronuclei, 9:41355 (BA;US) 

Replication and resolution of telomeres in yeast, 9:41354 
(BA;US) 

Structural analysis and sequence organization of yeast 
centromeres, 9:41353 (BA;US) 





CHRYSENE 
Mutagen Screening 
Mutagenicity of synfuel materials, 9:41526 (RA;US) 
CISTRONS 
See GENES 


See URBAN AREAS 
CIVIL DEFENSE 
Planning 
Methodology for establishing radiation dose guidelines for civil 
defense planning, 9:42233 (RA;IL) 
Time dependence of radiation doses following a nuclear attack, 
9:42234 (RA;IL) 
CLASSICAL MECHANICS 
Elasticity 
Degenerate critical equilibrium states of hyperelastic systems. 
1. Geometry of degenerate critical states, 9:42267 (R;IT) 
Degenerate critical equilibrium states of hyperelastic systems. 
2. The mathematical structure of phase transition, 9:42268 
(R;IT) 
CLAYS 


See also BENTONITE 
KAOLIN 


Radionuclide Migration 
Surface migration in sorption processes, 9:41582 (R;SE) 
Surface Properties 
Surface migration in sorption processes, 9:41582 (R;SE) 
CLIMATES 
Time-Series Analysis 
Average value of correlated time series, with applications in 
dendroclimatology and hydrometeorology, 9:41143 (J;US) 
CLINTON P. ANDERSON MESON PHYSICS FACILIT 
See LAMPF LINAC 
CLONE CELLS 
Monoclonal Antibodies 
Direct binding of radioiodinated monoclonal antibody to tumor 
cells: significance of antibody purity and affinity for drug 
targeting or tumor imaging, 9:41395 (J;US) 
CLOTHES DRYERS 
Heat Recovery Equipment 
Teton Coin Op Laundry: heat recovery unit. Final report, 
9:40426 (R;US) 
CLOUDS 
Limited to clouds in the earth atmosphere; for interstellar clouds 
see COSMIC DUST or COSMIC GASES. 
Atmospheric Chemistry 
Both sides now: the chemistry of clouds, 9:41232 (R;US) 
CLUSTER BEAMS 
Clusters: systems between atoms and solids, 9:41689 (RA;AT) 
Expansion 
Intensity fluctuations in the size distribution of homogeneous 
clusters formed by supersonic expansion of molecules, 
9:41691 (RA;AT) 
Laser Isotope Separation 
Infrared laser isotope separation in a Van der Waals cluster 
beam, 9:39784 (RA;AT) 
CLUSTERS (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
CLUSTERS (ION) 
See ION PAIRS 
CLUSTERS (STAR) 
See STAR CLUSTERS 
CNG PROCESS 


CNG acid gas removal process. Technical progress report No. 
7, 1 May-31 July 1982, 9:39216 (R;US) 

CNG acid gas removal process. Technical progress report No. 
8, August 1-October 31, 1982, 9:39211 (R;US) 

CNG acid gas removal provess. Technical progress report No. 
11, May 1-July 26, 1983, 9:39213 (R;US) 

CNG acid gas removal process. Technical progress report No. 
9, November 1, 1982-January 31, 1983, 9:39212 (R;US) 

CNG acid gas removal process. Technical progress report No. 
5, November 1, 1981-January 31, 1982, 9:39215 (R;US) 

CNG acid gas removal process. Technical progress report No. 
2, 1 February-30 April 1981, 9:39214 (R;US) 

CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
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COAGULATION (COLLOID) 
See FLOCCULATION 
COAL 
See also BROWN COAL 
SUBBITUMINOUS COAL 
Absorption Spectroscopy 
EXAFS investigation of calcium in coal, 9:39352 (RA;US) 
Acoustic Microscopy 
Photoacoustic microscopy of coal macerals, 9:39345 (RA;US) 
Activation Analysis 

Chemical/physical characterization and management of 
samples from the H-Coal pilot plant site specific assessment, 
9:39273 (R;US) 

Agglomeration 

New developments for beneficiating Western Canadian coals, 

9:39468 (RA;US) 
Alkylation 

Alkaline nitrobenzene oxidation of model compounds, 
polymers and solid fuel derivatives, 9:39327 (RA;US) 

Reacting coal with sodium and hydrogen, 9:39330 (RA;US) 

Studies with coal anions formed by reduction with potassium. 
9:39329 (RA;US) 

Anisotropy 

Possible causes of the optical anisotropy in bituminous coals, 

9:39321 (RA;US) 
Ash Content 

Coal quality: a utility perspective, 9:39524 (RA;US) 

Effect of coal ash content on performance of a CWM-fired 
boiler, 9:39491 (RA;US) 

Impact of mineral content in coal and coal beneficiation of 
fireside deposits, 9:39522 (RA;US) 

Influence of coal properties on environmental control system 
design, 9:39991 (RA;US) 

Sulfur reduction potential of US coals: western and western 
midwest regions, 9:39205 (R;US) 

Utility approach to relate the effects of coal quality to power 
plant operation, 9:39525 (RA;US) 

Ashes 

Combustion of anthracites and low grade bituminous coals, 
9:39509 (RA;US) 

Determination of mode of occurrence of trace elements in the 
Upper Freeport coal bed using size and density separation 
procedures, 9:39334 (RA;US) 

Microstructural changes in coal during low temperature 
ashing, 9:39333 (RA;US) 

Petrographic and mineralogic studies of some low sulfur-coals 
from Poland, Russia, Canada and Australia, 9:39336 (RA;US) 

Calorific Value 

Performaiice characterization of an atmospheric pressure 
combustor for ultra-clean coal water mixtures, 9:39551 
(R;US) 

Petrographic and mineralogic studies of some low sulfur-coals 
from Poland, Russia, Canada and Australia, 9:39336 (RA;US) 

Rheology and pumping characteristics of coal-water slurry 
fuels prepared in a Columbia Chase Integrator, 9:39311 
(RA;US) 

Ultra-fine coal characterization. 1st quarterly report, March 1, 
1984-May 31, 1984, 9:39371 (R;US) 

Carbonization 

Hydropyrolysis of precarbonised coals, 9:39170 (RA;US) 

Use of XPS as a probe of the elemental and functional group 
composition of coal, 9:39347 (RA;US) 

Chemical Analysis 

Determinations of coal water mixture properties for predictions 
of products of combustion characteristics, 9:39365 (R;US) 

Heavy media separation of SRC-II feedstocks 1. Effect on coal 
properties, 9:39484 (J;GB) 

Petrographic and fluorescence spectral properties of liptinite 
and vitrinite coal macerals. Annual report Jan-Dec 83, 
9:39376 (R;US) 

Separation of large coal molecules using high resolution 
supercritical fluid chromatography. Annual report Mar 83- 
Feb 84, 9:39379 (R;US) 

Chemical Bonds 
Aspects of coal structure and reactivity, 9:39322 (RA;US) 
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Chemical Composition 

Applicability of the Westinghouse process for gasifying lignite 
coals, 9:39222 (RA;US) 

Coal preparation and coal quality: importance for SRC-I coal 
liquefaction, 9:39363 (RA;US) 

Cold atmosphere pyrolysis of pulverized coal using 10.64m 
laser heating, 9:39302 (J;US) 

Combustion of anthracites and low grade bituminous coals, 
9:39509 (RA;US) 

Determinations of coal water mixture properties for predictions 
of products of combustion characteristics, 9:39365 (R;US) 

Determinations of coal water mixture properties for predictions 
of products of combustion characteristics, 9:39506 (RA;US) 

Effect of cresol as a co-solvent in coal liquefaction and product 
analysis, 9:39291 (J;GB) 

Effect of coal ash content on performance of a CWM-fired 
boiler, 9:39491 (RA;US) 

Enhanced ethylene production via flash methanolysis of coal, 
9:39303 (J;US) 

Generic concept of coal quality, 9:39523 (RA;US) 

Impact of mineral content in coal and coal beneficiation of 
fireside deposits, 9:39522 (RA;US) 

Large scale CWS firing tests at the S. Barbara Power Station, 
9:39936 (RA;US) 

Performance characterization of an atmospheric pressure 
combustor for ultra-clean coal water mixtures, 9:39551 
(R;US) 

Petrographic and mineralogic studies of some low sulfur-coals 
from Poland, Russia, Canada and Australia, 9:39336 (RA;US) 

Preliminary study of the sintering characteristics of coal ash as 
related to utility boiler ash deposition (MS Thesis), 9:39553 
(RA;US) 

Pressurized Fluidized Coal Combustion Program at New York 
University (Slides; no text), 9:39540 (RA;US) 

Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, June 30, 1984, 9:39477 
(R;US) 

Rheology and pumping characteristics of coal-water slurry 
fuels prepared in a Columbia Chase Integrator, 9:39311 
(RA;US) 

Size distribution, density and yield of carbon particles 
generated in coal-oil slurry flames, 9:39499 (RA;US) 

Study of slag initiation using controlled surface temperature 
probes in a 15 lb/hr pulverized coal test furnace (MS 
Thesis), 9:39552 (RA;US) 

Ultra-fine coal characterization. Ist quarterly report, March 1, 
1984-May 31, 1984, 9:39371 (R;US) 

Chemical Reaction Kinetics 
Aspects of coal structure and reactivity, 9:39322 (RA;US) 
Chemical Reactions 

Kinetic studies of hydrocarbon formation in the initial stages of 
the reactions of H atoms with coal, 9:39356 (RA;US) 

Kinetics of BTX-formation during coal hydropyrolysis, 9:39149 
(RA;US) 

Physical and chemical aspects of donor-acceptor intétactions at 
coal hydrogenation, 9:39183 (RA;US) 

Reacting coal with sodium and hydrogen, 9:39330 (RA;US) 

Reactions of a bituminous coal with metal chlorides in carbon 
tetrachloride, 9:39354 (RA;US) 

Role of ozone treatment on the closed cycle gasification and 
pyrolysis of pulverized coal and carbon blacks, 9:39355 
(RA;US) 

Cleaning 

Coal cleaning as a sulfur-reduction strategy in the Midwest 
(1980), 9:39469 (R;US) 

Coal slurry fuels: moving toward commercial utilization, 
9:39496 (RA;US) 

Determinations of coal water mixture properties for predictions 
of products of combustion characteristics, 9:39365 (R;US) 

Determinations of coal water mixture properties for predictions 
of products of combustion characteristics, 9:39506 (RA;US) 

Evaluation of the effects of firing washed coal at TVA’s 
Cumberland steam plant, 9:39454 (RA;US) 

Homer City multi-stream coal cleaning system - revisited, 
9:39458 (RA;US) 


COAL 
vompton Scattering Tomography 


Integrated system for coal handling, beneficiation, 
transportation and combustion of Canadian coals, 9:39463 
(RA;US) 

Oil agglomeration for fine coal recovery, cleaning and 
utilization, 9:39455 (RA;US) 

Ultra-fine coal characterization. 1st quarterly report, March 1, 
1984-May 31, 1984, 9:39371 (R;US) 

Coalification 

Coal models vis-a-vis the nature and disposition of its 

hydroaromatic structure, 9:39331 (RA;US) 
Coking 

Mechanism for improving the quality of coke by adding caking 

additives, 9:39186 (RA;US) 
Combustion 

CCAWG meeting at Combustion Engineering (CE), Windsor, 
Connecticut, June 23, 1982, 9:39533 (RA;US) 

Coal combustion at Battelle, 9:39536 (RA;US) 

Coal quality: a utility perspective, 9:39524 (RA;US) 

Combustion of anthracites and low grade bituminous coals, 
9:39509 (RA;US) 

Combustion of individual coal particles, 9:39510 (RA;US) 

Fourier transform infrared (FT-IR) spectroscopic 
measurements of in-situ coal combustion, 9:39520 (RA;US) 

Generic concept of coal quality, 9:39523 (RA;US) 

Impact of mineral content in coal and coal beneficiation of 
fireside deposits, 9:39522 (RA;US) 

Influence of coal composition on the vaporization of SiOz, 
CaO, and MgO during pulverized coal combustion, 9:39514 
(RA;US) 

Interpreting spatially-resolved conversions and two-color 
single particle temperatures for burning poly-disperse 
pulverized fuel streams, 9:39513 (RA;US) 

Neat coal, slurry coal, coal liquid, and coal syngas combustion 
data bank, 9:39517 (RA;US) 

Preliminary study of the sintering characteristics of coal ash as 
related to utility boiler ash deposition (MS Thesis), 9:39553 
(RA;US) 

Second-generation laboratory ashing furnace, 9:39537 (RA;US) 

Simultaneous SO/sub x//NO/sub x/ control for low-rank 
coals, 9:39994 (R;US) 

Study of slag initiation using controlled surface temperature 
probes in a 15 lb/hr pulverized coal test furnace (MS 
Thesis), 9:39552 (RA;US) 

Study of slag deposit initiation using a drop-tube type furnace, 
9:39558 (RA;US) 

TRW’'s entrained slagging coal combustor, 9:39544 (RA;US) 

Use of dry sorbents to reduce sulfur oxide emissions from 
pulverized-coal flames under low NO/sub x,’ conditions, 
9:39995 (RA;US) 

Combustion Kinetics 

Effects of pyrolysis conditions on coal devolatilization, 9:39305 

(J;US) 
Combustion Products 

Clean use of coal in Sweden, 9:39394 (RA;US) 

Coal and technology alternatives under uncertainty, 9:39938 
(RA;US) 

Condensation processes in coal combustion products. Final 
report, July 1, 1979-June 30, 1984, 9:39526 (R;US) 

Combustion Properties 

Combustion of anthracites and low grade bituminous coals, 
9:39509 (RA;US) 

Generic concept of coal quality, 9:39523 (RA;US) 

Neat coal, slurry coal, coal liquid, and coal syngas combustion 
data bank, 9:39517 (RA;US) 

Comminution 
Ultrasonic comminution, 9:39466 (RA;US) 
Comparative Evaluations 

Combustion kinetics of flash pyrolysis chars, 9:39512 (RA;US) 

Evaluation of the liquefaction potential of different lignites by 
hydrogenation and analytical methods, 9:39112 (RA;US) 

Petrographic and mineralogic studies of some low sulfur-coals 
from Poland, Russia, Canada and Australia, 9:39336 (RA;US) 

Compton Scattering Tomography 

Coal characterization by x-ray computed tomography, 9:39348 

(RA;US) 





Crushing 


Coal preparation practice in India, 9:39459 (RA;US) 
Sulfur reduction potential of US coals: western and western 
midwest regions, 9:39205 (R;US) 


Impact of non-coking coal quality on the power generation 
problems in India, 9:39464 (RA;US) 

Integrated system for coal handling, beneficiation, 
transportation and combustion of Canadian coals, 9:39463 
(RA;US) 

Summary of the technology and status of TRW’s Gravimelt 
Process for chemical desulfurization and demineralization of 
coal, 9:39461 (RA;US) 

Dehydrogenation 

Coal models vis-a-vis the nature and disposition of its 

hydroaromatic structure, 9:39331 (RA;US) 
Density 

Some comments on formation density measurement by gamma- 
ray interactions based on observations from Monte Carlo 
calculations, 9:39410 (RA;XA) 

Depolymerization 

Model compound studies under conditions of a new extremely 

mild coal liquefaction process, 9:39141 (RA;US) 
Desulfurization 

Coal cleaning by molten caustics, 9:39450 (RA;US) 

Integrated system for coal handling, beneficiation, 
transportation and combustion of Canadian coals, 9:39463 
(RA;US) 

Intermediates formed during supercritical desulfurization of 
coal. First quarterly technical progress report, August 15, 
1983-September 30, 1983, 9:39262 (R;US) 

Intermediates formed during supercritical desulfurization of 
coal. Second quarterly technical progress report, October 1, 
1983-December 31, 1983, 9:39263 (R;US) 

Intermediates formed during supercritical desulfurization of 
coal. Third quarterly technical progress report, January 1, 
1984-March 31, 1984, 9:39264 (R;US) 

Intermediates formed during supercritical desulfurization of 
coal. Fourth quarterly technical progress report, April 1, 
1984-June 30, 1984, 9:39265 (R;US) 

Possibilities for reducing sulphur levels in UK coals by 
conventional coal preparation techniques, 9:39462 (RA;US) 

Pyrolysis of coal-lime mixtures (low sulfur char from high 
sulfur coal), 9:39173 (RA;US) 

Sulfur reduction potential of US coals: western and western 
midwest regions, 9:39205 (R;US) 

Summary of the technology and status of TRW’s Gravimelt 
Process for chemical desulfurization and demineralization of 
coal, 9:39461 (RA;US) 

Devolatilization 

Cold atmosphere pyrolysis of pulverized coal using 10.64m 
laser heating, 9:39302 (J;US) 

Degassing and hydrogasification of hard coals in the pressure 
range from 0.1 to 90 bar at heating up rates from 10? to 
10°K/s, 9:39308 (TG;GB) 

Effects of pyrolysis conditions on coal devolatilization, 9:39305 
(J;US) 

Influence of fluid transport during pyrolysis (Calculation of 
pressure which builds up in pores), 9:39159 (RA;US) 

Thermal effects on the rapid devolitization of coal, 9:39300 
(J;US) 

Dry Ashing 

Determination of mode of occurrence of trace elements in the 
Upper Freeport coal bed using size and density separation 
procedures, 9:39334 (RA;US) 

Drying 

Microwave treatment of selected coals, 9:39479 (RA;US) 

Modeling of drying and pyrolysis during underground coal 
gasification, 9:39306 (J;US) 

Modeling of drying and pyrolysis during underground coal 
gasification, 9:39307 (J;US) 

New developments for beneficiating Western Canadian coals, 
9:39468 (RA;US) 

Proton nuclear magnetic resonance study of the drying of 
brown coal (Measurement of bound water), 9:39326 (RA;US) 

Surface characteristics of leached and impregnated Illinois No. 
6 coal before and after pyrolysis, 9:39189 (RA;US) 
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Dusts 

Extinction of coal dust explosion flames by additives, 9:39565 

(RA;US) 
Economic Analysis 

Coal-use economics methodology for Navy bases. Phase I of 
engineering services for coal conversion guidance. Final 
report 1 Oct 82-30 Sep 83, 9:39562 (R;US) 

Electron Spin Resonance 

ESR spectra of pyrolyzing coals, 9:39175 (RA;US) 

Free radical characterization from the electron spin echoes of 
bituminous coals, 9:39351 (RA;US) 

Evaluation 

High fouling western coals: unit evaluation and role of 

additives, 9:39549 (RA;US) 
Flotation 

Coal cleaning by flotation, 9:39470 (R;AU) 

Coal preparation practice in India, 9:39459 (RA;US) 

Emulsifying reagents in the flotation of coal, 9:39456 (RA;US) 

Examination of the properties of various hydrocarbon fractions 
for potential use as collectors in coal beneficiation, 9:39481 
(R;AU) 

Fluidized-Bed Combustion 

CCAWG meeting at the Morgantown Energy Technology 
Center (METC), Morgantown, West Virginia, July 15, 1982, 
9:39534 (RA;US) 

Coal combustion at Battelle, 9:39536 (RA;US) 

Combustion efficiency and petrographic properties, 9:39515 
(RA;US) 

Goals of the Battelle MSFB Program (Slides; no text), 9:39541 
(RA;US) 

Industrial fluidized bed cogeneration system at the Shell 
Nederland Raffinaderij Europoort Tank Farm, 9:39542 
(RA;US) 

Overview of PFB developments (Slides; no text), 9:39539 
(RA;US) 

Pressurized Fluidized Coal Combustion Program at New York 
University (Slides; no text), 9:39540 (RA;US) 

Fragmentation 

Prediction and measurement of the critical porosity for 

fragmentation during char conversion, 9:39358 (RA;US) 
Fuel Substitution 

Coal-use economics methodology for Navy bases. Phase III of 
engineering services for coal conversion guidance. Final 
report 1 Oct 82-30 Sep 83, 9:39486 (R;US) 

Gamma-Gamma Logging 

Some comments on formation density measurement by gamma- 
ray interactions based on observations from Monte Carlo 
calculations, 9:39410 (RA;XA) 

Grain Size 
Coal cleaning by flotation, 9:39470 (R;AU) 
Grinding 

Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, June 30, 1984, 9:39477 
(R;US) 

Ultra-fine coal characterization. 1st quarterly report, March 1, 
1984-May 31, 1984, 9:39371 (R;US) 

Ultrasonically enhanced size reduction of coal. Final report, 
June 1981-December 1982, 9:39476 (R;US) 

Heavy Media Separation 

Heavy media separation of SRC-II feedstocks 1. Effect on coal 

properties, 9:39484 (J;GB) 
Hydraulic Transport 

Integrated system for coal handling, beneficiation, 
transportation and combustion of Canadian coals, 9:39463 
(RA;US) 

Hydrocracking 

Catalytic activity and selectivity of metal oxides and complex 
oxides for liquefaction of bituminous coal and lignite, 
9:39227 (RA;US) 

Hydrogen Transfer 

Catalysis of hydrogen transfer: comparison of tubing bomb and 

batch autoclave experiments, 9:39122 (RA;US) 
Hydrogenation 

Bench-scale continuous reactor studies on the catalysed 

hydrogenation of Victorian brown coal, 9:39123 (RA;US) 
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Catalysis of coal hydroliquefaction by pure and doped 
synthetic iron catalysts, 9:39115 (RA;US) 

Characteristics of Victorian brown coal in relation to 
hydrogenation performance, 9:39110 (RA;US) 

Coal liquefaction by the in-situ hydrogen generation, metal 
water system, 9:39104 (RA;US) 

Evaluation of the liquefaction potential of different lignites by 
hydrogenation and analytical methods, 9:39112 (RA;US) 

Formation of nondistillable liquids in coal liquefaction, 9:39128 
(RA;US) 

Hydrogenation of brown coal and model compounds, 9:39109 
(RA;US) 

Hydrogenation of coal-related model compounds, 9:39142 
(RA;US) 

Hydropyrolysis of precarbonised coals, 9:39170 (RA;US) 
Investigation of CO-steam hydrogenation of coal using both 
chemical and microscopic techniques, 9:39103 (RA;US) 

Kinetic model of coal hydropyrolysis, 9:39161 (RA;US) 

Kinetics of BTX-formation during coal hydropyrolysis, 9:39149 
(RA;US) 

Physical and chemical aspects of donor-acceptor interactions at 
coal hydrogenation, 9:39183 (RA;US) 

Reactivity of asphaltenes from coal hydrogenation products, 
9:39193 (RA;US) 

Transfer of hydrogen atoms during the pyrolysis and 
hydrogenation of Manvers coal, 9:39174 (RA;US) 

Impregnation 

Surface characteristics of leached and impregnated Illinois No. 

6 coal before and after pyrolysis, 9:39189 (RA;US) 
Infrared Spectra 

Changes in the organic structure of the Lower Kittanning coal 
seam across Pennsylvania and Ohio as indicated by FTIR 
spectroscopy, 9:39324 (RA;US) 

Photoacoustic infrared Fourier transform (P A I F T) and 
diffuse reflectance infrared Fourier transform (D R I F T) 
spectroscopies in studies of oxidation, conversion, and 
derivatization reactions of bituminous and sub-bituminous 
coals, 9:39346 (RA;US) 

Interactions 

Contributions of non-covalent interactions to the 
macromolecular structure of bituminous coals, 9:39318 
(RA;US) 

Internal Friction 
Macromolecular structure of coal, 9:39320 (RA;US) 
Leaching 

Surface characteristics of leached and impregnated Illinois No. 

6 coal before and after pyrolysis, 9:39189 (RA;US) 
Lithotypes 

Aliphatic structural variation between Victorian brown coal 
lithotypes as elucidated by peroxytrifluoroacetic acid 
oxidation, 9:39328 (RA;US) 

Macerals 

Laser induced coal fluorescence. Seventh quarterly technical 
progress report, April 1-June 30, 1984 (Fluorescence 
microscopy; resinite and alginite macerals), 9:39368 (R;US) 

Maritime Transport 

Need for port development legislation (In support of S.865), 
9:40299 (R;US) 

Steamship operator’s thoughts on national dredging situation 
(For coal-exporting ports), 9:39482 (R;US) 

Market 
Future of the coal industry, 9:39563 (RA;US) 
Mass Spectroscopy 

Tandem mass spectrometry (MS/MS): applications to coal and 

coal liquids, 9:39342 (RA;US) 
Materials Handling 

Influence of coal structure on handling and processing 
characteristics, 9:39353 (RA;US) 

Integrated system for coal handling, beneficiation, 
transportation and combustion of Canadian coals, 9:39463 
(RA;US) 

Mechanical Properties 

Cavity growth patterns on the partial seam crip test, 9:39288 

(R;US) 
Meetings 

Proceedings: 1983 international conference on coal science, 

9:39098 (R;US) 


Methylation 
Photoacoustic infrared Fourier transform (P A I F T) and 
diffuse reflectance infrared Fourier transform (D R I F T) 
spectroscopies in studies of oxidation, conversion, and 
derivatization reactions of bituminous and sub-bituminous 
coals, 9:39346 (RA;US) 


Laser induced coal fluorescence. Seventh quarterly technical 
progress report, April 1-June 30, 1984 (Fluorescence 
microscopy; resinite and alginite macerals), 9:39368 (R;US) 

Photoacoustic microscopy of coal macerals, 9:39345 (RA;US) 

Microstructure 

Surface characteristics of leached and impregnated Illinois No. 

6 coal before and after pyrolysis, 9:39189 (RA;US) 
Minerals 

Coal preparation for two stage liquefaction. Quarterly report, 
April 1, 1984-June 30, 1984, 9:39267 (R;US) 

Examination of fine scale minerals in coal and coal products, 
9:39332 (RA;US) 

Mixing 

Petrographic and mineralogic studies of some low sulfur-coals 
from Poland, Russia, Canada and Australia, 9:39336 (RA;US) 

Technical uncertainties in the coal slurry mixing system, 
9:39260 (R;US) 

Molecular Structure 

Aspects of coal structure and reactivity, 9:39322 (RA;US) 

Coal models vis-a-vis the nature and disposition of its 
hydroaromatic structure, 9:39331 (RA;US) 

Contributions of non-covalent interactions to the 
macromolecular structure of bituminous coals, 9:39318 
(RA;US) 

Nuclear Magnetic Resonance 

1H NMR thermal analysis of coals, 9:39349 (RA;US) 

Chemical structures in coal: geochemical evidence for the 
presence of mixed structural components, 9:39325 (RA;US) 

Proton nuclear magnetic resonance study of the drying of 
brown coal (Measurement of bound water), 9:39326 (RA;US) 

Spin dynamics of °C nuclei in fossil fuels, 9:39350 (RA;US) 

Studies with coal anions formed by reduction with potassium, 
9:39329 (RA;US) 

On-Line Measurement Systems 

Along the technical front in coal utilization, 9:39545 (RA;US) 

Rapid analysis of the mineral content of coal: development of 
an on-line monitoring instrument, 9:39373 (RA;US) 

Optical Properties 

Possible causes of the optical anisotropy in bituminous coals, 

9:39321 (RA;US) 


Chemical structures in coal: geochemical evidence for the 
presence of mixed structural components, 9:39325 (RA;US) 
Oxidation 
Alkaline nitrobenzene oxidation of model compounds, 
polymers and solid fuel derivatives, 9:39327 (RA;US) 
Effect of atmospheric oxygen on the structure of coals. Annual 
report Feb 83-Jan 84, 9:39380 (R;US) 
Electrochemical oxidation as a route to coal liquids, 9:39105 
(RA;US) 
Gas exchange of black coal and other substances when stored 
for decades in contact with air, 9:39357 (RA;US) 
Photoacoustic infrared Fourier transform (P A I F T) and 
diffuse reflectance infrared Fourier transform (D R I F T) 
spectroscopies in studies of oxidation, conversion, and 
derivatization reactions of bituminous and sub-bituminous 
coals, 9:39346 (RA;US) 
Spontaneous coal combustion: mechanisms and prediction, 
9:39361 (RA;US) 
Use of XPS as a probe of the elemental and functional group 
composition of coal, 9:39347 (RA;US) 
Ozonization 
Role of ozone treatment on the closed cycle gasification and 
pyrolysis of pulverized coal and carbon blacks, 9:39355 
(RA;US) 
Particle Size 
Atomization of coal/methanol and coal/oil slurries, 9:39490 
(RA;US) 





COAL 
Particle Size 


Determinations of coal water mixture properties for predictions 
of products of combustion characteristics, 9:39506 (RA;US) 

Examination of the behaviour and structure of single droplets 
of coal-oil fuels during combustion, 9:39498 (RA;US) 

Mixing tank tests for enlightened coal slurries, 9:39447 
(RA;US) 

Performance characterization of an atmospheric pressure 
combustor for ultra-clean coal water mixtures, 9:39551 
(R;US) 

Procedure for the evaluation of the combustion performance of 
coal-water slurries, 9:39507 (RA;US) 

Rheological characteristics of coal water mixtures, 9:39313 
(RA;US) 

Rheology and pumping characteristics of coal-water slurry 
fuels prepared in a Columbia Chase Integrator, 9:39311 
(RA;US) 

Rheology of highly concentrated coal slurries, 9:39316 
(RA;US) 

Size distribution, density and yield of carbon particles 
generated in coal-oil slurry flames, 9:39499 (RA;US) 

Some aspects on preparation technique of coal water slurry 
and its combustion performance, 9:39448 (RA;US) 

Ultrasonically enhanced size reduction of coal. Final report, 
June 1981-December 1982, 9:39476 (R;US) 

Pelletizing 

Pelletizing of part of the charge with a view to enhancing the 
content of low-coking coals in coking blends (Report on 
ECSC contract 7220-EB/405), 9:39268 (R;XE;In Italian) 

Petrography 

Application of coal petrography in the liquefaction of 
subbituminous coals and lignites, 9:39111 (RA;US) 

Coal preparation for two stage liquefaction. Quarterly report, 
April 1, 1984-June 30, 1984, 9:39267 (R;US) 

Huminite and vitrinite macerals at high magnifications, 9:39339 
(RA;US) 

Rank determination and maceral analysis of hard coals using an 
automatic image analyser system, 9:39360 (RA;US) 

Photoelectron Spectroscopy 

Use of XPS as a probe of the elemental and functional group 

composition of coal, 9:39347 (RA;US) 
Porosity 

Prediction and measurement of the critical porosity for 
fragmentation during char conversion, 9:39358 (RA;US) 

Some aspects on preparation technique of coal water slurry 
and its combustion performance, 9:39448 (RA;US) 

Prices 
International energy prices, 1979-1983, 9:40248 (R;US) 
Production 

Map, directory, and statistics of permitted Colorado coal 
mines, 1983 (Colorado), 9:39435 (R;US) 

Reserves and utilization of Turkish lignites (Turkey), 9:39406 
(RA;US) 

Pyrolysis 

1H NMR thermal analysis of coals, 9:39349 (RA;US) 

Characterization of physical phenomena during rapid coal 
pyrolysis, 9:39162 (RA;US) 

Coal models vis-a-vis the nature and disposition of its 
hydroaromatic structure, 9:39331 (RA;US) 

Cold atmosphere pyrolysis of pulverized coal using 10.64m 
laser heating, 9:39302 (J;US) 

Combustion kinetics of flash pyrolysis chars, 9:39512 (RA;US) 

Degassing and hydrogasification of hard coals in the pressure 
range from 0.1 to 90 bar at heating up rates from 10? to 
10°K/s, 9:39308 (TG;GB) 

Effects of pyrolysis conditions on coal devolatilization, 9:39305 
(J;US) 

Enhanced ethylene production via flash methanolysis of coal, 
9:39303 (J;US) 

ESR spectra of pyrolyzing coals, 9:39175 (RA;US) 

Free radical reactions in coal thermolysis, 9:39176 (RA;US) 

Influence of fluid transport during pyrolysis (Calculation of 
pressure which builds up in pores), 9:39159 (RA;US) 

Kinetic model of coal hydropyrolysis, 9:39161 (RA;US) 

Kinetics of BTX-formation during coal hydropyrolysis, 9:39149 
(RA;US) 

Kinetics of the agglomeration of hard coal particles under 
thermal conditions, 9:39168 (RA;US) 
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Mass transfer effects in vacuum and atmospheric pressure 
pyrolysis of coal, 9:39158 (RA;US) 

Modeling mass transport and plasticity in bituminous coal 
pyrolysis, 9:39160 (RA;US) 

Modeling of drying and pyrolysis during underground coal 
gasification, 9:39306 (J;US) 

Modeling of drying and pyrolysis during underground coal 
gasification, 9:39307 (J;US) 

Particle size dependence of the evolution and yield of products 
from coals under rapid heating conditions, 9:39164 (RA;US) 

Pyrolysis studies of Illinois # 6 and its tar using matrix 
isolation FTIR spectroscopy, 9:39298 (J;US) 

Pyrolysis of coal-lime mixtures (low sulfur char from high 
sulfur coal), 9:39173 (RA;US) 

Rapid pyrolysis of Brazilian coals, on line with gas 
chromatography, 9:39166 (RA;US) 

Role of trapped free radicals in the pyrolysis of coal and 
related compounds, 9:39177 (RA;US) 

Secondary reactions of nascent coal pyrolysis tars, 9:39172 
(RA;US) 

Sooting potential of coals, 9:39169 (RA;US) 

Surface characteristics of leached and impregnated Illinois No. 
6 coal before and after pyrolysis, 9:39189 (RA;US) 

Thermal effects on the rapid devolitization of coal, 9:39300 
(J;US) 

Thermoplastic properties of coal carbonized at elevated 
pressures, 9:39163 (RA;US) 

Transfer of hydrogen atoms during the pyrolysis and 
hydrogenation of Manvers coal, 9:39174 (RA;US) 

Variation of coal pyrolysis behavior with rank, 9:39301 (J;US) 

Volatile yields in pulverized coal processes related to coal 
characteristics, 9:39167 (RA;US) 

Quality Control 

Along the technical front in coal utilization, 9:39545 (RA;US) 

Coal preparation and coal quality: importance for SRC-I coal 
liquefaction, 9:39363 (RA;US) 

Coal quality: a utility perspective, 9:39524 (RA;US) 

Evaluating multiple coals under multiple standards, 9:39939 
(RA;US) 

Evaluation of the effects of firing washed coal at TVA’s 
Cumberland steam plant, 9:39454 (RA;US) 

Fuel planing in transition, 9:39937 (RA;US) 

Utility approach to relate the effects of coal quality to power 
plant operation, 9:39525 (RA;US) 

Reduction 

Reacting coal with sodium and hydrogen, 9:39330 (RA;US) 

Studies with coal anions formed by reduction with potassium, 
9:39329 (RA;US) 

Sampling 

Chemical/physical characterization and management of 
samples from the H-Coal pilot plant site specific assessment, 
9:39273 (R;US) 

Coal repository. Final report, 9:39381 (R;US) 

Separation Processes 

Coal preparation for two stage liquefaction. Quarterly report, 
April 1, 1984-June 30, 1984, 9:39267 (R;US) 

Studies on slag deposit formation in pulverized coal 
combustors. 6. The sticking behavior of slag drops from 
three Pennsylvania steam coals, 9:39557 (RA;US) 

Small Angle Scattering 

Small angle neutron scattering studies of pore volumes and 
pore accessibility in coal (Includes coal saturated with D2O), 
9:39323 (RA;US) 

Small angle x-ray studies of coal morphology during 
gasification, 9:39156 (RA;US) 

Solvent Extraction 

Characterization of coals and coal liquids by liquid 
chromatography and optical activity detection, 9:39181 
(RA;US) 

Distribution of donatable hydrogen in hydrogenated 
anthracene oil and the relationship with extraction 
performance, 9:39136 (RA;US) 

Nonisothermal extraction of coal with solvents in liquid and 
supercritical state, 9:39101 (RA;US) 
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Properties and structure of extracts obtained from hard coals 
by chemical disintegration with hydrogenated anthracene oil, 
9:39188 (RA;US) 

Sorptive Properties 

Surface characterization of coal: interaction of vapors and 
liquids with coals (AMAX and Pocahontas No. 3), 9:39317 
(RA;US) 

Spontaneous Combustion 
Spontaneous coal combustion: mechanisms and prediction, 
9:39361 (RA;US) 
Storage 
Coal repository. Final report, 9:39381 (R;US) 
Structural Chemical Analysis 

Aliphatic structural variation between Victorian brown coal 
lithotypes as elucidated by peroxytrifluoroacetic acid 
oxidation, 9:39328 (RA;US) 

Alkaline nitrobenzene oxidation of model compounds, 
polymers and solid fuel derivatives, 9:39327 (RA;US) 

Reacting coal with sodium and hydrogen, 9:39330 (RA;US) 

Studies with coal anions formed by reduction with potassium, 
9:39329 (RA;US) 

Structural Models 
Reacting coal with sodium and hydrogen, 9:39330 (RA;US) 
Sulfur Content 

Coal quality: a utility perspective, 9:39524 (RA;US) 

Continuous sulphur monitoring (Report on ECSC contract 
7220-EA/803), 9:39478 (R;XE) 

Development of innovative coal preparation techniques at the 
Ames Laboratory, 9:39460 (RA;US) 

Influence of coal properties on environmental control system 
design, 9:39991 (RA;US) 

Sulfur reduction potential of US coals: western and western 
midwest regions, 9:39205 (R;US) 

Supercritical Gas Extraction 

Coal conversion in supercritical water systems, 9:39102 
(RA;US) 

Conversion of coal to gases to liquids using supercritical water, 
9:39229 (RA;US) 

Intermediates formed during supercritical desulfurization of 
coal. First quarterly technical progress report, August 15, 
1983-September 30, 1983, 9:39262 (R;US) 

Intermediates formed during supercritical desulfurization of 
coal. Second quarterly technical progress report, October 1, 
1983-December 31, 1983, 9:39263 (R;US) 

Intermediates formed during supercritical desulfurization of 
coal. Third quarterly technical progress report, January 1, 
1984-March 31, 1984, 9:39264 (R;US) 

Intermediates formed during supercritical desulfurization of 
coal. Fourth quarterly technical progress report, April 1, 
1984-June 30, 1984, 9:39265 (R;US) 

Nonisothermal extraction of coal with solvents in liquid and 
supercritical state, 9:39101 (RA;US) 

Supercritical liquefaction of an Illinois No. 6 coal, 9:39100 
(RA;US) 

Supply and Demand 

Residential wood and coal combustion. Task 2. Summary of 

major fuel use projections. Final report, 9:39843 (R;US) 
Surface Area 

Small angle x-ray studies of coal morphology during 

gasification, 9:39156 (RA;US) 
Surface Properties 

Surface characterization of coal: interaction of vapors and 
liquids with coals (AMAX and Pocahontas No. 3), 9:39317 
(RA;US) 

Use of XPS as a probe of the elemental and functional group 
composition of coal, 9:39347 (RA;US) 

Swelling 

Analysis of solvent transport mechanisms in macromolecular 
coal networks, 9:39319 (RA;US) 

Contributions of non-covalent interactions to the 
macromolecular structure of bituminous coals, 9:39318 
(RA;US) 

Ultra-fine coal characterization. Ist quarterly report, March 1, 
1984-May 31, 1984, 9:39371 (R;US) 

Testing 
Second-generation laboratory ashing furnace, 9:39537 (RA;US) 


Transport 

Analyzing the transportation impacts of increased coal haulage: 

two case studies, 9:39485 (J;GB) 
Uses 

Clean use of coal in Sweden, 9:39394 (RA;US) 

Coal-use economics methodology for Navy bases. Phase I of 
engineering services for coal conversion guidance. Final 
report 1 Oct 82-30 Sep 83, 9:39562 (R;US) 

Coal-use economics methodology for Navy bases. Phase III of 
engineering services for coal conversion guidance. Final 
report 1 Oct 82-30 Sep 83, 9:39486 (R;US) 

Washing 

Coal preparation practice in India, 9:39459 (RA;US) 

Heavy media separation of SRC-II feedstocks 1. Effect on coal 
properties, 9:39484 (J;GB) 

Weathering 
Effect of atmospheric oxygen on the structure of coals. Annual 
report Feb 83-Jan 84, 9:39380 (R;US) 

Wettability 
Program of basic research on the preparation and stability of 

coal/water slurries. Quarterly report, June 30, 1984, 9:39477 
(R;US) 
COAL CHEMICALS 
See COAL EXTRACTS 
COAL DEPOSITS 
See also COAL SEAMS 

Ashes 
Composition and distribution of mineral matter in the Herrin 

coal of the Illinois Basin, 9:39335 (RA;US) 

Chemical Composition 
Composition and distribution of mineral matter in the Herrin 

coal of the Illinois Basin, 9:39335 (RA;US) 

Diagenesis 
Three-dimensional systematics of Alberta Plains coal, 9:39402 

(RA;US) 

Exploitation 

Reserves and utilization of Turkish lignites (Turkey), 9:39406 
(RA;US) 


Reserves and utilization of Turkish lignites (Turkey), 9:39406 

(RA;US) 
Geology 

Geological and technological characteristics of some coal 
seams from Parana State, southern Brazil, 9:39403 (RA;US) 

Problems facing coal mining and gas production in the 
Hartshorne Coalbeds of the western Arkoma Basin, 
Oklahoma. Report of investigations/1983, 9:39413 (R;US) 

Three-dimensional systematics of Alberta Plains coal, 9:39402 
(RA;US) 


Environmental geology of the Wilcox Group Lignite Belt, east 
Texas, 9:39411 (R;US) 
Hydrology 
Environmental geology of the Wilcox Group Lignite Belt, east 
Texas, 9:39411 (R;US) 
Regional aquifer characterization for deep-basin lignite mining, 
Sabine Uplift area, northeast Texas, 9:39416 (RA;US) 
Minerals 
Composition and distribution of mineral matter in the Herrin 
coal of the Illinois Basin, 9:39335 (RA;US) 
Petrography 
Petrology of cretaceous coals from northern Alaska, 9:39340 
(RA;US) 
Petrology 
Problems and methodology of the petrologic analysis of coal 
facies, 9:39337 (RA;US) 
Resource Assessment 
Lignite-A major resource for the economic development of 
North Dakota: problems and prospects, 9:39407 (RA;US) 
Sampling 
Composition and distribution of mineral matter in the Herrin 
coal of the Illinois Basin, 9:39335 (RA;US) 
Petrology of cretaceous coals from northern Alaska, 9:39340 





Chemical 


COAL EXTRACTS 
Chemical Composition 
Small-angle neutron scattering study of coal extract solutions 
in pyridine, 9:39309 (J;GB) 
Chemical Properties 
Properties and structure of extracts obtained from hard coals 
by chemical disintegration with hydrogenated anthracene oil, 
9:39188 (RA;US) 
Fractionation 
Properties and structure of extracts obtained from hard coals 
by chemical disintegration with hydrogenated anthracene oil, 
9:39188 (RA;US) 
Hydrogenation 
Hydrogenolysis of coal-derived distillates to simple chemicals, 
9:39196 (RA;US) 
Poisoning and regeneration of catalysts for hydrogenation of 
coal extracts, 9:39198 (RA;US) 
Infrared Spectra 
Properties and structure of extracts obtained from hard coals 
by chemical disintegration with hydrogenated anthracene oil, 
9:39188 (RA;US) 
Liquid Column Chromatography 
Characterization of coals and coal liquids by liquid 
chromatography and optical activity detection, 9:39181 
(RA;US) 
Ligand exchange chromatography of coal extracts and coal 
products, 9:39343 (RA;US) 
Molecular Weight 
Mass transfer effects in vacuum and atmospheric pressure 
pyrolysis of coal, 9:39158 (RA;US) 
Small-angle neutron scattering study of coal extract solutions 
in pyridine, 9:39309 (J;GB) 
Optical Activity 
Characterization of coals and coal liquids by liquid 
chromatography and optical activity detection, 9:39181 
(RA;US) 
Small Angle Scattering 
Properties and structure of extracts obtained from hard coals 
by chemical disintegration with hydrogenated anthracene oil, 
9:39188 (RA;US) 
Structural Chemical Analysis 
Small-angle neutron scattering study of coal extract solutions 
in pyridine, 9:39309 (J;GB) 
COAL FINES 
Agglomeration 
Oil agglomeration for fine coal recovery, cleaning and 
utilization, 9:39455 (RA;US) 
Some relationships between oil agglomeration and surface 
properties of coal, 9:39452 (RA;US) 
Chemical Composition 
Mineral matter distribution in fine-size coal, 9:39374 (RA;US) 
Cleaning 
Cleaning fine/ultrafine coal by selective flocculation, 9:39465 
(RA;US) 
Combustion 
Comparison of coal conversion alternatives, 9:39497 (RA;US) 
Combustion Properties 
Recent study on highly loaded coal water slurry, 9:39495 
(RA;US) 
El 
Determination of the surface reactivity of coal powders. 
Seventh quarterly report, 1 Mar 1984-31 May 1984, 9:39369 
(R;US) 
Explosions 
CCAWG meeting at Combustion Engineering (CE), Windsor, 
Connecticut, June 23, 1982, 9:39533 (RA;US) 
Flocculation 
Cleaning fine/ultrafine coal by selective flocculation, 9:39465 
(RA;US) 
Flotation 
Development of innovative coal preparation techniques at the 
Ames Laboratory, 9:39460 (RA;US) 
Fundamental approach to beneficiation of fine oxidized coals, 
9:39449 (RA;US) 
Micro-bubble flotation, 9:39467 (RA;US) 
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Hydrogenation 

Characterization and catalytic activity of coal mineral matter 1. 
Effect of hydrogen pretreatment and exposure to sulphur 
and nitrogen compounds, 9:39383 (J;GB) 

Ignition 

Ignition characteristics of coal/water slurries, 9:39502 (RA;US) 
Materials Handling 

Coal-air mixtures, 9:39529 (RA;US) 
Minerals 

Mineral matter distribution in fine-size coal, 9:39374 (RA;US) 
Nitration 

Characterization and catalytic activity of coal mineral matter 1. 
Effect of hydrogen pretreatment and exposure to sulphur 
and nitrogen compounds, 9:39383 (J;GB) 

Oxidation 

Fundamental approach to beneficiation of fine oxidized coals, 

9:39449 (RA;US) 
Particle Size 

Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, June 30, 1984, 9:39477 
(R;US) 

Recovery 

Development of innovative coal preparation techniques at the 
Ames Laboratory, 9:39460 (RA;US) 

Oil agglomeration for fine coal recovery, cleaning and 
utilization, 9:39455 (RA;US) 

Screening 

Effect of screen size and coal surface moisture on damp coal 

screening, 9:39457 (RA;US) 
Sorptive Properties 

Effect of surfactant adsorption on the hydrophobicity of fine 

coal, 9:39451 (RA;US) 
Spontaneous Combustion 

CCAWG meeting at Combustion Engineering (CE), Windsor, 
Connecticut, June 23, 1982, 9:39533 (RA;US) 

Coal-air mixtures, 9:39529 (RA;US) 

Structural Chemical Analysis 

Characterization and catalytic activity of coal mineral matter 1. 
Effect of hydrogen pretreatment and exposure to sulphur 
and nitrogen compounds, 9:39383 (J;GB) 

Sulfidation 

Characterization and catalytic activity of coal mineral matter 1. 
Effect of hydrogen pretreatment and exposure to sulphur 
and nitrogen compounds, 9:39383 (J;GB) 

Surface Area 

Characterization and catalytic activity of coal mineral matter 1. 
Effect of hydrogen pretreatment and exposure to sulphur 
and nitrogen compounds, 9:39383 (J;GB) 

Determination of the surface reactivity of coal powders. 
Seventh quarterly report, 1 Mar 1984-31 May 1984, 9:39369 
(R;US) 

Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, June 30, 1984, 9:39477 
(R;US) 

Surface Properties 

Determination of the surface reactivity of coal powders. 
Seventh quarterly report, 1 Mar 1984-31 May 1984, 9:39369 
(R;US) 

Toxicity 

Control technology assessment for coal gasification and 
liquefaction processes, Westinghouse Fluidized Bed Coal 
Gasification Process Development Unit, Waltz Mill, 
Pennsylvania. Report for the site visit of June 1981, 9:39571 
(R;US) 

Water Removal 

Effect of surfactant adsorption on the hydrophobicity of fine 

coal, 9:39451 (RA;US) 
X-Ray Fluorescence Analysis 

Characterization and catalytic activity of coal mineral matter 1. 
Effect of hydrogen pretreatment and exposure to sulphur 
and nitrogen compounds, 9:39383 (J;GB) 


COAL GAS 


Combustion Properties 
UCG is technically feasible, 9:39290 (J;US) 
Production 


UCG is technically feasible, 9:39290 (J;US) 
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COAL GASIFICATION 
See also BI-GAS PROCESS 
FISCHER-TROPSCH/MOBIL PROCESS 
FLASH HYDROPYROLYSIS PROCESS 
FW-STOIC PROCESS 
GKT PROCESS 
HTW PROCESS 
MOLTEN SALT COAL GASIFICATION PROCESS 
U-GAS PROCESS 
WESTINGHOUSE GASIFICATION PROCESS 
Role of ozone treatment on the closed cycle gasification and 
pyrolysis of pulverized coal and carbon blacks, 9:39355 
(RA;US) 
Air Pollution Control 
Control technology assessment for coal gasification and 
liquefaction processes, Rockwell International 3/4 tpd cs/r 
Hydrogasification Integrated Process Development Unit, 
Santa Susana, California. Report for the site visit of 
September 1981. Final report, 9:39282 (R;US) 
Catalysis 
Catalyzed carbon gasification: thermal desorption studies on 
carbon-oxygen surface complexes, 9:39296 (J;US) 
Definition and determination of the intrinsic rate of catalyzed 
Boudouard reaction, 9:39295 (J;US) 
Catalysts 
Chemistry and mechanism of molten salt catalysts in coal 
gasification processes. Final report Dec 81-Jan 84, 9:39283 
(R;US) 
Comparison of effects of adding Boudouard catalysts before 
and after coal charring, 9:39294 (J;GB) 
Fourier transform infrared and reactivity study on the 
potassium catalyzed carbon gasification, 9:39148 (RA;US) 
Mechanism of catalytic gasification of coal char. Quarterly 
progress report No. 12, October 1-December 31, 1983, 
9:39217 (R;US) 
Nickel catalyzed gasification of brown coal in a fluidized bed 
reactor, 9:39150 (RA;US) 
Poisoning effect of sulfur in catalytic coal gasification, 9:39151 
(RA;US) 
Reactive intermediate in the alkali-carbonate catalyzed 
gasification of coal char, 9:39147 (RA;US) 


Surface characteristics of leached and impregnated Illinois No. 


6 coal before and after pyrolysis, 9:39189 (RA;US) 
Cations 
Electron transfer and ion pair formation during oxidation and 
gasification of coal. Annual report Feb 83-Feb 84, 9:39284 
(R;US) 
Chemical Effluents 
Significance of the developing energy technologies of coal 
conversion to plant productivity, 9:39395 (RA;US) 
Chemical Reaction Kinetics 
Definition and determination of the intrinsic rate of catalyzed 
Boudouard reaction, 9:39295 (J;US) 
Influence of He, CO2 and CO on the kinetics of surface 
reactions during steam gasification, 9:39178 (RA;US) 
Chemical Reaction Yield 
Role of exchangeable cations in concurrent 
gasification/pyrolysis of lignites, 9:39304 (J;US) 
Chemistry 
Chemistry and mechanism of molten salt catalysts in coal 
gasification processes. Final report Dec 81-Jan 84, 9:39283 
(R;US) 
tion 
Status of the nation’s first commercial-sized coal gasification 
project: the Great Plains coal gasification plant, 9:39220 
(RA;US) 
Coordinated Research Programs 
Long term European investment in energy R and D, 9:40244 
(R;LU) 
Electron Transfer 
Electron transfer and ion pair formation during oxidation and 
gasification of coal. Annual report Feb 83-Feb 84, 9:39284 
(R;US) 
Health Hazards 
Control technology assessment for coal gasification and 
liquefaction processes, coal gasification facility, Caterpillar 
Tractor Company, York, Pennsylvania. Report for the site 
visit of May 1981. Final report, 9:39278 (R;US) 


Mathematical Models 


Determination of reaction rate parameters of char in fluidized 
bed steam gasification using impulse response, 9:39155 
(RA;US) 

Experimental and theoretical study of fluidized bed char 
gasification (Fluidized bed combined with kinetics from 
thermal gravimetric analysis), 9:39154 (RA;US) 

Meetings 

Proceedings: 1983 international conference on coal science, 
9:39098 (R;US) 

Twelfth biennial lignite symposium: technology and utilization 
of low-rank coals proceedings. Volume 1, 9:39219 (R;US) 

Occupational Safety 

Control technology assessment for coal gasification and 
liquefaction processes, slagging fixed-bed gasification pilot 
plant, lignite liquefaction facility, Grand Forks Energy 
Technology Center, Grand Forks, North Dakota. Report for 
the site visit of March 1980. Final report, 9:39568 (R;US) 

Pollution Control 

Control technology assessment for coal gasification and 
liquefaction processs: report of site visit on July 10, 1979 to 
General Electric Company, Corporate Research and 
Development Center, Coal Gasification Section, 
Schenectady, New York. Final report, 9:39274 (R;US) 

Control technology assessment for coal gasification and 
liquefaction processes, coal gasification facility, Caterpillar 
Tractor Company, York, Pennsylvania. Report for the site 
visit of May 1981. Final report, 9:39278 (R;US) 

Reaction Intermediates 

Reactive intermediate in the alkali-carbonate catalyzed 

gasification of coal char, 9:39147 (RA;US) 
Technology Assessment 

Coal-use economics methodology for Navy bases. Phase III of 
engineering services for coal conversion guidance. Final 
report 1 Oct 82-30 Sep 83, 9:39486 (R;US) 

Temperature Measurement 

Investigation of non-intrusive radiometer for entrained gasifier 
temperature measurement. First quarterly report, October 
30, 1983-January 30, 1984, 9:39218 (R;US) 

COAL GASIFICATION PLANTS 
Air Pollution Control 

Control technology assessment for coal gasification and 
liquefaction processes, BI GAS Pilot Plant, Homer City, 
Pennsylvania, 1979. Final report, 9:39281 (R;US) 

Construction 

Status of the nation’s first commercial-sized coal gasification 
project: the Great Plains coal gasification plant (Beulah, 
ND), 9:39220 (RA;US) 


Guidelines for developing decommissioning plans for coal 

conversion projects. Final report, 9:39210 (R;US) 
Health Hazards 

Control technology assessment for coal gasification and 
liquefaction processes, Combustion Engineering Process 
Development Unit, Windsor, Connecticut. Report for the 
site visit of January 1979. Final report, 9:39572 (R;US) 

Heat Exchangers 

Metallic heat exchangers for coal gasification. Final report, 

9:39202 (R;US) 
Industrial Medicine 

Control technology assessment for coal gasification and 
liquefaction processes: Report of site visit on Apeton, 
Pennsylvania, 9:41516 (R;US) 

Control technology assessment for coal gasification and 
liquefaction processes, CAN-DO Anthracite Coal 
Gasification Plant, Hazelton, Pennsylvania, 1981. Final 
report, 9:39569 (R;US) 

Control technology assessment for coal gasification and 
liquefaction processes, Tennessee Valley Authority National 
Fertilizer Development Center, Coal Gasification and Gas 
Purification Unit (CGGPU) Muscle Shoals, Alabama, 1981. 
Final report, 9:41520 (R;US) 


Control technology assessment for coal gasification and 
liquefaction processes, CAN-DO Anthracite Coal 





COAL GASIFICATION PLANTS 
inspection 


Gasification Plant, Hazelton, Pennsylvania, 1981. Final 
report, 9:39569 (R;US) 
Materials Testing 
Erosion/wear monitor development, 9:39200 (R;US) 
Investigation of carbon monoxide disintegration of refractories 
in coal gasifiers. Annual progress report, June 1, 1977-May 
30, 1978, 9:40601 (R;US) 
Investigation of carbon monoxide disintegration of refractories 
in coal gasifiers. Annual progress report, June 1, 1978-May 
30, 1979, 9:40600 (R;US) 
Metallic heat exchangers for coal gasification. Final report, 
9:39202 (R;US) 
On-Line Measurement Systems 
Advanced coherent Raman diagnostics for coal gasification 
streams, 9:39272 (R;US) 
Coherent anti-Stokes Raman spectroscopy diagnostics for coal 
gasification streams, 9:39271 (R;US) 
Laser-induced breakdown spectroscopy for elemental analysis, 
9:39375 (R;US) 
Optical detection of alkali compounds, 9:39270 (R;US) 
Pollution Control 
Control technology assessment for coal gasification and 
liquefaction processes, Tennessee Valley Authority, National 
Fertilizer Development Center, ammonia plant, Muscle 


Shoals, Alabama. Report for the site visit of September 1981. 


Final report, 9:39391 (R;US) 
Pollution Control Equipment 
Control technology assessment for coal gasification and 
liquefaction processes, report of site visit on April 6, 1979 to 
Bruceton Energy Technical Center, Synthoil Process 
Development Unit, Bruceton, Pennsylvania, 9:39280 (R;US) 
Slags 
Studies on slag-steel interactions in the formation of utility 
boiler and entrained gasifier deposits (Ph.D. Thesis), 9:39554 
(RA;US) 
COAL INDUSTRY 
Forecasting 
Future of the coal industry, 9:39563 (RA;US) 
COAL LIQUEFACTION 


See also EXXON LIQUEFACTION PROCESS 
FISCHER-TROPSCH/MOBIL PROCESS 
FLASH HYDROPYROLYSIS PROCESS 
H-COAL PROCESS 
LIQUID PHASE METHANOL PROCESS 
SRC-II PROCESS 
SUPERCRITICAL GAS EXTRACTION 
TSL PROCESS 


Liquefaction of brown coal quantification of donatable 
hydrogen of solvent (Two stage BCL process; Japan), 
9:39185 (RA;US) 

Air Pollution Control 

Control technology assessment for coal gasification and 
liquefaction processes, report of site visit on April 6, 1979 to 
Bruceton Energy Technical Center, Synthoil Process 
Development Unit, Bruceton, Pennsylvania, 9:39280 (R;US) 

Catalysts 

Catalysis of coal liquefaction, 9:39117 (RA;US) 

Catalytic activity and selectivity of metal oxides and complex 
oxides for liquefaction of bituminous coal and lignite, 
9:39227 (RA;US) 

Changing composition of recycle solvent in continuous coal 
hydrogenation with rapid solvent recycle, 9:39134 (RA;US) 

Characterization and autoclave studies of Co-Mo/AlOs 
catalysts prepared by deposition of Co2(CO)s and Mo(CO)., 
9:39118 (RA;US) 

Chemistry of autocatalytic liquefaction of coal, 9:39132 
(RA;US) 

Coal conversion at subsoftening conditions: predictions of 
successful catalysts using the HSAB principle, 9:39124 
(RA;US) 

Coal liquefaction catalysis: dissimilar behavior with iron pyrite 
and hydrogen sulfide, 9:39121 (RA;US) 

Effect of catalyst in the Sumitomo coal liquefaction process, 
9:39126 (RA;US) 

Formation of nondistillable liquids in coal liquefaction, 9:39128 
(RA;US) 

Hydrogen sulfide, iron sulfide, and sulfur in the promotion of 
liquefaction, 9:39228 (RA;US) 
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Iron pyrite catalysis and gas velocity effects in coal 
liquefaction, 9:39125 (RA;US) 

Iron sulfide promoted organic reactions: models of pyrite- 
assisted coal liquefaction, 9:39120 (RA;US) 

Twelfth biennial lignite symposium: technology and utilization 
of low-rank coals proceedings. Volume 2, 9:39420 (R;US) 

Chemical Effluents 

Significance of the developing energy technologies of coal 

conversion to plant productivity, 9:39395 (RA;US) 
Chemical Reaction Kinetics 

Kinetic modeling of the catalytic liquefaction of subbituminous 
coals, 9:39130 (RA;US) 

Mechanism and kinetics of initial stage coal liquefaction, 
9:39129 (RA;US) 

Chemical Reaction Yield 

Effect of cresol as a co-solvent in coal liquefaction and product 
analysis, 9:39291 (J;GB) 

Enhanced ethylene production via flash methanolysis of coal, 
9:39303 (J;US) 

Chemical Reactions 

Mechanism and kinetics of initial stage coal liquefaction, 

9:39129 (RA;US) 
Chemistry 

Chemical structural model for coal liquefaction chemistry, 
9:39119 (RA;US) 

Physical and chemical aspects of donor-acceptor interactions at 
coal hydrogenation, 9:39183 (RA;US) 

Reactivity of asphaltenes from coal hydrogenation products, 
9:39193 (RA;US) 

Coal Preparation 

Basic studies on direct coal hydroliquefaction - pretreatment 

effects of coal pastes, 9:39107 (RA;US) 
Coordinated Research Programs 

Long term European investment in energy R and D, 9:40244 

(R;LU) 
Correlations 

Application of coal petrography in the liquefaction of 

subbituminous coals and lignites, 9:39111 (RA;US) 
Experimental Data 

Solvent tailoring in coal liquefaction. Quarterly report, 

October 1983-December 1983, 9:39258 (R;US) 
Hydrogen Transfer 

Formation of nondistillable liquids in coal liquefaction, 9:39128 
(RA;US) 

Mechanism and kinetics of initial stage coal liquefaction, 
9:39129 (RA;US) 

Mechanisms of hydrogen transfer and associated bond cleavage 
reactions: a rationalization of the effectiveness of pyrene in 
coal liquefaction solvents, 9:39143 (RA;US) 

Mass Transfer 

Significance of mass transport in coal hydrogenation, 9:39127 

(RA;US) 
Mathematical Models 

Kinetic modeling of the catalytic liquefaction of subbituminous 

coals, 9:39130 (RA;US) 
Meetings 

Proceedings: 1983 international conference on coal science, 
9:39098 (R;US) 

Twelfth biennial lignite symposium: technology and utilization 
of low-rank coals proceedings. Volume 2, 9:39420 (R;US) 

Oil Yields 
Coal liquefaction by steam pyrolysis, 9:39297 (J;US) 
Optimization 

Combined processing of coal and heavy resids. Progress 
report, April 15-July 15, 1984 (In heavy petroleum materials 
using both catalytic and noncatalytic processing), 9:39261 
(R;US) 

Organic Solvents 

Changing composition of recycle solvent in continuous coal 
hydrogenation with rapid solvent recycle, 9:39134 (RA;US) 

Coal solvolysis: contribution of hydroaromaticity, 9:39135 
(RA;US) 

Combined processing of coal and heavy resids. Progress 
report, April 15-July 15, 1984 (In heavy petroleum materials 
using both catalytic and noncatalytic processing), 9:39261 
(R;US) 
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Formation of nondistillable liquids in coal liquefaction, 9:39128 
(RA;US) 

Hydrogenation of coal-related model compounds, 9:39142 
(RA;US) 

Liquefaction of brown coal under rapid heating in the presence 
of hydrogen donors, 9:39106 (RA;US) 

Mechanisms of hydrogen transfer and associated bond cleavage 
reactions: a rationalization of the effectiveness of pyrene in 
coal liquefaction solvents, 9:39143 (RA;US) 

Relative effectiveness of aromatic solvents in the liquefaction 
of brown coal and bituminous coal, 9:39140 (RA;US) 

Role of nitrogen heterocyclic compounds in coal liquefaction, 
9:39137 (RA;US) 

Role of the hydrogen donor solvent in coal hydroliquefaction. 
Final report, September 1, 1979-July 31, 1984, 9:39203 
(R;US) 

Pilot Plants 

BCL process developed by NBCL (Japan; pilot plant in 

Australia), 9:39225 (RA;US) 
Process Development Units 

Effect of catalyst in the Sumitomo coal liquefaction process, 
9:39126 (RA;US) 

Iron pyrite catalysis and gas velocity effects in coal 
liquefaction, 9:39125 (RA;US) 

Process Solutions 

Instrumental methods of analysis of sulfur compounds in 
synfuel process streams. Quarterly technical progress report 
for April-June 1984, 9:39367 (R;US) 

Radicals 

Time dependence of radical formation and decay during coal 

hydrogenation, 9:39131 (RA;US) 
Reaction Intermediates 

Reactivity of asphaltenes from coal hydrogenation products, 

9:39193 (RA;US) 
Waste Water 

Instrumental methods of analysis of sulfur compounds in 
synfuel process streams. Quarterly technical progress report 
for April-June 1984, 9:39367 (R;US) 

Yields 

Effect of catalyst in the Sumitomo coal liquefaction process, 
9:39126 (RA;US) 

COAL LIQUEFACTION PLANTS 
Air Pollution Control 

Control technology assessment for coal gasification and 
liquefaction processes, Exxon Coal Liquefaction Pilot Plant 
(ECLP), Baytown, Texas, 1981. Final report, 9:41521 (R;US) 

Chemical Feedstocks 

Coal preparation and coal quality: importance for SRC-I coal 

liquefaction, 9:39363 (RA;US) 
Decommissioning 

Guidelines for developing decommissioning plans for coal 

conversion projects. Final report, 9:39210 (R;US) 
Industrial Medicine 

Control technology assessment for coal gasification and 
liquefaction processes: Report of site visit on Apeton, 
Pennsylvania, 9:41516 (R;US) 

Control technology assessment for coal gasification and 
liquefaction processes, Solvent Refined Lignite Process 
Development Unit, University of North Dakota, Grand 
Forks, North Dakota, March 1980. Final report, 9:39567 
(R;US) 

Control technology assessment for coal gasification and 
liquefaction processes, Solvent Refined Coal Pilot Plant, 
Wilsonville, Alabama, November 1979. Final report, 9:41517 
(R;US) 

Control technology assessment for coal gasification and 
liquefaction processes, Cresap Test Facility, Cresap, West 
Virginia, April 1979. Final report, 9:41518 (R;US) 

Inspection 

Control technology assessment for coal gasification and 
liquefaction processes, Solvent Refined Lignite Process 
Development Unit, University of North Dakota, Grand 
Forks, North Dakota, March 1980. Final report, 9:39567 
(R;US) 


Personnel 
Control technology assessment for coal gasification and 
liquefaction processes, Exxon Coal Liquefaction Pilot Plant 
(ECLP), Baytown, Texas, 1981. Final report, 9:41521 (R;US) 
Residues 
6000 TPD SRC-1 demonstration plant gas systems. Volume 1. 
GKT unlimited rights design baseline package, 9:39257 
(R;US) 
Modification of resin and plastics by reaction with coal 
residues, 9:39187 (RA;US) 
COAL LIQUIDS 
Biological Effects 
Perinatal effects of synfuels, 9:41528 (RA;US) 
Screening 


Health effects of synthetic fuels, 9:41529 (RA;US) 
Synfuels biostudies, 9:41525 (RA;US) 


Heteroatomic polycyclic aromatic compounds in coal 
liquefaction process materials, 9:39285 (R;US) 


Analysis 

Heteroatomic polycyclic aromatic compounds in coal 
liquefaction process materials, 9:39285 (R;US) 

Relationship between solvent-derived and compound-class 
fractions in coal-derived distillates and vacuum still bottoms, 
9:39385 (J;GB) 

Separation of coal liquifaction products into hydrocarbon 
compound groups by classical adsorption and high pressure 
liquid chromatography, 9:39377 (R;ZA) 

Chemical Composition 

Heteroatomic polycyclic aromatic compounds in coal 

liquefaction process materials, 9:39285 (R;US) 


Size exclusion chromatography: application to analysis of coal 
liquids, 9:40671 (RA;US) 
Combustion 
Neat coal, slurry coal, coal liquid, and coal syngas combustion 
data bank, 9:39517 (RA;US) 
Deashing 
Fractionation system solids entrainment in towers and safety 
concerns for vacuum tower feed configuration report for the 
technical data analysis program, 9:39259 (R;US) 
Particle size and bulk density of K-MAC, 9:39235 (RA;US) 
Wilsonville technical support plan, 9:39234 (RA;US) 
Denitrification 
Catalytic hydroprocessing of chemically well-defined fractions 
derived from hydroliquefied coal, 9:39192 (RA;US) 
Chemistry of autocatalytic liquefaction of coal, 9:39132 
(RA;US) 
Investigation of nitrogen removal from heavy coal liquids, 
9:39139 (RA;US) 
Derivatization 
Investigation of nitrogen removal from heavy coal liquids, 
9:39139 (RA;US) 
Desulfurization 
Catalytic hydroprocessing of chemically well-defined fractions 
derived from hydroliquefied coal, 9:39192 (RA;US) 
Chemistry of autocatalytic liquefaction of coal, 9:39132 
(RA;US) 
Distillation 
Development of SRC-I product analysis. Volume 3. 
Documentation of procedures, 9:39250 (R;US) 


Development of SRC-I product analysis. Volume I. Summary 
report with Wilsonville facility analytical/sampling 
procedures, 9:39248 (R;US) 

Fractionation system solids entrainment in towers and safety 
concerns for vacuum tower feed configuration report for the 
technical data analysis program, 9:39259 (R;US) 

Mass spectrometric analysis of preasphaltenes in short contact 
time coal hydroliquefaction products, 9:39182 (RA;US) 

SRC-I naphtha octane study. Final technical report, 9:39252 
(R;US) 

Gas Chromatography 

Chemical/physical characterization and management of 
samples from the H-Coal pilot plant site specific assessment, 
9:39273 (R;US) 





COAL LIQUIDS 
Gas Chromatography 


Development of SRC-I product analysis. Volume 3. 
Documentation of procedures, 9:39250 (R;US) 
Hydrogen Transfer 
Solvent tailoring in coal liquefaction. Quarterly report, 
October 1983-December 1983, 9:39258 (R;US) 
Hydrogenation 
Catalytic hydroprocessing of chemically well-defined fractions 
derived from hydroliquefied coal, 9:39192 (RA;US) 
Chemistry of autocatalytic liquefaction of coal, 9:39132 
(RA;US) 
Hydrogenolysis of coal-derived distillates to simple chemicals, 
9:39196 (RA;US) 
Hydrotreating coal-derived distillates, 9:39195 (RA;US) 
Investigation of nitrogen removal from heavy coal liquids, 
9:39139 (RA;US) 
LC-finer catalyst testing. Final report, 9:39246 (R;US) 
Metallophthalocyanines: new catalysts for coal liquid 
upgrading, 9:39191 (RA;US) 
SRC-I naphtha octane study. Final technical report, 9:39252 
(R;US) 
Upgrading of coal-derived liquids, 9:39197 (RA;US) 
Infrared Spectra 
Speciation and quantitation of trace and minor elements in coal 
derived products via multi-dimensional analysis, 9:39344 
(RA;US) 
Liquid Column Chromatography 
Speciation and quantitation of trace and minor elements in coal 
derived products via multi-dimensional analysis, 9:39344 
(RA;US) 
Mass S 
Chemical/physical characterization and management of 
samples from the H-Coal pilot plant site specific assessment, 
9:39273 (R;US) 
Mass spectrometric analysis of preasphaltenes in short contact 
time coal hydroliquefaction products, 9:39182 (RA;US) 
Tandem mass spectrometry (MS/MS): applications to coal and 
coal liquids, 9:39342 (RA;US) 
Mutagen Screening 
Mutagenicity of synfuel materials, 9:41526 (RA;US) 
Mutagenesis 
Heteroatomic polycyclic aromatic compounds in coal 
liquefaction process materials, 9:39285 (R;US) 
Nuclear Magnetic Resonance 
New methods for the characterization of liquid petroleum and 
coal products by the aid of the nuclear resonance 
spectroscopy, 9:39364 (R;DE;In German) 
Spin-echo '*C NMR: a valuable aid to the characterisation of 
coal liquefaction products, 9:39180 (RA;US) 
Pyrolysis 
Thermal decomposition of SRC-II middle distillate under 
surface vaporizing conditions, 9:39292 (J;GB) 
Recycling 
Impact of SRC recycle on commercial design, 9:39231 
(RA;US) 
Impact of SRC recycle on plant design, 9:39236 (RA;US) 
Impact of SRC recycle on commercial design, 9:39233 
(RA;US) 
Separation Processes 
Separation of coal liquifaction products into hydrocarbon 
compound groups by classical adsorption and high pressure 
liquid chromatography, 9:39377 (R;ZA) 
Structural Chemical Analysis 
Relationship between solvent-derived and compound-class 
fractions in coal-derived distillates and vacuum still bottoms, 
9:39385 (J;GB) 
Thermal Conductivity 
Thermal conductivity of coal derived liquids, 9:39190 (RA;US) 
Thermodynamic Properties 
Apparatus for determination of vapor-liquid equilibria of 
systems containing coal-derived materials, 9:39359 (RA;US) 
Enthalpy studies. Final report, 9:39255 (R;US) 
Phase equilibrium studies. Final report, 9:39256 (R;US) 
Toxicity 
Heteroatomic polycyclic aromatic compounds in coal 
liquefaction process materials, 9:39285 (R;US) 
Synfuels biostudies, 9:41525 (RA;US) 
Synfuels teratology, 9:41527 (RA;US) 
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Viscosity 
Rheology and stability of SRC residual fuel oils, 9:39238 
(RA;US) 
COAL MINERS 
Medical Surveillance 
Eight coalfield clinics: Their development and responses to the 
cutbacks in the UMWA (United Mineworkers of America) 
Funds Health Program. Executive summary and final report. 
Report for 1 Sep 80-31 Nov 81, 9:39566 (R;US) 
Surveys 
Wyoming coal mining: « wage and employment survey, 1984, 
9:39564 (R;US) 
Training 
Improvement of on-the-job training procedures through 
utilization of modeling, imitative and other learning 
techniques. Open file report 2 Jan 80-30 Jun 83, 9:39438 
(R;US) 
Wages 
Wyoming coal mining: a wage and employment survey, 1984, 
9:39564 (R;US) 
COAL MINES 
Belt Conveyors 
Development of a conveyor belt service machine. Open file 
report 25 Jun 75-31 Dec 83, 9:39441 (R;US) 
Electrical Equipment 
Mine power system analysis-design computer programs. 
Information circular/1984, 9:39443 (R;US) 
Financing 
Falkirk Mining Company: from concept to major lignite 
producer, 9:39417 (RA;US) 
COAL MINING 
Employment 
Wyoming coal mining: a wage and employment survey, 1984, 
9:39564 (R;US) 
Environmental Impacts 
Areawide environmental assessment on the development of a 
NEPA (National Environmental Policy Act) compliance 
strategy for new source coal mining activity in the Western 
Kentucky coal field. Final report, 9:39398 (R;US) 
Areawide environmental assessment on the development of a 
NEPA (National Environmental Policy Act) compliance 
strategy for new source coal mining activity in the Eastern 
Kentucky coal field. Final report, 9:39399 (R;US) 
Impacts of coal surface mining on 25 migratory bird species of 
high Federal interest, 9:41196 (R;US) 
Mine Haulage 
Development of a multiple unit continuous haulage system. 
Open file report 25 Jun 75-17 Oct 83, 9:39444 (R;US) 
Solid Wastes 
Coal waste disposal survey. Coal refuse-an increasingly serious 
problem for Colorado Plateau production. Open file report 
28 Sep 81-30 Sep 82, 9:39392 (R;US) 
COAL PASTES 
Heat Treatments 
Basic studies on direct coal hydroliquefaction - pretreatment 
effects of coal pastes, 9:39107 (RA;US) 
COAL PREPARATION 
Coal cleaning by flotation, 9:39470 (R;AU) 
Ultra-fine coal characterization. 1st quarterly report, March 1, 
1984-May 31, 1984, 9:39371 (R;US) 
Air Pollution Control 
Mining surveillance study of coal preparation and related 
laboratory float-sink operations, 9:39570 (R;US) 
Economics 
Coal beneficiation: the Cinderella technology, 9:39471 
(RA;US) 
Meetings 
Proceedings: 1983 international conference on coal science, 
9:39098 (R;US) 
On-Line Measurement Systems 
Continuous sulphur monitoring (Report on ECSC contract 
7220-EA/803), 9:39478 (R;XE) 
Reagents 
Examination of the properties of various hydrocarbon fractions 
for potential use as collectors in coal beneficiation, 9:39481 


(R;AU) 
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Recommendations 
Coal beneficiation: the Cinderella technology, 9:39471 
(RA;US) 
Research Programs 
Development of innovative coal preparation techniques at the 
Ames Laboratory, 9:39460 (RA;US) 
Reviews 
Coal beneficiation: the Cinderella technology, 9:39471 


(RA;US) 
COAL PREPARATION PLANTS 
Automation 
Coal beneficiation: the Cinderella technology, 9:39471 
(RA;US) 
Technology Assessment 
Homer City multi-stream coal cleaning system - revisited, 
9:39458 (RA;US) 
New developments for beneficiating Western Canadian coals, 
9:39468 (RA;US) 
COAL RESERVES 
Reserves and utilization of Turkish lignites (Turkey), 9:39406 
(RA;US) 
COAL SEAMS 
Calorific Value 
Ultra-fine coal characterization. Ist quarterly report, March 1, 
1984-May 31, 1984, 9:39371 (R;US) 
Chemical Composition 
Ultra-fine coal characterization. Ist quarterly report, March 1, 
1984-May 31, 1984, 9:39371 (R;US) 


Conservation of methane from Colorado’s mined/minable coal 
beds: a feasibility study, 9:39434 (R;US) 

Methane control in an advancing section of an underground 
coal mine. Open file report 25 May 79-28 Feb 83, 9:39442 
(R;US) 

Methane drainage, 9:39432 (R;AU) 

Depth 
Petrography and facies analysis of Santa Rita coal measures, 
Rio Grande do Sul, South Brazil, 9:39404 (RA;US) 
Directional Drilling 
Development of a cornering water jet drill, 9:39286 (R;US) 
Petrography 

Petrography and facies analysis of Santa Rita coal measures, 

Rio Grande do Sul, South Brazil, 9:39404 (RA;US) 
Swelling 
Ultra-fine coal characterization. lst quarterly report, March 1, 
1984-May 31, 1984, 9:39371 (R;US) 
COAL TAR 
Carcinogen Screening 
Health effects of synthetic fuels, 9:41529 (RA;US) 
Chemical Composition 

Cold atmosphere pyrolysis of pulverized coal using 10.64m 

laser heating, 9:39302 (J;US) 
Chemical Reaction Yield 

Global kinetics of primary and secondary reactions in 
hydrocarbon gas evolution from coal pyrolysis, 9:39299 
(;US) 

Cracking 

Secondary reactions of nascent coal pyrolysis tars, 9:39172 

(RA;US) 
Molecular Weight 

Mass transfer effects in vacuum and atmospheric pressure 

pyrolysis of coal, 9:39158 (RA;US) 
Pyrolysis 

Pyrolysis studies of Illinois # 6 and its tar using matrix 

isolation FTIR spectroscopy, 9:39298 (J;US) 
Reaction Kinetics 
Secondary reactions of nascent coal pyrolysis tars, 9:39172 


Secondary reactions of nascent coal pyrolysis tars, 9:39172 
(RA;US) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED GAS TURBINES 
Previous to February 1980 this concept was indexed to GAS 
TURBINES. 
Cooling Systems 
Gas turbine bucket design with water cooling, 9:39988 (J;US) 


COAL-FIRED MHD GENERATORS 


See also MHD GENERATOR CDIF 
MHD GENERATOR CFFF 


Superconducting Magnets 
Design, construction, and performance test of a six-tesla 
superconducting dipole magnet system for 
magnetohydrodynamic energy conversion research, 9:40326 
(R;US) 
COAL-OIL MIXTURES 


See COAL 
FUEL OILS 
FUEL SLURRIES 


COALTEK PROCESS 
See FUEL FEEDING SYSTEMS 
COAST 
See SHORES 
COATED FUEL PARTICLES 
Performance Testing 
Capsule HRB-15A postirradiation examination report, 9:40048 
(R;US) 
Physical Radiation Effects 
Irradiation experiment of the first and the second OGL-1 fuel 
assemblies, 9:40052 (R;JP;In Japanese) 
COATINGS 
See also REFLECTIVE COATINGS 
Thickness Gages 
Non-contacting gauging of coat-thickness of covered wires, 
9:41081 (R;AT;In German) 
COAXIAL CABLES 
Manufacturing 
Microminiature coaxial cable and methods of manufacture, 
9:40937 (P;US) 
Microminiature coaxial cable and methods of manufacture, 
9:40937 (P;US) 
COBALT 
Absorption Spectroscopy 
Analysis, by atomic-absorption spectrophotometry, of activated 
charcoal, 9:40697 (R;ZA) 
Catalytic Effects 
Catalysis of coal liquefaction, 9:39117 (RA;US) 
Catalysis of hydrogen transfer: comparison of tubing bomb and 
batch autoclave experiments, 9:39122 (RA;US) 
Liquid hydrocarbon fuels from syngas. Eleventh quarterly 
report, September-November 1983, 9:39815 (R;US) 
Emission Spectroscopy 
Analysis, by atomic-absorption spectrophotometry, of activated 
charcoal, 9:40697 (R;ZA) 
X-Ray Fluorescence Analysis 
X-ray fluorescence method for determination of nickel and 
cobalt in ferrous laterites, 9:40681 (R;XJ;In Russian) 
COBALT 57 
Biological Accumulation 
Impact of nuclear releases into the aquatic environment. Final 
report for the period 1 July 1980-30 June 1982, 9:41239 
(R;AT) 
COBALT 58 
Biological Accumulation 
Impact of nuclear releases into the aquatic environment. Final 
report for the period 1 July 1980-30 June 1982, 9:41239 
(R;AT) 
Radiation Monitoring 
3. Quarterly progress report 1982, 9:41248 (R;FR;In French) 
COBALT 60 
Biological Accumulation 
Impact of nuclear releases into the aquatic environment. Final 
report for the period 1 July 1980-30 June 1982, 9:41239 
(R;AT) 
Diffusion 
Mechanisms of impurity diffusion in rutile, 9:40597 (R;US) 


Properties of radioactive wastes and waste containers. 
Quarterly progress report, October-December 1980, 9:39725 
(R;US) 

Radiation Monitoring 
3. Quarterly progress report 1982, 9:41248 (R;FR;In French) 





COBALT ALLOYS 
Erosion 


COBALT ALLOYS 
See also KOVAR 
Erosion 

Erosion of multiphase materials (WC-Co; AlzOs-ss composite), 

9:40598 (R;US) 
COBALT COMPLEXES 
Chemical Reaction Kinetics 

Kinetics of the reactions of hydrated electrons with metal 
complexes. Pulse radiolysis experiments and theoretical 
considerations, 9:40715 (R;NL) 

Radiolysis 

Chemical reactions of unstable compounds with metal-carbon 
bonds in aqueous solutions, 9:40757 (RA;IL) 

Free radical route to formation of the metal hydride complex 
hydridoaquobis(2,2'-bipyridine)cobalt(III), 9:40769 (J;US) 

Reaction of CH2C(CHs),OH radicals with cobalt (II) 
tetrasulphopthalocyanine in aqueous solutions. A pulse 
radiolytic study, 9:40756 (RA;IL) 

COBALT COMPOUNDS 
Magnetization 

Quenching of spin fluctuations in the highly enhanced 

paramagnets RCo2 (R = Sc, Y, or Lu), 9:40567 (J;US) 
Specific Heat 

Quenching of spin fluctuations in the highly enhanced 

paramagnets RCoz (R = Sc, Y, or Lu), 9:40567 (J;US) 
COGENERATION 

Prior to November 1980, this concept was indexed to CO- 

GENERATION. 
See COGENERATION 
Econometrics 

Estimating impact of changing energy scenarios on new energy 
systems: a case example of district heating cogeneration 
systems, 9:40276 (R;US) 

Feasibility Studies 

Cogeneration handbook for the petroleum refining industry 
(Glossary included), 9:39594 (R;US) 

Estimating impact of changing energy scenarios on new energy 
systems: a case example of district heating cogeneration 
systems, 9:40276 (R;US) 

Manuals 

Cogeneration handbook for the petroleum refining industry 

(Glossary included), 9:39594 (R;US) 
COHERENT ACCELERATORS 
Comparative Evaluations 

Laser-driven particle accelerators. Final technical report, 

9:40954 (R;US) 
Lasers 

Laser accelerator: another unicorn in the garden, 9:40967 

(R;GB) 
Reviews — 

Laser-driven particle accelerators. Final technical report, 

9:40954 (R;US) 
COHERENT ANTI-STOKES RAMAN SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
COILS (MAGNETIC) 
See MAGNET COILS 
COKE 
Chemical Reaction Kinetics 
Combustion kinetics of flash pyrolysis chars, 9:39512 (RA;US) 
Reactivity of petroleum coke to steam, 9:39152 (RA;US) 
Chemical Reactions 
Reactivity of petroleum coke to steam, 9:39152 (RA;US) 
Mechanical Properties 
Mechanism for improving the quality of coke by adding caking 
additives, 9:39186 (RA;US) 
COKE-OVEN GAS 
See COAL GAS 
COKING 
Additives 

Mechanism for improving the quality of coke by adding caking 

additives, 9:39186 (RA;US) 
COLD PLASMA 
Chemical Reaction Kinetics 

Volume and surface processes in chemical applications of non- 

isothermal plasmas. Simple kinetic models, 9:41736 (RA;AT) 
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COLD STORAGE 
Ice 
COLD BATTERY approach to cool storage utilizing off-peak 
electro-mechanical ice production, 9:40225 (RA;US) 
Ice-building: a sticky problem, 9:40226 (RA;US) 
Research Programs 
New directions in research and development on cool storage 
systems, 9:40231 (RA;US) 
COLLAGEN 
DNA Sequencing 
Procollagen genes: further sequence studies and interspecies 
comparisons, 9:41343 (BA;US) 
Genes 
Procollagen genes: further sequence studies and interspecies 
comparisons, 9:41343 (BA;US) 
COLLECTIVE ACCELERATORS 
See also ELECTRON-RING ACCELERATORS 
Multicharged Ions 
Distribution functions for multicharged ions in electron beams, 
9:40988 (R;XJ;In Russian) 
COLLECTIVE MODEL 
Density Matrix 
Generalized density matrix in Lipkin model, 9:42157 (R;SU;In 
Russian) 
COLLEGES 
See EDUCATIONAL FACILITIES 
COLLIERIES 
See COAL MINES 
COLLISION MATRIX 
See S MATRIX 
COLLISIONAL PLASMA 
Plasma Drift 
Equations of plasma transport in a curvilinear magnetic field, 
9:42372 (R;SU;In Russian) 
COLLISIONLESS PLASMA 
Boundary Layers 
Double layer dynamics in a collisionless magnetoplasma, 
9:42400 (R;DK) 
Plasma Instability 
Double layer dynamics in a collisionless magnetoplasma, 
9:42400 (R;DK) 
Shock Waves 
Review of simulation of quasiparallel collisionless shocks, 
9:41601 (R;US) 
COLLOID COAGULATION 
See FLOCCULATION 
COLOGNE SPIRITS 
See ETHANOL 
COLORADO 
Energy Emergency Preparedness Program. Final report, June 
20, 1979-September 30, 1980, 9:40241 (R;US) 
Coal Deposits 
Conservation of methane from Colorado’s mined/minable coal 
beds: a feasibility study, 9:39434 (R;US) 
Coal Mines 
Map, directory, and statistics of permitted Colorado coal 
mines, 1983, 9:39435 (R;US) 
Natural Gas Deposits 
Determination of hydraulic fracture azimuth by geophysical, 
geological, and oriented core methods at the Multi-Well 
Experiment site, Rifle, Colorado, 9:39632 (R;US) 
Sandstones 
Determination of hydraulic fracture azimuth by geophysical, 
geological, and oriented core methods at the Multi-Well 
Experiment site, Rifle, Colorado, 9:39632 (R;US) 
Wind 
Summary of wind data for northeastern Colorado, 9:39923 


Dose-Response Relationships 
Dosimetry for electron beam application, 9:41084 (R;DK) 
COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIUM 
See NIOBIUM 
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COLUMNS (EXTRACTION) 
See EXTRACTION COLUMNS 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBINED-CYCLE POWER PLANTS 
Prior to March, 1976, the descriptors COMBINED CYCLES and 
FOSSIL-FUEL POWER PLANTS or THERMAL POWER 
PLANTS were used for indexing this concept. 
Design 
Overview of PFB developments (Slides; no text), 9:39539 
(RA;US) 
Pressurized Fluidized Coal Combustion Program at New York 
University (Slides; no text), 9:39540 (RA;US) 
Efficiency 
Overview of PFB developments (Slides; no text), 9:39539 
(RA;US) 
Fuel Systems 
Thermodynamic analysis of the gas turbine/steam turbine 
combined cycle with coal-water slurry as fuel, 9:39935 
(RA;US) 
Gas Turbines 
Cost analysis of the application of coal-water mixtures (CWM) 
to gas-turbine firing, 9:39535 (RA;US) 
Development of the transpiration air-cooled turbine for high 
temperature dirty gas streams, 9:39987 (J;US) 
Thermodynamics 
Thermodynamic analysis of the gas turbine/steam turbine 
combined cycle with coal-water slurry as fuel, 9:39935 
(RA;US) 
COMBUSTION 


See also FLUIDIZED-BED COMBUSTION 
SPONTANEOUS COMBUSTION 


Additives 

CCAWG meeting at Combustion Engineering (CE), Windsor, 
Connecticut, June 23, 1982, 9:39533 (RA;US) 

Combustion of COM with alkaline acetate additives, 9:39519 
(RA;US) 

High fouling western coals: unit evaluation and role of 
additives, 9:39549 (RA;US) 

Preliminary study of the sintering characteristics of coal ash as 
related to utility boiler ash deposition (MS Thesis), 9:39553 
(RA;US) 

Simultaneous SO/sub x//NO/sub x/ control for low-rank 
coals, 9:39994 (R;US) 

Use of dry sorbents to reduce sulfur oxide emissions from 
pulverized-coal flames under low NO/sub x/ conditions, 
9:39995 (RA;US) 

Efficiency 

Combustion of anthracites and low grade bituminous coals, 

9:39509 (RA;US) 
Information 

Neat coal, slurry coal, coal liquid, and coal syngas combustion 

data bank, 9:39517 (RA;US) 
Meetings 

Proceedings: 1983 international conference on coal science, 

9:39098 (R;US) 
Pressure Effects 

Response to ambient pressure of fuel drop combustion with 

surface equilibrium, 9:40798 (J;GB) 
Research Programs 

CCAWG meeting at Combustion Engineering (CE), Windsor, 
Connecticut, June 23, 1982, 9:39533 (RA;US) 

Coal combustion at Battelle, 9:39536 (RA;US) 

Neat coal, slurry coal, coal liquid, and coal syngas combustion 
data bank, 9:39517 (RA;US) 

Test Facilities 

Coal combustion at Battelle, 9:39536 (RA;US) 

Combustion of lignite-oil mixtures using a novel sonic burner 
system, 9:39550 (RA;US) 

Neat coal, slurry coal, coal liquid, and coal syngas combustion 
data bank, 9:39517 (RA;US) 

COMBUSTION ENGINEERING STANDARD REACTOR 
See CE STANDARD REACTOR 


COMBUSTION KINETICS 
Laser Spectroscopy 
Laser spectroscopy of combustion intermediates, 9:40794 
(R;US) 
Radicals 
Laser spectroscopy of combustion intermediates, 9:40794 
(R;US) 
Research 
Reaction mechanisms in combustion: formation of soot and 
polycyclic aromatic hydrocarbons. Final technical report, 1 
April 1980-31 March 1984, 9:40795 (R;US) 
COMBUSTION PRODUCTS 
Chemical Analysis 
Fourier transform infrared (FT-IR) spectroscopic 
measurements of in-situ coal combustion, 9:39520 (RA;US) 
Performance characterization of an atmospheric pressure 
combustor for ultra-clean coal water mixtures, 9:39551 
(R;US) 
Residential Wood Combustion Study. Task 1. Ambient air 
quality impact analysis. Final report, 9:41155 (R;US) 
Environmental Impacts 
Clean use of coal in Sweden, 9:39394 (RA;US) 
Health Hazards 
Residential wood and coal combustion. Task 3. Health effects 
literature search. Final report, 9:41524 (R;US) 
Infrared Spectra 
Fourier transform infrared (FT-IR) spectroscopic 
measurements of in-situ coal combustion, 9:39520 (RA;US) 
Nucleation 
Condensation processes in coal combustion products. Final 
report, July 1, 1979-June 30, 1984, 9:39526 (R;US) 
Sampling 
SO/sub x/ and solids burden sampling probes, 9:39493 
(RA;US) 
COMBUSTION PROPERTIES 
Forecasting 
Neat coal, slurry coal, coal liquid, and coal syngas combustion 
data bank, 9:39517 (RA;US) 
Test Facilities 
Pilot scale characterization of South Australian high sodium 
brown coal, 9:39548 (RA;US) 
COMBUSTORS 
See also FLUIDIZED-BED COMBUSTORS 


TRW’s entrained slagging coal combustor, 9:39544 (RA;US) 
Fuel Substitution 
Performance characterizations of an atmospheric pressure 
combustor for ultra-clean coal water mixtures, 9:39505 
(RA;US) 
COMMERCIAL BUILDINGS 
Energy Conservation 
Hot water thermal storage shifts demand off-peak year round 
with energy-integrated systems design, 9:40213 (RA;US) 
Energy Consumption 
Documentation of the Pacific Northwest Nonresidential 
Buildings Feasibility Survey. Volume I. General building 
and thermal shell characteristics, 9:40279 (R;US) 
Equipment 
Documentation of the Pacific Northwest Nonresidential 
Buildings Feasibility Survey. Volume I. General building 
and thermal shell characteristics, 9:40279 (R;US) 


Performance contracting for energy efficiency: an introduction 
with case studies. Final report, 9:40364 (R;US) 
Passive Solar Heating Systems 
Conservation/passive solar retrofit. Final report, 9:40358 
(R;US) 
Monitored passive solar heating performance of DOE-NSDN 
buildings in severe U.S. climatic zones, 9:39902 (BA;CA) 
Retrofitting 
Moisture control in retrofit commercial roof insulations, 
9:40404 (J;US) 
Thermal Insulation 
Conservation/ passive solar retrofit. Final report, 9:40358 
(R;US) 





COMMERCIAL BUILDINGS 
Thermal Insulation 


Moisture control in retrofit commercial roof insulations, 
9:40404 (J;US) 
COMMERCIAL SECTOR 
Energy Consumption 
Forecasting commercial electricity consumption at the Energy 
Information Administration, 9:40300 (R;US) 
Implementation of a national model of commercial energy use 
on a microcomputer, 9:40286 (R;US) 
co 
See also PLANNED COMMUNITIES 
Energy Efficiency 
Planning for energy efficiency: a primer for Utah’s growing 
communities, 9:40442 (R;US) 
Planning 
Planning for energy efficiency: a primer for Utah’s growing 
communities, 9:40442 (R;US) 
COMPACT TORUS 
Prior to October 1982, this concept was indexed to 
THERMONUCLEAR DEVICES or to a particular 
experiment if known, e.g., REVERSE-FIELD PINCH. 
Plasma Diagnostics 
Study of plasma convection and wall interactions in magnetic 
confinement systems. Progress report, October 1, 1982- 
November 30, 1984, 9:42344 (R;US) 
COMPOSITE MATERIALS 
See also CERMETS 
Ceramics 
Molten salt phase change thermal storage using composite 
media, 9:40221 (RA;US) 
Chemical Composition 
Use of low energy photons in nondestructive testing. Analysis 
of components of a resin-silica composite and determination 
of internal density of light materials, 9:40907 (R;FR;In 
French) 
Crack Propagation 
Continuous damage mechanics model of fracture in laminated 
composites, 9:40612 (RA;US) 
Influence of damage on mechanical properties of woven 
composites at low temperatures, 9:40613 (RA;US) 
Erosion 
Erosion of multiphase materials (WC-Co; AlzO3-ss composite), 
9:40598 (R;US) 
Fabrication 
Nonmetallic material standardization: materials and test 
methods, 9:40550 (RA;US) 
Fractures 
Continuous damage mechanics model of fracture in laminated 
composites, 9:40612 (RA;US) 
Interfaces 
Metallography of Kovar/glass/thermite interfaces (Electrical 
feedthroughs), 9:41132 (R;US) 
Molten Salts 
Molten salt phase change thermal storage using composite 
media, 9:40221 (RA;US) 
Nondestructive Testing 
Use of low energy photons in nondestructive testing. Analysis 
of components of a resin-silica composite and determination 
of internal density of light materials, 9:40907 (R;FR;In 
French) 
Physical Radiation Effects 
Connection of radiation stability of plastic composites with 
specific dissociation energy of their monomer components 
(Electron irradiation), 9:40611 (RA;UA;In Russian) 
Radiation Absorption Analysis 
Use of low energy photons in nondestructive testing. Analysis 
of components of a resin-silica composite and determination 


of internal density of light materials, 9:40907 (R;FR;In 
French) 


Reliability 
Early characterization of graphite composites by fiber testing, 
9:40561 (RA;US) 
Standards 
Nonmetallic material standardization: materials and test 
methods, 9:40550 (RA;US) 
Thermal Stresses 
Influence of damage on mechanical properties of woven 
composites at low temperatures, 9:40613 (RA;US) 
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COMPOSTING 
Health Hazards 
Rate of biodegradiation of toxic organic compounds while in 
contact with organics which are actively composting. Final 
report, 9:41202 (R;US) 
COMPOUND-NUCLEUS REACTIONS 
Intermediate Resonance 
Resonance reactions with light particles in exactly solved 
model of binary reactions, 9:42156 (R;SU;In Russian) 
Statistical Models 
Resonance reactions with light particles in exactly solved 
model of binary reactions, 9:42156 (R;SU;In Russian) 
COMPOUNDS (INORGANIC) 
See INORGANIC COMPOUNDS 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE 
Economics 
Dynamic and other secondary benefits of compressed air 
energy storage, 9:40203 (R;US) 
Environmental Impacts 
Dynamic and other secondary benefits of compressed air 
energy storage, 9:40203 (R;US) 
COMPRESSED AIR ENERGY STORAGE EQUIPMENT 
Thermal Analysis 
Analytical study of the thermal and fluid mechanical aspects of 
compressed air energy storage systems. Final report, 9:40202 
(R;US) 
COMPRESSIBLE FLOW 
Jets 


Exact partial solution to the compressible flow problems of jet 
formation and penetration in plane, steady flow, 9:41751 
(J;US) 

COMPRESSION 
Plasma Simulation 
Multi-shock compression of solid targets using tailored laser 
pulses, 9:42444 (RA;IL) 
COMPRESSORS 
Aerodynamics 
Compressor rotor aerodynamics, 9:40898 (RA;FR) 
Boundary Layers 

Annulus wall boundary layer development in a compressor 
stage, including the effects of tip clearance, 9:40895 (RA;FR) 

Compressor and turbine blade boundary layer separation, 
9:40885 (RA;FR) 

Data Analysis 

Analysis and identification of subsynchronous vibration for a 
high pressure parallel flow centrifugal compressor, 9:40805 
(RA;US) 

Design 

Design of transonic compressor cascades for minimal shock 

losses and comparison with test results, 9:40832 (RA;FR) 
Field Tests 

Field verification of lateral-torsional coupling effects on rotor 
instabilities in centrifugal compressors, 9:40803 (RA;US) 

Practical experience with unstable compressors, 9:40804 
(RA;US) 

Subsynchronous instability of a geared centrifugal compressor 
of overhung design, 9:40806 (RA;US) 

Fluid Flow 

Annulus wall boundary layer development in a compressor 

stage, including the effects of tip clearance, 9:40895 (RA;FR) 
Instability 

Aero-induced vibrations in centrifugal compressors, 9:40807 
(RA;US) 

Analysis and identification of subsynchronous vibration for a 
high pressure parallel flow centrifugal compressor, 9:40805 
(RA;US) 

Asynchronous vibration problem of centrifugal compressor, 
9:40809 (RA;US) 

Field verification of lateral-torsional coupling effects on rotor 
instabilities in centrifugal compressors, 9:40803 (RA;US) 

Practical experience with unstable compressors, 9:40804 
(RA;US) 

Subsynchronous instability of a geared centrifugal compressor 
of overhung design, 9:40806 (RA;US) 
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Mechanical Vibrations 

Aero-induced vibrations in centrifugal compressors, 9:40807 
(RA;US) 

Analysis and identification of subsynchronous vibration for a 
high pressure parallel flow centrifugal compressor, 9:40805 
(RA;US) 

Asynchronous vibration problem of centrifugal compressor, 
9:40809 (RA;US) 

Reactor Simulators 
Compressor model for HTGR simulation, 9:40051 (RA;IL) 
Rotors 

Effect of fluid forces on rotor stability of centrifugal 

compressors and pumps, 9:40817 (RA;US) 
Stability 

Effect of fluid forces on rotor stability of centrifugal 

compressors and pumps, 9:40817 (RA;US) 
Viscous Flow 

Flow measurements in the stator row of a single-stage 
transonic axial-flow compressor with controlled diffusion 
stator blades, 9:40897 (RA;FR) 

COMPUTER CALCULATIONS 

Methods, not results. 

Mesh Generation 

Optimized grid for problems with a one-dimensional 

cylindrical geometry, 9:42213 (R;SU;In Russian) 
COMPUTER CODES 

Computer codes are indexed by their initial letter and CODES, 
e.g., A CODES. If the code name begins with a number the 
code is indexed to NUMBER CODES. 

See also TRANSLATORS 
A Codes 

Outline of a new emissions model for military and civilian 

aircraft facilities, 9:41144 (R;US) 
B Codes 

BLISS: a computer program for the protection of blood 
donors. Technical report, 9:41413 (R;US) 

Development of a basic statistical weather model valid in 
Europe for design and energy calculations, 9:41139 (R;LU) 

C Codes 

CASPAR computer code for Monte Carlo calculations of 
neutron fields in hexahedron fuel assemblies, 9:40123 
(R;SU;In Russian) 

Description of the TREBIL, CRESSEX and STREUSL 
computer programs, that belongs to RALLY computer code 
pack for the analysis of reliability systems, 9:42515 (R;BR;In 
Portuguese) 

Elaboration of a simplified method for LMFBR neutron 
calculations. Application to some problems related to 
research programs, 9:40082 (R;FR;In French) 

D Codes 

Diffusion transport model of DELFIC, 9:41211 (RA;IL) 

Fractionation and the particle activity model of DELFIC, 
9:41210 (RA;IL) 

New revision of the DSNP simulation language, 9:40036 
(RA;IL) 

SIMFIC. A fallout prediction computer program, 9:41209 
(RA;IL) 

User's manual for the Drilling Decision Tree System (DDTS), 
9:39630 (R;US) 

G Codes 

Calculation method for gas release from uranium dioxide 
compacts (GRETA code), 9:39686 (R;SU;In Russian) 

Computer implementation of a globally averaged model of the 
world carbon cycle, 9:41147 (R;US) 

1 Codes 

ICARUS: a general one-dimensional heat conduction code, 
9:42300 (R;US) 

ICES system, 9:42523 (R;XE) 

N Codes 

NSPEC - A neutron spectrum code for beam-heated fusion 
plasmas, 9:42401 (R;SE) 

Solving chemical equilibrium problems using nonlinear 
optimization (NEWT), 9:40720 (R;US) 

O Codes 

OPEM3-program to calculate differential spectra of pions in 
the pp—-np7* reaction at energies up to 1 GeV. Description 
of the program, 9:41775 (R;XJ;In Russian) 


P Codes 

Alabama Tin Belt: metallogenesis and mineral resource 
evaluation. Year-end progress report, 9:41578 (R;US) 

PLUTON: a program package for measuring installation of 8- 
channel alpha-spectrometer, 9:41069 (R;XJ;In Russian) 

Q Codes 
QWATA documentation. Revision 1, 9:41484 (R;US) 
R Codes 

Implementation of the US EPA (United States Environmental 
Protection Agency) Regional Oxidant Modeling System, 
9:41173 (R;US) 

Investigation of parameters of the Withdrawal + P,, 
approximated model in problems of the neutron transport in 
water (REMPI code), 9:42211 (R;SU;In Russian) 

RAC: computer system for radiation accident dose assessment, 
9:41191 (R;US) 

S Codes 

Comparison between the NATO and SIMFIC fallout 
prediction methods, 9:41186 (RA;IL) 

Description of the TREBIL, CRESSEX and STREUSL 
computer programs, that belongs to RALLY computer code 
pack for the analysis of reliability systems, 9:42515 (R;BR;In 
Portuguese) 

SCALE-O0 computer program for criticality analyses, 9:42537 
(R;SE;In Swedish) 

SMILE user's guide: a macro preprocessor for extending 
FORTRAN, 9:42530 (R;US) 

STOPOW/282 program for calculations of stopping powers and 
ranges for heavy ions in the energy range from 1 keV to 10 
GeV/a.m.u., 9:42223 (R;XJ;In Russian) 

T Codes 

Description of the TREBIL, CRESSEX and STREUSL 
computer programs, that belongs to RALLY computer code 
pack for the analysis of reliability systems, 9:42515 (R;BR;In 
Portuguese) 

COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS 
Manuals 

Friendly Neighborhood Computer Project. Extension of the 
IBM NJE network to DEC VAX computers, 9:42514 
(R;US) 

COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTER-AIDED DESIGN 
Research Programs 
Multivariable systems analysis and design, 9:40859 (RA;US) 
Solid geometric modeling, 9:40858 (RA;US) 
COMPUTERIZED CONTROL SYSTEMS 
Computer Networks 
Principles of the operating system for the SPS real-time 
control network, 9:41002 (R;CH) 
COMPUTERS 
See also CDC COMPUTERS 
CRAY COMPUTERS 
DEC COMPUTERS 


ES COMPUTERS 
MICROPROCESSORS 


Piecewise Data Flow architecture: architectural concepts, 
9:42546 (J;US) 
Equipment Interfaces 
Electronics Engineering Department. EE technical review, 
9:40934 (R;US) 
Performance 
Piecewise Data Flow architecture: architectural concepts, 
9:42546 (J;US) 


Languages 
Retire fortran? A debate, 9:42542 (J;US) 
Retire fortran? A debate, 9:42543 (J;US) 
CONCENTRATOR SOLAR CELLS 
Prior to July, 1979 SOLAR CELLS or specific solar cells 


descriptors and SOLAR CONCENTRATORS were used to 
index this concept. 





Evaluation of some photovoltaic concentrator solar cell-heat 
sink coupling materials, 9:39867 (R;US) 
Heat Sinks 
Evaluation of some photovoltaic concentrator solar cell-heat 
sink coupling materials, 9:39867 (R;US) 
CONCRETES 
See also REINFORCED CONCRETE 
Chemical Reactions 
French position paper on sodium fires, design and testing, 
9:40167 (RA;AT) 
Mechanical Properties 
Mechanical properties of concrete mortar at low temperatures, 
9:40647 (RA;US) 
Moisture 
Transient moisture migration and phase change front 
propagation in porous media, 9:40112 (R;US) 
Photon Transport 
Broad-beam attenuation in baryt concrete and in ordinary plate 
glass for x-rays from 50 to 300 kVp, 9:42218 (RA;AT) 
Physical Properties 
Erosion/wear monitor development, 9:39200 (R;US) 
Physical Radiation Effects 
Effect of y-ray irradiation on the properties of concrete, 
9:40643 (R;JP;In Japanese) 
CONDENSED AROMATICS 


See also ANTHRACENE 
BENZOPYRENE 
CHRYSENE 
FLUORENE 
INDENE 


Labelling 
Attempts to tritiate etoposide, 9:40776 (RA;IL) 
Molecular Models 
Determining the effect of crystal packing forces on molecular 
geometry: setting up segmented or flexible models of 
molecules and choosing appropriate potentials 
(Phenylnaphthalenes; 1,4,5,8-tetraphenylnaphthalene), 
9:40735 (R;US) 
CONDENSER COOLING SYSTEMS 
Biological Fouling 
Use of thermal backwash to control marine biofouling at San 
Onofre Nuclear Generating Station, 9:39955 (RA;US) 
CONDENSERS 
Fouling 
Condenser macrofouling control technologies, 9:40845 (R;US) 
Intake Structures 
Condenser macrofouling control technologies, 9:40845 (R;US) 
CONDENSERS (STEAM) 
See STEAM CONDENSERS 
CONDUCTIVITY (THERMAL) 
See THERMAL CONDUCTIVITY 
CONNECTORS 
Fabrication 
Vapor deposition of stabilized zirconium oxide electrolyte and 
lanthanum chromite interconnection for multiple cell 
fabrication, 9:40333 (RA;US) 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONSTRUCTION INDUSTRY 
Cost Estimation 
Parametric cost estimation in construction, 9:40801 (R;US) 
Energy Consumption 
Total energy costs of building construction and operation, 
9:40376 (J;US) 
CONSTRUCTIVE FIELD THEORY 
Euclidean Space 
Stabilizing bottomless action theories, 9:41983 (R;DK) 
Gauge Invariance 
Gauge invariant description of massive high spin particles, 
9:41944 (R;SU) 
CONSUMER PRODUCTS 
Articles of commerce available to the general public. When 
possible, use descriptors for the specific products. 
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Radioactivity 
Criteria of acceptability relating to the approval of consumer 
goods containing radioactive substances, 9:41553 (R;GB) 

CONSUMERS MICHIGAN PALISADES REACTOR 

See PALISADES-1 REACTOR 
CONTACT RADIOTHERAPY 

See RADIOTHERAPY 
CONTACTORS 

See SWITCHES 
CONTACTS (ELECTRIC) 

See ELECTRIC CONTACTS 
CONTAINERS 

See also HOPPERS 


PRESSURE VESSELS 
TANKS 


Emplacement 
Repository drilled hole methods study. Final report (Vertical 
or horizontal), 9:39733 (R;US) 
Test Facilities 
Directory of transport packaging test facilities, 9:40847 (R;XA) 
Testing 
Directory of transport packaging test facilities, 9:40847 (R;XA) 
Properties of radioactive wastes and waste containers. 
Quarterly progress report, October-December 1980, 9:39725 
(R;US) 
Welded Joints 
Grain boundary cavitation and weld underbead cracking in 
DOP-26 iridium alloy, 9:39790 (J;US) 
CONTAINMENT 
See also CONTAINMENT BUILDINGS 


CONTAINMENT SHELLS 
CONTAINMENT SYSTEMS 


Research Programs 
Containment Integrity Research Program, 9:40189 (R;US) 
CONTAINMENT BUILDINGS 


Preliminary analysis of large penetration enclosures for 
containment vessels subject to beyond design basis loadings, 
9:40154 (R;US) 

Stress Analysis 

Containment integrity of SEP plants under combined loads 

(PWR; BWR), 9:40198 (R;US) 
CONTAINMENT SHELLS 
Deformation 

Buckling of steel containment shells under time-dependent 

loading (PWR; BWR), 9:40184 (R;US) 
Stress Analysis 

Buckling of steel containment shells under time-dependent 

loading (PWR; BWR), 9:40184 (R;US) 
CONTAINMENT SPRAY SYSTEMS 
Performance 
Spray removal of fission products in PWR containments, 
9:40193 (R;GB) 
CONTAINMENT SYSTEMS 
See also CONTAINMENT SPRAY SYSTEMS 
Activity Levels 
Iodine volatility (PWR; BWR), 9:40152 (R;US) 
Reliability 
Reliability analysis of containment isolation systems (PWR; 
BWR), 9:40188 (R;US) 
CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 
CONTENT ANALYSIS 
See CHEMICAL ANALYSIS 
CONTINUOUS MINERS 
Operetien 

Productivity improvement of underground roadway 

development, 9:39433 (R;AU) 
Optimization 

Productivity improvement of underground roadway 

development, 9:39433 (R;AU) 
CONTROL ELEMENTS 
Mechanical Vibrations 

Calculation of control rod oscillations in a hexagonal flow 
channel by means of the non-stationary pressure distribution 
around the rods, 9:40129 (R;DT¥In German) 
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CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL ROOMS 
Computer Graphics 
Process monitoring and simulation code verification using 
interactive computer animation, 9:40127 (R;US) 
Reactor Operators 
Human factors in reactor facility design, 9:40197 (RA;US) 
CONTROL SYSTEMS 
For automated processes including feedback. 


See also COMPUTERIZED CONTROL SYSTEMS 
ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 


Design 
Development and testing of the on-board type air-fuel ratio 
analysis system, 9:40481 (RA;DE) 
High performance digital interface for powertrain control 
computers, 9:40470 (RA;DE) 
Environmental Impacts 
Electronic engine control development at Chrysler, 9:40466 
(RA;DE) 
Feedback 
Multirate and composite control of two-time-scale discrete 
time systems, 9:39949 (RA;US) 
Fuel-Air Ratio 
Development and testing of the on-board type air-fuel ratio 
analysis system, 9:40481 (RA;DE) 
Microprocessors 
Developing electronic engine control software products at 
Ford, 9:40467 (RA;DE) 
Electronic engine control development at Chrysler, 9:40466 
(RA;DE) 
Optical Fibers 
Optical-fibre communication line in the control system of the I- 
100 linac ion source, 9:41008 (R;SU;In Russian) 
Perturbation Theory 
Stabilization and regulation of nonlinear singularly perturbed 
systems - composite control, 9:39947 (RA;US) 
Real Time Systems 
Infinite-time regulators, 9:39950 (RA;US) 
Reliability 
Results of a fleet test of microprocessor controlled ‘modular’ 
engined cars, 9:40415 (RA;DE) 
Speed Regulators 
Digital synchronous control system, 9:40927 (R;SU;In Russian) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVERTERS (DIGITAL-ANALOG) 
See DIGITAL-TO-ANALOG CONVERTERS 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also CONDENSER COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
Chlorination 
Analysis of sediment and suspended matter for halogenated 
products from chlorination of power plant cooling water, 
9:40001 (R;US) 
Design 
Gas turbine bucket design with water cooling, 9:39988 (J;US) 
Two-Phase Flow 
Gas turbine bucket design with water cooling, 9:39988 (J;US) 
COOLING TOWERS 
Intake Structures 
Report on preliminary studies using the wedge wire screen 
model intake facility. Final report, 9:40000 (R;US) 
COPPER 
Absorption Spectroscopy 
Analysis, by atomic-absorption spectrophotometry, of activated 
charcoal, 9:40697 (R;ZA) 
Activation Analysis 
WHO/IAEA joint research programme on trace elements in 
cardiovascular diseases. Report of a consultants’ meeting, 
Vienna, Austria, 18-19 December 1979, 9:41513 (R;XA) 


CORROSION PRODUCTS 


Carbon 12 Reactions 
Study of A-production in central nucleus-nucleus interactions 
at the momentum of 4.6 GeV/c per incident nucleon, 
9:41769 (R;SU) 
Correlations 
WHO/IAEA joint research programme on trace elements in 
cardiovascular diseases. Report of a consultants’ meeting, 
Vienna, Austria, 18-19 December 1979, 9:41513 (R;XA) 
Emission Spectroscopy 
Analysis, by atomic-absorption spectrophotometry, of activated 
charcoal, 9:40697 (R;ZA) 
Ion Implantation 
Ion implantation in metals, 9:40514 (RA;IL) 
Laser Spectroscopy 
Laser-induced breakdown spectroscopy for elemental analysis, 
9:39375 (R;US) 
Pion Minus Reactions 
Measurement of polarization of curulative protons emitted at 
angles of 110 deg and 135 deg in laboratory system in the 
a” A — pX reaction at pion momentum of 1.5 GeV/c, 
9:41765 (R;SU;In Russian) 
Pion Plus Reactions 
Elastic * Compton scattering, 9:41894 (J;US) 
Texture 
Texture of materials using neutron diffraction: Lattice 
dynamics of superconducting alloys. Part of a coordinated 
programme on neutron scattering techniques in applied 
research. Final report for the period 1 October 1979 - 14 
February 1983, 9:40518 (R;XA) 
COPPER 63 TARGET 
Neutron Reactions 
Investigation of copper nuclei. Neutron capture and 
microscopic calculations, 9:42079 (R;NL) 
COPPER 64 
Energy Levels 
Investigation of copper nuclei. Neutron capture and 
microscopic calculations, 9:42079 (R;NL) 
COPPER 64 TARGET 
Photonuclear Reactions 
Measurement of total hadronic photoproduction cross section 
in °Be, *C, '*O, “Cu nuclei in the photon energy range 
E=(0.25-2.7) GeV, 9:41756 (R;SU) 
COPPER 65 TARGET 
Neutron Reactions 
Investigation of copper nuclei. Neutron capture and 
microscopic calculations, 9:42079 (R;NL) 
COPPER 66 
Energy Levels 
Investigation of copper nuclei. Neutron capture and 
microscopic calculations, 9:42079 (R;NL) 
COPPER BASE ALLOYS 
Physical Radiation Effects 
Parameter of preference in metal void swelling theory, 9:40520 
(RA;UA;In Russian) 
COPPER COMPLEXES 
Chemical Reaction Kinetics 
Kinetics of the reactions of hydrated electrons with metal 
complexes. Pulse radiolysis experiments and theoretical 
considerations, 9:40715 (R;NL) 
Radiolysis 
Chemical reactions of unstable compounds with metal-carbon 
bonds in aqueous solutions, 9:40757 (RA;IL) 
COPPER VAPOR LASERS 
See GAS LASERS 
CORES (DRILL) 
See DRILL CORES 
CORES (REACTOR) 
See REACTOR CORES 
CORN STOVER 
See AGRICULTURAL WASTES 
CORROSION INHIBITION 
See CORROSION PROTECTION 
CORROSION PRODUCTS 
Activity Levels 
Factors relevant to control of out-of-core radiation fields in 
BWRs, 9:40010 (R;GB) 





CORROSION PROTECTION 
Protective Coatings 
Coating systems for protecting condenser components exposed 
to cooling water, 9:39977 (RA;US) 
COSMETICS 
See CONSUMER PRODUCTS 
COSMIC GAMMA SOURCES 
Gamma Spectroscopy 
Ge(Li) semiconductor -spectroscopy for space investigations, 
9:41065 (R;SU;In Russian) 
COSMIC GASES 
Gas Flow 
Gas dynamics in barred spirals, II: NGC 7496 and 289, 9:41585 
(R;AU) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
From sources other than the sun; not for SOLAR RADIATION. 
Energy Spectra 
Topical problems of the physics of energetic cosmic particles, 
9:41594 (RA;CS;In Slovak) 
COSMIC RAY DETECTION 
Topical problems of the physics of energetic cosmic particles, 
9:41594 (RA;CS;In Slovak) 
COSMOGONY 
See COSMOLOGY 
COSMOLOGICAL CONSTANT 
Extra space-time dimensions: Towards a solution to the 
cosmological constant problem, 9:41588 (R;XA) 
COSMOLOGICAL MODELS 
Particle Properties 
Physics of the early universe. Applications of theories of 
elementary particles to cosmology at very high 
temperatures, 9:41592 (R;NL) 
Plasma 
Space research and cosmic plasma physics, 9:41621 (R;SE) 
Unified-Field Theories 
Physics of the early universe. Applications of theories of 
elementary particles to cosmology at very high 
temperatures, 9:41592 (R;NL) 
COSMOLOGY 
Einstein-Schroedinger Theory 
Toward unification of elementary particle physics and 
cosmology in 10-dimensions, 9:41622 (R;US) 
COSMOS 
See UNIVERSE 
COTTON PLANTS 
Marketing 
World cotton situation, March 1984. Foreign agriculture 
circular, 9:40268 (R;US) 
COTTONWOODS 
Harvesting 
Biomass and nutrient accumulation in a cottonwood plantation 
- the first four years. Forest Service research note, 9:39865 
(R;US) 
Production 
Biomass and nutrient accumulation in a cottonwood plantation 
- the first four years. Forest Service research note, 9:39865 
(R;US) 
COUMARIN 
Biological Effects 
Biological role of photo-induced crosslinks and monoadducts 
in yeast DNA: genetic control and steps involved in their 
repair, 9:41266 (BA;US) 
DNA Adducts 
Biological role of photo-induced crosslinks and monoadducts 
in yeast DNA: genetic control and steps involved in their 
repair, 9:41266 (BA;US) 
COUNTERFLOW COOLING TOWERS 
See COOLING TOWERS 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTING CIRCUITS 
Performance 
Integrated counting system: user guide, 9:41032 (R;GB) 
COW-MILKERS 
See RADIOISOTOPE GENERATORS 
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COWS 
Blood Platelets 

Effect of an electrical left ventricular assist device on red 
blood cell and platelet survival in the cow. Technical report, 
9:41396 (R;US) 

Cardiac Pacemakers 

Effect of an electrical left ventricular assist device on red 
blood cell and platelet survival in the cow. Technical report, 
9:41396 (R;US) 

CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 
Acoustic Monitoring 
Acoustic emission linear pulse holography, 9:41129 (P;US) 
Test Facilities 

Automated fatigue crack growth rate test system, 9:40542 

(RA;US) 
CRACKS 
Ultrasonic Testing 

90 deg-longitudinal wave probe for the detection of near- 
surface cracks, 9:40920 (TG;FR;In French) 

Ultrasound-indications of crack edges, 9:40919 (TG;FR;In 
French) 

CRAY COMPUTERS 
Performance Testing 
Los Alamos National Laboratory computer benchmarking, 
1983, 9:42531 (R;US) 
C-REACTIVE PROTEIN 
See GLOBULINS 
CREEP 
Stress Analysis 

The universal nature of the third power stress dependence for 

steady-state creep, 9:40578 (J;US) 
CREOSOTE 
Chemical Composition 

Hydrogenation of solvent-refined coal over Ni-Mo/A1l:Os, 

9:39194 (RA;US) 
Hydrogenation 

Hydrogenation of solvent-refined coal over Ni-Mo/Al2Os, 

9:39194 (RA;US) 
CRESOLS 
Chemical Reactions 
Effect of cresol as a co-solvent in coal liquefaction and product 
analysis, 9:39291 (J;GB) 
CRESYLIC ACID 
See CRESOLS 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICALITY 
Benchmarks 

Swedish analyses of NEA/CSNI benchmark problems for 
criticality codes. Part 1. PWR fuel assemblies, transport and 
storage, 9:40192 (R;SE) 

Computer Calculations 

SCALE-0 computer program for criticality analyses, 9:42537 
(R;SE;In Swedish) 

Swedish analyses of NEA/CSNI benchmark problems for 
criticality codes. Part 1. PWR fuel assemblies, transport and 
storage, 9:40192 (R;SE) 

Computer Codes 

SCALE-0 computer program for criticality analyses, 9:42537 

(R;SE;In Swedish) 
Monte Carlo Method 

MULTI-KENO: a Monte Carlo code for criticality safety 

analysis, 9:40172 (R;JP) 
Radiation Accidents 
MULTI-KENO: a Monte Carlo code for criticality safety 
analysis, 9:40172 (R;JP) 
CRITICALITY ACCIDENTS 
See CRITICALITY 
RADIATION ACCIDENTS 
CROPS 
Productivity 

Rising atmospheric CO: and crop productivity, 9:41509 

(RA;US) 
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CROSS SECTIONS 
See also DIFFERENTIAL CROSS SECTIONS 
Interlaboratory Comparisons 
U-235 sample-mass determinations and intercomparisons, 
9:42117 (RA;XA) 
CROSSFLOW COOLING TOWERS 
See COOLING TOWERS 
CRUDE OIL 
See PETROLEUM 
CRYSTAL DEFECTS 
Positrons 
Application of positron annihilation in materials science, 
9:40667 (R;US) 
CRYSTAL GROWTH 
Control 
Method of making coherent multilayer crystals, 9:40861 (P;US) 
CRYSTAL LATTICES 
Permittivity 
Clausius-Mosotti limit of the quantum theory of the electronic 
dielectric constant in crystals, 9:42244 (R;RO) 
CRYSTALLINE ROCKS 


See IGNEOUS ROCKS 
METAMORPHIC ROCKS 


CRYSTALLOGRAPHY 
Information Retrieval 
Search/match program for electron diffraction, 9:42554 (R;US) 
CRYSTALS 
See also MONOCR YSTALS 
Charge Density 
Cut-off parameters in the one-dimensional two-fermion model, 
9:42243 (R;RO) 
Deformation 
Improved apparatus and techniques for high-temperature and 
pressure deformation of crystalline materials, 9:40910 (R;US) 
Mechanical Properties 
Improved apparatus and techniques for high-temperature and 
pressure deformation of crystalline materials, 9:40910 (R;US) 
Umklapp Processes 
Cut-off parameters in the one-dimensional two-fermion model, 
9:42243 (R;RO) 
Very High Pressure 
Improved apparatus and techniques for high-temperature and 
pressure deformation of crystalline materials, 9:40910 (R;US) 
Very High Temperature 
Improved apparatus and techniques for high-temperature and 
pressure deformation of crystalline materials, 9:40910 (R;US) 
Wave Propagation 
Resonance damping of anomalous transmission of neutrons 
through crystals at Laue diffraction, 9:42227 (R;SU;In 
Russian) 
CULTURES (CELLS) 
See CELL CULTURES 
CUMULATIVE EFFECT 
See LIMITING FRAGMENTATION 
CURIUM 
Neutron Spectroscopy 
Neutron spectrometric method for determination of americium 
and curium in samples, 9:40692 (R;SU;In Russian) 
Solvent Extraction 
Separation of transplutonium elements with organic 
phosphorus solid extractants on chloromethylated styrene, 
9:40673 (R;SU;In Russian) 
CURIUM 248 TARGET 
Neutron Reactions 
Evaluation of neutron nuclear data for **Cm and **°Cm, 
9:42142 (R;JP) 
CURIUM 249 TARGET 
Neutron Reactions 
Evaluation of neutron nuclear data for **Cm and **°Cm, 
9:42142 (R;JP) 
CURIUM COMPOUNDS 
See also CURIUM OXIDES 
Chemical Analysis 
Neutron spectrometric method for determination of americium 
and curium in samples, 9:40692 (R;SU;In Russian) 
CURIUM OXIDES 
Inhalation 
Inhaled transuranics in rodents, 9:41473 (RA;US) 


DARRIEUS ROTORS 
Airfoils 


Toxicity 
Inhaled transuranics in rodents, 9:41473 (RA;US) 
CURRENTS (NEUTRAL) 
See NEUTRAL CURRENTS 
CYANIDES 
Specific compounds, except those of significance to energy research 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Catalytic Effects 
Reactions of the 7-thiophene ligand in (eta~C,H,S) Mn(CO)s*. 
Mechanistic possibilities for catalytic hydrodesulfurization, 
9:39289 (J;US) 
Chemical Preparation 
Reactions of the 7-thiophene ligand in (eta~C,H,S) Mn(CO)s*. 
Mechanistic possibilities for catalytic hydrodesulfurization, 
9:39289 (J;US) 
Quantitative Chemical Analysis 
EPA (Environmental Protection Agency) Method Study 12, 
cyanide in water. Final report, 9:41257 (R;US) 


EPA (Environmental Protection Agency) Method Study 12, 
cyanide in water. Final report, 9:41257 (R;US) 
CYCLONE SEPARATORS 
Deposits 
Glass for modeling the deposition of coal ash in hot cyclones, 
9:39201 (R;US) 
CYCLOTRON RADIATION 
Detection 
Absolute calibration method for electron cyclotron emission 
spectrometers, 9:42398 (R;NL) 
Measuring Methods 
ECE measurements on the TORTUR III tokamak, 9:42397 
(R;NL) 
CYCLOTRONS 
See also ISOCHRONOUS CYCLOTRONS 
Design 
Transfer matrix techniques for ring cyclotron sector shapes, 
9:40991 (R;CA) 
Reviews 
Short anecdotal history of the cyclotron, 9:40972 (R;CA) 
Uses 
Cyclotrons as mass spectrometers, 9:40965 (R;US) 


D 


D PLUS RESONANCES 
See D-1865 RESONANCES 
D RESONANCES 
See also D-1865 RESONANCES 
Particle Widths 
Radiative decays of the PHI-, E-, D and A:-mesons, 9:41868 
(R;XJ;In Russian) 
Radiative Decay 
Radiative decays of the PHI-, E-, D and A:-mesons, 9:41868 
(R;XJ;In Russian) 
D ZERO RESONANCES 
See D-1865 RESONANCES 
D-1865 RESONANCES 
Lifetime 
Measurement of the D°® lifetime, 9:41784 (J;US) 
DAMS 
Environmental Impacts 
Impacts of water level fluctuations on kokanee reproduction in 
Flathead Lake. Annual progress report, FY 1983, 9:39847 
(R;US) 
DARRIEUS ROTORS 
Aerodynamics 
Comparison of NACA 6-series and 4-digit airfoils for Darrieus 
wind turbines, 9:39931 (J;US) 
Airfoils 
Comparison of NACA 6-series and 4-digit airfoils for Darrieus 
wind turbines, 9:39931 (J;US) 





DARRIEUS ROTORS 
Efficiency 


Efficiency 
Comparison of NACA 6-series and 4-digit airfoils for Darrieus 
wind turbines, 9:39931 (J;US) 
DATA ACQUISITION SYSTEMS 
Fiber Optics 
Laser-based data acquisition in gas centrifuge environments 
using optical fibers, 9:39685 (R;US) 
Real Time Systems 
Configuration management for mission-critical software: the 
Los Alamos solution, 9:42532 (R;US) 
Road Tests 
Data acquisition and evaluation in test automobiles with the 
mobile computer system FARES, 9:42516 (RA;DE) 
DATA BASE MANAGEMENT 
Secrecy Protection 
Lower level inference control in statistical database systems, 
9:42551 (R;US) 
DATA DISPLAY DEVICES 
See DISPLAY DEVICES 
DATA DISPLAY SYSTEMS 
See DISPLAY DEVICES 
DATA PROCESSING 
Manipulation of unit facts. 
See also SPECTRA UNFOLDING 
Computer Calculations 
Lecture notes on computerized gamma-ray spectrometry, 
9:41036 (R;NL) 
System of programs for multiparameter measurements at the 
TPAi computer, 9:42541 (R;DD;In German) 
Documentation 
Recommended documentation for computer users at ANL, 
9:42513 (R;US) 
Multi-Parameter Analysis 
System of programs for multiparameter measurements at the 
TPAi computer, 9:42541 (R;DD;In German) 
DATA TRANSMISSION SYSTEMS 
Control 
Carrier sense data highway system, 9:40936 (P;US) 
Design 
Carrier sense data highway system, 9:40936 (P;US) 
Signals 
Carrier sense data highway system, 9:40936 (P;US) 
DC SYSTEMS 
See also HVDC SYSTEMS 
Network Analysis 
Control of multiterminal HVDC-networks embedded in ac- 
transmission systems. Phase II, 9:40002 (R;US) 
Power Transmission 
Control of multiterminal HVDC-networks embedded in ac- 
transmission systems. Phase II, 9:40002 (R;US) 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DEC COMPUTERS 
Computers manufactured by Digital Equipment Corporation. 
Performance Testing 
Los Alamos National Laboratory computer benchmarking, 
1983, 9:42531 (R;US) 
DECAHYDRONAPHTHALENE 
See DECALIN 
DECALIN 
Thermodynamic Properties 
Phase equilibrium studies. Final report, 9:39256 (R;US) 
DECALSO 
See ION EXCHANGE MATERIALS 
DECANOLS 
Decomposition 
Study of Fischer-Tropsch model compounds reacting over 
ZSM-S5 (MS Thesis), 9:39816 (R;US) 
DECIDUOUS TREES 
See TREES 
DECIMETER WAVE RADIATION (1-3 DM) 
See RADIOWAVE RADIATION 
DECIMETER WAVE RADIATION (3-10DM) 
See RADIOWAVE RADIATION 
DECOMMISSIONING 
See also REACTOR DECOMMISSIONING 
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Recommendations 
Guidelines for developing decommissioning plans for coal 
conversion projects. Final report, 9:39210 (R;US) 
DECONTAMINATION FACTOR 
See EFFICIENCY 
DECYL ALCOHOLS 
See DECANOLS 
DEEP INELASTIC HEAVY ION REACTIONS 
Nuclear Fragments 

Production of very light fragments in deep inelastic collisions, 

9:42185 (R;SU;In Russian) 
Transfer Reactions 
Nuclei far from the stability valley produced by heavy ions, 
9:42082 (RA;FR;In French) 
DEFECTS 
Not for CRYSTAL DEFECTS. 
Ultrasonic Testing 

Ultrasonic delay measurements in the determination of the size 

of quasi- natural defects, 9:40921 (TG;FR;In French) 
DEFORMED NUCLEI 
Beta Decay 

Allowed Gamow-Teller Beta Decay in deformed nuclei and on 
first forbidden beta decay in deformed nuclei, 9:42186 
(R;SE) 

DEGRADATION (RADIOINDUCED) 
See RADIOLYSIS 
DEHYDROGENASES 
See OXIDOREDUCTASES 
DEHYDROGENATION 
Catalysts 

Iron sulfide promoted organic reactions: models of pyrite- 
assisted coal liquefaction, 9:39120 (RA;US) 

Solvent tailoring in coal liquefaction. Quarterly report, 
October 1983-December 1983, 9:39258 (R;US) 

DELAYED NEUTRON ANALYSIS 
Simulators 

Simulation of a nuclear measurement system around a multi- 

task mode real-time monitor, 9:42208 (R;XE;In French) 
DELAYED NEUTRON PRECURSORS 
Daughter Products 

Population of delayed neutron granddaughter states and the 

optical potential, 9:42097 (BA;NL) 
Occupation Number 
Population of delayed neutron granddaughter states and the 
optical potential, 9:42097 (BA;NL) 

DELETIONS (CHROMOSOMAL) 

See CHROMOSOMAL ABERRATIONS 
DELTA RESONANCES (BARION) 

See N*RESONANCES 
DELTA RESONANCES (MESON) 

See MESON RESONANCES 
DELTA-1236 RESONANCES 

Bag Model 

Energy of motion of the mass center in the MIT bag model, 
the pion mass, the realistic radius of a nucleon quark-gluon 
core and the neutron and proton charge radii, 9:41796 
(R;SU;In Russian) 

Particle Production 

Phenomenological approximation of the inclusive resonance 
production cross section in inelastic N-N and 7r-N collisions, 
9:41867 (R;SU;In Russian) 

DEMONSTRATION PLANTS 
Design 

Paraho oil shale module: 100,000 BPD facility. Topical reports, 

Task 17 and 18, 9:39641 (R;US) 
DENITRIFICATION 
Catalysts 

Catalytic hydrotreatment studies with model compounds. 
Quarterly report, April 1-June 30, 1984 (Effect of water), 
9:39266 (R;US) 

Characterization and autoclave studies of Co-Mo/Al2,Os 
catalysts prepared by deposition of Co2(CO)s and Mo(CO)., 
9:39118 (RA;US) 

Chemical Reaction Kinetics 

Catalytic hydroprocessing of chemically well-defined fractions 

derived from hydroliquefied coal, 9:39192 (RA;US) 
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DENSIMETERS 
Fabrication 
Densimetry in compressed fluids by combining hydrostatic 
weighing and magnetic levitation, 9:41125 (J;US) 
Operation 
Densimetry in compressed fluids by combining hydrostatic 
weighing and magnetic levitation, 9:41125 (J;US) 
DENSITY 
For specific weight only. 
Mathematical Models 
Density model for medium range order in amorphous 
materials: application to small angle scattering, 9:42241 


(R;FR) 
DENSITY (ENERGY-LEVEL) 
See ENERGY-LEVEL DENSITY 
DENSITY LOG 
See GAMMA-GAMMA LOGGING 
DENSITY (PLASMA) 
See PLASMA DENSITY 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEASE 
See DNA-ASE 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEOXYURIDINE 
Photolysis 
Inhibition of DNA chain elongation in Chinese hamster cells at 
various times after photolysis of 5-bromodeoxyuridine 
incorporated during a pulse, 9:41425 (RA;IL) 
DEPOLYMERIZATION 
Catalysts 
Model compound studies under conditions of a new extremely 
mild coal liquefaction process, 9:39141 (RA;US) 
DEPOSITS 
Adhesion 
Studies on slag-steel interactions in the formation of utility 
boiler and entrained gasifier deposits (Ph.D. Thesis), 9:39554 
(RA;US) 
Chemical Composition 
CCAWG meeting at Combustion Engineering (CE), Windsor, 
Connecticut, June 23, 1982, 9:39533 (RA;US) 
Morphology 
CCAWG meeting at Combustion Engineering (CE), Windsor, 
Connecticut, June 23, 1982, 9:39533 (RA;US) 
DEPOSITS (GEOLOGICAL) 
See GEOLOGIC DEPOSITS 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESICCANTS 
Evaluation 
Investigation of the potential of desiccant-based power 
generation for waste-heat recovery. Final technical report, 
9:40441 (R;US) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
By-Products 
Marketing of byproduct gypsum from flue gas desulfurization, 
9:39393 (R;US) 
Catalysts 
Characterization and autoclave studies of Co-Mo/AlkOs 
catalysts prepared by deposition of Co2(CO)s and Mo(CO)., 
9:39118 (RA;US) 
Chemical Reaction Kinetics 
Catalytic hydroprocessing of chemically well-defined fractions 
derived from hydroliquefied coal, 9:39192 (RA;US) 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATORS 
Metallography of Kovar/glass/thermite interfaces (Electrical 
feedthroughs), 9:41132 (R;US) 
DEUTERIDES 
Crystal Structure 
Hydrogen sites in AsBH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 
Ru), 9:40730 (J;US) 


DEUTERON BEAMS 
Spin Orientation 


Lattice Parameters 

Hydrogen sites in A2BH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 

Ru), 9:40730 (J;US) 
Structural Models 
Hydrogen sites in A2BH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 
Ru), 9:40730 (J;US) 
Superconductivity 
Reverse isotope effect in PdT/sub x/, 9:40606 (R;US) 
DEUTERIUM 
Atom-Molecule Collisions 

Quasiclassical differential cross sections for the F + D2 — DF 

+ D reaction, 9:41667 (RA;IL) 
Electron-Atom Collisions 

Electron excitation of vibrational states of D2 and Hz and 
detection of excited states by laser-induced fluorescence. 
Final report Oct 82-Sep 83, 9:41637 (R;US) 

Energy-Level Transitions 

Pressure-induced rotation-libration transition in molecular solid 
hydrogen. A comparison between interaction potentials, 
9:41669 (RA;IL) 

Gas Lasers 

Operating conditions for the hydrogen/deuterium triplet lasers, 

9:40872 (R;US) 
Isotope Effects 

Calculation of reduced partition function ratios of isotopically 
substituted molecules on a quantum chemical base. 
Possibilities and limitations of the evaluation of isotope 
effects by means of the semiempirical MINDO/3- and 
MNDO-MO methods, 9:40726 (R;DD;In German) 

Reaction of hydrogen atom with benzene: kinetics and 
mechanism, 9:40741 (J;US) 

Structure Functions 
Nuclear effects in muon scattering, 9:41757 (R;US) 
DEUTERIUM COMPOUNDS 
See also DEUTERIDES 
Order-Disorder Transformations 

Variation of the order-disorder phase transition and of the 
magnetic ordering with deuterium concentration in 
CeDsub(x) (2.2 <=x <=3.0), 9:40607 (J;GB) 

DEUTERIUM IONS 
Ton-Atom Collisions 

Investigation of the projectile atomic number dependence of 

the L-subshell ionization. No. B/9, 9:41678 (R;HU) 
Ton-Ion Collisions 

Small-angle scattering in hydrogen-isotope collision systems at 

intermediate energies, 9:41715 (RA;AT) 
DEUTERIUM TARGET 
Electron Reactions 

Polarization in the elastic eD scattering at large momentum 
transfers and the quark structure of a deuteron, 9:42025 
(R;SU;In Russian) 

Polarization vector of the recoil neutron in the deuteron 
electrodisintegration and the charge form factor of a 
neutron, 9:42017 (RA;SU;In Russian) 

Study of isobaric exchange currents in deuterium by the 
reaction ?D(e,e'p)n, 9:42029 (RA;FR;In French) 

Muon Reactions 

Nuclear effects in muon scattering, 9:41757 (R;US) 
Neutron Reactions 

Origin of the Phillips line, 9:42030 (R;SU;In Russian) 
Pion Reactions 

a-N-N system at intermediate energies, 9:42026 (RA;FR;In 
French) 

Proton Reactions 

Confinement forces in fast backward nucleon production off 
nuclei, 9:42022 (R;SU) 

Nuclear structure studies using the high resolution 
spectrometer at The Los Alamos Clinton P. Anderson 
Meson Physics Facility. Technical progress report, 9:42001 
(R;US) 

DEUTERON BEAMS 
Spin Orientation 

Determination of polarized state of deuteron beam, 9:42019 

(RA;SU;In Russian) 





DEUTERON REACTIONS 
Coherent Production 
Coherent pion production induced by 300 MeV and 600 MeV 
deuterons, 9:42033 (R;FR) 
Multiple Scattering 
a meson production in collisions of relativistic nuclei in a 
multiple scattering model, 9:42104 (R;SU;In Russian) 
Particle Production 
a meson production in collisions of relativistic nuclei in a 
multiple scattering model, 9:42104 (R;SU;In Russian) 
Pickup Reactions 
Proton occupancies in the even Se ground states via the 
(d,*He) reaction, 9:42080 (R;FR) 
Pionization 
Pion production in nucleus-nucleus collisions at intermediate 
energies, 9:42027 (RA;FR;In French) 
Polarization-Asymmetry Ratio 
Determination of polarized state of deuteron beam, 9:42019 
(RA;SU;In Russian) 
Stripping 
Peripheral and central nucleus-nucleus collisions at 4.2 
GeV/cxnucleon, 9:42101 (RA;SU;In Russian) 
DEUTERON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
DEUTERON REACTIONS 


DEUTERONS 
Bag Model 

Estimation of the value of six-quark state admixture in 

deuteron from elastic pd-scattering, 9:41854 (R;SU) 
Quark Model 

Determination of deuteron six-quark component parameters, 
9:42020 (R;SU) 

Polarization in the elastic eD scattering at large momentum 
transfers and the quark structure of a deuteron, 9:42025 
(R;SU;In Russian) 

Spin Orientation 

Polarization in the elastic eD scattering at large momentum 
transfers and the quark structure of a deuteron, 9:42025 
(R;SU;In Russian) 

DEVELOPING COUNTRIES 


See also BRAZIL 
EGYPTIAN ARAB REPUBLIC 
GABON 
INDIA 
ISRAEL 
REPUBLIC OF KOREA 
TURKEY 


Education 
Cultural isolation of third-world scientists, 9:42505 (R;IT) 
Research and teaching nuclear sciences at universities in 
developing countries. Report of a technical committee 
meeting organized by the IAEA and held in Argonne, USA 
1-5 June 1981, 9:40274 (R;XA) 
Energy Efficiency 
Importance of energy efficiency in the developing countries, 
9:40278 (R;US) 
DEVONIAN SHALES 
See BLACK SHALES 
DHDECMP 
Solvent Properties 
Transuranic decontamination of nitric acid solutions by the 
TRUEX solvent extraction process: preliminary 
development studies, 9:39703 (R;US) 
DIAL PAINTERS 
Mortality 
Mortality from cancers of major sites in female radium dial 
workers, 9:41486 (J;US) 
Radiation Hazards 
Mortality from cancers of major sites in female radium dial 
workers, 9:41486 (J;US) 
DIAMINOBIPHENYL 
See BENZIDINE 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIAMONDS 
Matrix Materials 
Fluorinated diamond particles bonded in a filled fluorocarbon 
resin matrix, 9:40869 (P;US) 
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DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIBARYON RESONANCES 
Bag Model 

Energy of motion of the mass center in the MIT bag model, 
the pion mass, the realistic radius of a nucleon quark-gluon 
core and the neutron and proton charge radii, 9:41796 
(R;SU;In Russian) 

Hadronic shift of the six quark dibaryon AA, 9:41827 (R;SU) 

Mass 
Hadronic shift of the six quark dibaryon AA, 9:41827 (R;SU) 
Particle Production 
Multiquark resonance states, 9:41767 (RA;SU;In Russian) 
Quark Model 
Multiquark resonance states, 9:41767 (RA;SU;In Russian) 
DIBORANE 
See BORANES 
DICARBOXYLIC ACIDS 
See also MALONIC ACID 
Labelling 

Preparation of labeled pyridine-2,3-dicarboxylic acid, 9:40774 
(RA;IL) 

DIELECTRIC TRACK DETECTORS 
Autoradiography 

Neutron-induced autoradiography based on relief and dyed 

image formation in polymers, 9:41048 (RA;HU) 
Charge-Coupled Devices 

Development of a CCD based system called DIGITRACK for 

automatic track counting and evaluation, 9:41055 (RA;HU) 
Digitizers 

Development of a CCD based system called DIGITRACK for 
automatic track counting and evaluation. No. E/10, 9:41063 
(RA;HU) 

Energy Resolution 

New possibility for high-resolution spectroscopy of nuclear 
particles entering CR-39 at selected dip angles. No. E/8, 
9:41062 (RA;HU) 

Etching 

Current problems in chemical track etching, 9:41049 (RA;HU) 

Study of spot development around track- and electric-tree- 
induced perforations through an aluminized track detector, 
9:41052 (RA;HU) 

Image Processing 

Development of a CCD based system called DIGITRACK for 
automatic track counting and evaluation, 9:41055 (RA;HU) 

Development of the dyed-track method for Kodak CN-85 
detector. No. E/3, 9:41058 (RA;HU) 

Development of a CCD based system called DIGITRACK for 
automatic track counting and evaluation. No. E/10, 9:41063 
(RA;HU) 

Neutron-induced autoradiography based on relief and dyed 
image formation in polymers. No. E/7, 9:41056 (RA;HU) 

Study of spot development around track- and electric-tree- 
induced perforations through an aluminized track detector. 
No. E/5, 9:41060 (RA;HU) 

Latent Images 

Development of the dyed-track method for Kodak CN-85 

detector, 9:41050 (RA;HU) 
Particle Identification 

New possibility for high-resolution spectroscopy of nuclear 
particles entering CR-39 at selected dip angles, 9:41054 
(RA;HU) 

Performance 

Current problems in chemical track etching. No. E/2, 9:41057 

(RA;HU) 
Sensitivity 

Effect of particle fluence on track diameter and response of 
electrochemically etched SSNTD, 9:41053 (RA;HU) 

Effect of particle fluence on track diameter and response of 
electrochemically etched SSNTD. No. E/9, 9:41061 
(RA;HU) 

Spatial Resolution 

Formation of ion-beam images in gelatine and various 

polymers. No. E/4, 9:41059 (RA;HU) 
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Alternate fuels use in a vehicular gas turbine, 9:39622 (R;US) 
Demand 
A derived demand model of regional highway diesel fuel use, 
9:40298 (J;US) 
Fuel Additives 
Examination of shale-derived polar compounds and their 
effects on diesel fuel stability, 9:39659 (J;US) 
Fuel Consumption 
A derived demand model of regional highway diesel fuel use, 
9:40298 (J;US) 
Stability 
Examination of shale-derived polar compounds and their 
effects on diesel fuel stability, 9:39659 (J;US) 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFERENTIAL CALCULUS 
Research Programs 
1982. Annual progress report, 9:42317 (R;FR;In French) 
DIFFERENTIAL CROSS SECTIONS 
Computer Codes 
OPEM3-program to calculate differential spectra of pions in 
the pp—npz* reaction at energies up to 1 GeV. Description 
of the program, 9:41775 (R;XJ;In Russian) 
DIFFERENTIAL EQUATIONS 


See also NEUTRON DIFFUSION EQUATION 
PARTIAL DIFFERENTIAL EQUATIONS 


Analytical Solution 
Solution of nonlinear differential equations over the field of 
Mikusinski operators, 9:42525 (R;XA) 
Solution of the Stankovic problem in the theory of Mikusinski 
operators, 9:42321 (R;XA) 
Numerical Solution 
Stiffness and the automatic selection of ODE codes, 9:42544 
(J;US) 
Stiffness and the automatic selection of ODE codes, 9:42545 
(J;US) 
Vector Fields 
Divergent and gradient vector fields in the theory of automatic 
systems, 9:42330 (R;SU;In Russian) 
DIFFRACTION DISSOCIATION 
See DIFFRACTION MODELS 
DIFFRACTION (ELECTRON) 
See ELECTRON DIFFRACTION 
DIFFRACTION MODELS 
Model of high energy hadron elastic scattering and diffraction 
dissociation processes, 9:41819 (R;SU) 
DIFFRACTION (NEUTRON) 
See NEUTRON DIFFRACTION 
DIFFRACTION PRODUCTION 
See DIFFRACTION MODELS 
DIFFUSE SOLAR RADIATION 
Measuring Methods 
Investigation of the accuracy of shading ring corrections 
applied in the measurement of diffuse solar radiation, 9:39851 
(R;LU) 


Quantum diffusion in a dynamically disordered medium, 
9:42265 (R;IT) 
Numerical Solution 
Pointwise interactions of finite element modeling of advection- 
diffusion equations, 9:42315 (R;US) 
DIGITAL-TO-ANALOG CONVERTERS 
Design 
Design of resistive multiple-valued digital-to-analog conversion 
ladders, 9:40941 (J;US) 
DIHEXYL-N,N-DIETHYLCARBAMYL-METHYLENEPHOS 
See DHDECMP 
DIMERS 
Molecular Beams 
Orientational hole burning in dimer predissociation spectra, 
9:41697 (RA;AT) 
DIMETHYLBENZENES 
See XYLENES 
DIODE TRANSISTORS 
See TRANSISTORS 


DNA 
Biochemical Reaction Kinetics 


DIODE TUBES 
Electrodes 
Influence of electrode geometry on rf-diode sputtering systems, 
9:40928 (RA;AT) 
1,2-DIPHENYLETHANE 
See BIBENZYL 
1,2-DIPHENYLETHYLENE 
See STILBENE 
DIPHENYLPHOSPHINE OXIDE 
See ORGANIC PHOSPHORUS COMPOUNDS 
DIRAC MATRICES 
See DIRAC OPERATORS 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRAC OPERATORS 
Series Expansion 
Calculations in external fields in quantum chromodynamics. 
Technical review, 9:41959 (R;SU) 
DISCHARGES (ELECTRIC) 
See ELECTRIC DISCHARGES 
DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPLACEMENT GAGES 
Design 
Design and performance of a ring-shaped clip gage for fracture 
mechanics testing, 9:40545 (RA;US) 
DISPLAY DEVICES 
Interfaces 
Connection of the OSK-4 graphics display with the ES-1010 
computer in the regime of direct access, 9:41067 (R;SU;In 
Russian) 
DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISSOLVED OXYGEN 
See OXYGEN 
DISTILLATE FUEL 
See HEATING OILS 
DISTILLATE FUEL OIL 
See HEATING OILS 
DISTILLATION 
Energy Analysis 
Hierarchical procedure for flowsheet, control system, and 
retrofit design for chemical processes, 9:40662 (R;US) 
Simulation 
Development of SRC-I product analysis. Volume 3. 
Documentation of procedures, 9:39250 (R;US) 
DISTRICT HEATING 
Cost 
Cost of energy from new hot water district heating in US 
cities, 9:40440 (R;US) 
Econometrics 
Estimating impact of changing energy scenarios on new energy 
systems: a case example of district heating cogeneration 
systems, 9:40276 (R;US) 
Feasibility Studies 
Estimating impact of changing energy scenarios on new energy 
systems: a case example of district heating cogeneration 
systems, 9:40276 (R;US) 
DITE TOKAMAK 
Plasma Density 
High density operation in DITE with neutral beam injection, 
9:42339 (R;GB) 
DIVERTORS 
Radiative Cooling 
Studies on divertor effects by means of the Doublet-III high- 
temperature plasma device, 9:42465 (R;JP) 
DNA 
Alkylation 
Diversification and conservation of genes by mismatch repair: 
a case for immunoglobulin genes, 9:41275 (BA;US) 
Biochemical Reaction Kinetics 
Interaction of eukaryotic class-B transcription factors and 
chick progesterone-receptor complex with conalbumin 
promoter sequences, 9:41337 (BA;US) 





DNA 
Biochemical Reaction Kinetics 


Methylation and chromatin structure, 9:41299 (BA;US) 

Potentiator effect of the SV40 72-bp repeat on initiation of 
transcription from heterologous promoter elements, 9:41333 
(BA;US) 

Biosynthesis 

Microwaves and human leukocyte function: exposure of human 
mononuclear leukocytes to microwave energy pulse- 
modulated at 16 Hz or at 60 Hz. Final report 1 Feb 83-1 Feb 
84, 9:41547 (R;US) 

Chemical Radiation Effects 

Site specificity of ultraviolet light induced mutagenesis, 9:41487 

(BA;US) 
Conformational Changes 

Methylation and chromatin structure, 9:41299 (BA;US) 

Z-DNA: implication for DNA damage and repair, 9:41264 
(BA;US) 

Elongation 

Inhibition of DNA chain elongation in Chinese hamster cells at 
various times after photolysis of 5-bromodeoxyuridine 
incorporated during a pulse, 9:41425 (RA;IL) 

Gene Repressors 

Interaction of eukaryotic class-B transcription factors and 
chick progesterone-receptor complex with conalbumin 
promoter sequences, 9:41337 (BA;US) 

Labelling 

Comparative studies on the structure of human adenovirus 
genomes 4, 7 and 21. Annual progress report 1 Feb 80-2 Feb 
81, 9:41387 (R;US) 

Methylation 

Coupled demethylation of sites in a conserved sequence of 
Xenopus ribosomal DNA, 9:41181 (BA;US) 

DNA methylation and gene activity: the adenovirus system as 
a model, 9:41300 (BA;US) 

DNA methylation and the control of gene expression on the 
human X chromosome, 9:41304 (BA;US) 

Effect of DNA methylation on gene expression, 9:41301 
(BA;US) 

Implications for x-chromosome regulation from studies of 
human x-chromosome DNA, 9:41303 (BA;US) 

Methylation and chromatin structure, 9:41299 (BA;US) 

Retroviruses and embryogenesis: de novo methylation activity 
involved in gene expression, 9:41302 (BA;US) 

Structure and expression of the human globin genes and 
murine histocompatability antigen genes, 9:41344 (BA;US) 

Structures of DNA: a summary, 9:41356 (BA;US) 

Molecular Structure 

Cold Spring Harbor symposia on quantitative biology. Volume 
XLVII, Part 2. Structures of DNA, 9:41298 (B;US) 

DNA conformation and transcription initiation of eukaryotic 
tRNA genes, 9:41327 (BA;US) 

DNA secondary structures and mutation, 9:41290 (BA;US) 

DNA structures: the fourth approach to comparative biology, 
9:41351 (BA;US) 

Escherichia coli Type-1 topoisomerases: identification, 
mechanism, and role in recombination, 9:41318 (BA;US) 

Methylation and chromatin structure, 9:41299 (BA;US) 

Regulation of DNA supercoiling in Escherichia coli, 9:41317 
(BA;US) 

Structures of DNA: a summary, 9:41356 (BA;US) 

Unique self-complementarity of palindromic sequences 
provides DNA structural intermediates for mutation, 9:41325 
(BA;US) 

Z-DNA: implication for DNA damage and repair, 9:41264 
(BA;US) 

Ultraviolet Spectra 

Evidence that two hydrogen bonds couple 2- 
aminopurine.cytosine base mispairs in DNA: a possible 
observation of a disfavored base tautomer, 9:41287 (BA;US) 

DNA ADDUCTS 
Cross-Linking 

Biological role of photo-induced crosslinks and monoadducts 
in yeast DNA: genetic control and steps involved in their 
repair, 9:41266 (BA;US) 

DNA Repair 

N-acetoxy-N-2-acetylaminofluorene induced frameshift 
mutations: a comparison between the DNA modification 
spectrum and the mutation spectrum, 9:41291 (BA;US) 
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O®-methylguanine-DNA methyltransferase in human tumor 
cells, 9:41274 (BA;US) 

Properties of the uvrABC endonuclease from E. coli, 9:41265 
(BA;US) 

Repair of alkylation damage in E. coli, 9:41273 (BA;US) 

DNA HELICASES 
DNA Sequencing 

Physical, biochemical, and genetic characterization of the 

uvrD gene product, 9:41267 (BA;US) 
Enzyme Activity 

Physical, biochemical, and genetic characterization of the 

uvrD gene product, 9:41267 (BA;US) 
Gene Repressors 

Physical, biochemical, and genetic characterization of the 

uvrD gene product, 9:41267 (BA;US) 
Genes 

Mechanisms for the initiation of bacteriophage T7 DNA 
replication, 9:41308 (BA;US) 

Physical, biochemical, and genetic characterization of the 
uvrD gene product, 9:41267 (BA;US) 

Studies on DNA replication in the bacteriophage T4 in vitro 
system, 9:41307 (BA;US) 

DNA MISMATCH 
DNA Repair 

Cloning, identification and partial purification of mutH gene 
product, 9:41276 (BA;US) 

Diversification and conservation of genes by mismatch repair: 
a case for immunoglobulin genes, 9:41275 (BA;US) 

Gene conversion in Escherichia coli: the identification of two 
repair pathways for mismatched nucleotides, 9:41277 
(BA;US) 

Mismatch repair: workshop summary, 9:41280 (BA;US) 

DNA POLYMERASES 
Biochemical Reaction Kinetics 
Fidelity of DNA synthesis in eucaryotic cells, 9:41288 (BA;US) 
Biosynthesis 

Is Weigle-mutagenesis in uv-irradiated bacteriophage lambda a 

myth, 9:41498 (BA;US) 
Enzyme Activity 

Isolation of proteins involved in the replication of adenoviral 
DNA in vitro, 9:41314 (BA;US) 

Mechanism for nucleotide selection associated with the 
pyrophosphate exchange activity of DNA polymerases, 
9:41289 (BA;US) 

Enzyme Inhibitors 

Mechanism for nucleotide selection associated with the 
pyrophosphate exchange activity of DNA polymerases, 
9:41289 (BA;US) 

Genes 

Studies on DNA replication in the bacteriophage T4 in vitro 

system, 9:41307 (BA;US) 
Mutants 

Adenoviral DNA replication: DNA sequences and enzymes 

required for initiation in vitro, 9:41315 (BA;US) 
DNA REPAIR 
Bioassay 

Phenotypic correction of xeroderma pigmentosum cells by 
microinjection of crude extracts and purified proteins, 
9:41269 (BA;US) 

Biochemical Reaction Kinetics 

Properties of the uvrABC endonuclease from E. coli, 9:41265 
(BA;US) 

uvrD gene of E. coli: molecular cloning and expression, 
9:41488 (BA;US) 

Biochemistry 

Cellular components required for mutagenesis, 9:41282 
(BA;US) 

Cellular responses to DNA damage, 9:41263 (B;US) 

Cloning, identification and partial purification of mutH gene 
product, 9:41276 (BA;US) 

Cloning of yeast recombination repair genes and evidence that 
several are nonessential genes, 9:41495 (BA;US) 

Diversification and conservation of genes by mismatch repair: 
a case for immunoglobulin genes, 9:41275 (BA;US) 

DNA repair in normal and repair defective human cells: 
workshop summary, 9:41278 (BA;US) 
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DNA repair enzymes: workshop summary, 9:41279 (BA;US) 

Gene conversion in Escherichia coli: the identification of two 
repair pathways for mismatched nucleotides, 9:41277 
(BA;US) 

Genetic analysis of the SOS response of Escherichia coli, 
9:41281 (BA;US) 

In vivo regulation of the uvr and ssb genes in Escherichia coli, 
9:41268 (BA;US) 

Inducible responses to DNA damage: workshop summary, 
9:41499 (BA;US) 

Mismatch repair: workshop summary, 9:41280 (BA;US) 

O®-alkylguanine transferase activity of rat liver chromatin, 
9:41536 (BA;US) 

O*%-methylguanine-DNA methyltransferase in human tumor 
cells, 9:41274 (BA;US) 

Regulation of the E. coli SOS response by the lexA gene 
product, 9:41283 (BA;US) 

Restoration of normal resistance to killing and of post- 
replication recovery (PRR) in CHO-uv-1 cells by 
transformation with hamster or human DNA, 9:41294 
(BA;US) 

Variations in the in vivo stability of LexA repressor during the 
SOS regulatory cycle, 9:41284 (BA;US) 

Biological Models 

Chromatin factors affecting DNA repair in mammalian cell 
nuclei, 9:41270 (BA;US) 

Domain-limited repair of DNA in ultraviolet irradiated 
fibroblasts from xeroderma pigmentosum complementation 
group C, 9:41271 (BA;US) 

Biosyathesis 

Genetic analysis of the SOS response of Escherichia coli, 
9:41281 (BA;US) 

Identification of the regulatory regions of the uvrC gene of 
Escherichia coli, 9:41362 (BA;US) 

N-acetoxy-N-2-acetylaminofluorene induced frameshift 
mutations: a comparison between the DNA modification 
spectrum and the mutation spectrum, 9:41291 (BA;US) 

Regulation of the E. coli SOS response by the lexA gene 
product, 9:41283 (BA;US) 

DNA-Cloning 

Cloning, identification and partial purification of mutH gene 
product, 9:41276 (BA;US) 

DNA-mediated gene transfer of a human DNA repair gene(s) 
into DNA repair deficient Chinese hamster ovary cells, 
9:41502 (BA;US) 

Enzymology and regulation of the adaptive response to 
alkylating agents, 9:41535 (BA;US) 

Molecular cloning and preliminary characterization of the 
RAD6 gene of the yeast, Saccharomyces cerevisiae, 9:41292 
(BA;US) 

Transfection of xeroderma pigmentosum cells with cloned 
DNA, 9:41295 (BA;US) 

Dose-Response Relationships 

Induction and repair of damages of chromatin supercoiled 

subunits after y-irradiation, 9:41460 (R;XJ) 
Enzyme Activity 

Approaching the biochemistry of excision repair in eukaryotic 
cells: the use of cloned genes from Saccharomyces 
cerevisiae, 9:41489 (BA;US) 

Chromatin factors affecting DNA repair in mammalian cell 
nuclei, 9:41270 (BA;US) 

Enzymatic properties of the purified Escherichia coli uvrABC 
complex, 9:41490 (BA;US) 

Physical, biochemical, and genetic characterization of the 
uvrD gene product, 9:41267 (BA;US) 

Recombinational repair: workshop summary, 9:41500 (BA;US) 

Transfection of xeroderma pigmentosum cells with cloned 
DNA, 9:41295 (BA;US) 

Gene Operons 

DNA strand exchange promoted by recA protein and single- 
stranded DNA-binding protein of Escherichia coli, 9:41322 
(BA;US) 

Gene Repressors 
Cellular components required for mutagenesis, 9:41282 
(BA;US) 
Expression of cloned bacteriophage T4 uvsW and uvsY 
recombination repair genes, 9:41496 (BA;US) 


In vivo regulation of the uvr and ssb genes in Escherichia coli, 
9:41268 (BA;US) 

Physical, biochemical, and genetic characterization of the 
uvrD gene product, 9:41267 (BA;US) 

Variations in the in vivo stability of LexA repressor during the 
SOS regulatory cycle, 9:41284 (BA;US) 

Genes 

Approaching the biochemistry of excision repair in eukaryotic 
cells: the use of cloned genes from Saccharomyces 
cerevisiae, 9:41489 (BA;US) 

Cloning, identification and partial purification of mutH gene 
product, 9:41276 (BA;US) 

Cloning of yeast recombination repair genes and evidence that 
several are nonessential genes, 9:41495 (BA;US) 

Enzymology and regulation of the adaptive response to 
alkylating agents, 9:41535 (BA;US) 

Escherichia coli K-12 radC102: isolation, characterization and 
interaction with different mutations, 9:41494 (BA;US) 

Expression of cloned bacteriophage T4 uvsW and uvsY 
recombination repair genes, 9:41496 (BA;US) 

Identification of the regulatory regions of the uvrC gene of 
Escherichia coli, 9:41362 (BA;US) 

Identification of a deoxyribonuclease controlled by the rad52 
gene of Saccharomyces cerevisiae, 9:41286 (BA;US) 

In vivo regulation of the uvr and ssb genes in Escherichia coli, 
9:41268 (BA;US) 

Molecular cloning and preliminary characterization of the 
RAD6 gene of the yeast, Saccharomyces cerevisiae, 9:41292 
(BA;US) 

Physical, biochemical, and genetic characterization of the 
uvrD gene product, 9:41267 (BA;US) 

Properties of the uvrABC endonuclease from E. coli, 9:41265 
(BA;US) 

Recombinational repair: workshop summary, 9:41500 (BA;US) 

Regulation of the E. coli SOS response by the lexA gene 
product, 9:41283 (BA;US) 

uvrD gene of E. coli: molecular cloning and expression, 
9:41488 (BA;US) 

Genetic Control 

Identification of the regulatory regions of the uvrC gene of 

Escherichia coli, 9:41362 (BA;US) 
Genetic Mapping 

Escherichia coli K-12 radC102: isolation, characterization and 

interaction with different mutations, 9:41494 (BA;US) 
Genetics 

Drosophila melanogaster: a model eukaryote for the study of 

DNA repair, 9:41361 (BA;US) 
Mathematical Models 

Role of DNA repair in the realization of oxygen effect in 
Escherichia coli after irradiation with ionizing radiation with 
different LET. (Theoretical analysis). The determination of 
model parameters, 9:41458 (R;XJ;In Russian) 

Molecular Models 
Enzymatic mechanism of postreplication repair, 9:41285 

(BA;US) 

Mutants 

Genetic analysis of the SOS response of Escherichia coli, 
9:41281 (BA;US) 

Molecular cloning and preliminary characterization of the 
RAD6 gene of the yeast, Saccharomyces cerevisiae, 9:41292 
(BA;US) 

Restoration of normal resistance to killing and of post- 
replication recovery (PRR) in CHO-uv-1 cells by 
transformation with hamster or human DNA, 9:41294 
(BA;US) 

Recombinant DNA 
Identification of the regulatory regions of the uvrC gene of 

Escherichia coli, 9:41362 (BA;US) 
DNA REPLICATION 


Accuracy 
Fidelity of DNA synthesis in eucaryotic cells, 9:41288 (BA;US) 


DNA structures required for phi X174 A-protein-directed 
initiation and termination of DNA replication, 9:41311 
(BA;US) 





Biochemistry 


Isolation of proteins involved in the replication of adenoviral 
DNA in vitro, 9:41314 (BA;US) 
Localization and sequence analysis of yeast origins of DNA 
replication, 9:41352 (BA;US) 
Mechanisms for the initiation of bacteriophage T7 DNA 
replication, 9:41308 (BA;US) 
Gene Operons 
Adenoviral DNA replication: DNA sequences and enzymes 
required for initiation in vitro, 9:41315 (BA;US) 
Enzymatic recognition of DNA replication origins, 9:41310 
(BA;US) 
Localization and sequence analysis of yeast origins of DNA 
replication, 9:41352 (BA;US) 
Signals for the initiation and termination of synthesis of the 
viral strand of bacteriophage f1, 9:41312 (BA;US) 
Structure and replication of minute virus of mice DNA, 
9:41316 (BA;US) 
Genetic Control 
DNA structures required for phi X174 A-protein-directed 
initiation and termination of DNA replication, 9:41311 
(BA;US) 
DNA SEQUENCING 
Biological Evolution 
From primeval message to present-day gene, 9:41347 (BA;US) 
Biological Functions 
Mammalian alu family of dispersed repeats, 9:41348 (BA;US) 
Biological Variability 
Procollagen genes: further sequence studies and interspecies 
comparisons, 9:41343 (BA;US) 
DNA-ASE 
Code number 3.1.4.5. 
See also ENDONUCLEASES 
Enzyme Activity 
Identification of a deoxyribonuclease controlled by the rad52 
gene of Saccharomyces cerevisiae, 9:41286 (BA;US) 
Loss of DNA topoisomerase I activity alters many cellular 
functions in Salmonella typhimurium, 9:41320 (BA;US) 
DODEWAARD REACTOR 
Reactor Noise 
Determination of boiling water reactor characteristics by noise 
analysis, 9:40014 (R;NL) 
DOGS 
Biological Recovery 
Therapeutic effectiveness of cryopreserved autologous platelets 
in the treatment of thrombocytopenic dogs. Technical 
report, 9:41371 (R;US) 
Immunosuppression 
Blood irradiator development, 9:41482 (RA;US) 
Irradiation 
Therapeutic effectiveness of cryopreserved autologous platelets 
in the treatment of thrombocytopenic dogs. Technical 
report, 9:41371 (R;US) 
DOLOMITE 
Chemical Composition 
Pressurized Fluidized Coal Combustion Program at New York 
University (Slides; no text), 9:39540 (RA;US) 
Density 
Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 
Hardness 
Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 
Moisture 
Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 
Neutron Spectra 
Measurements and calculations of neutron spectra in infinite 
media, 9:41572 (RA;XA) 
Porosity 
Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 
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Radioactivity Logging 
Measurements and calculations of neutron spectra in infinite 
media, 9:41572 (RA;XA) 
Tensile Properties 
Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE RATES 
Distance 
Evaluation of an uranium radiation field, 9:42235 (RA;IL) 
DOSE REDUCTION FACTOR 
See EFFICIENCY 
DOSE RELATIVE FACTOR 
See EFFICIENCY 
DOSEMETERS 


See also CHEMICAL DOSEMETERS 
COLORIMETRIC DOSEMETERS 
EXTRAPOLATION CHAMBERS 
PHOTOGRAPHIC FILM DOSEMETERS 


Battery Charging 
Pocket radiation dosimeter-dosimeter charger assembly, 
9:41093 (P;US) 
Calibration 
Pocket radiation dosimeter-dosimeter charger assembly, 
9:41093 (P;US) 
Design 
Pocket radiation dosimeter-dosimeter charger assembly, 
9:41093 (P;US) 
DOSIMETERS 
See DOSEMETERS 
DOUBLE BETA DECAY 
Reviews 
Low radioactivity physics, 9:42166 (RA;CS;In Slovak) 
DOUBLET 3 DEVICES 
See DOUBLET REACTORS 
DOUBLET REACTORS 
Divertors 
Studies on divertor effects by means of the Doublet-III high- 
temperature plasma device, 9:42465 (R;JP) 
DPO 
See ORGANIC PHOSPHORUS COMPOUNDS 
DREDGE SPOIL 
Environmental Effects 
Some typical examples of the importance of the role of 
sediments in the propagation and accumulation of pollutants, 
9:41243 (RA;XA) 
Toxicity 
Some typical examples of the importance of the role of 
sediments in the propagation and accumulation of pollutants, 
9:41243 (RA;XA) 
DRELL MODEL 
Lepton pairs versus Drell-Yan mechanism, 9:41876 (R;FR) 
DRF 
See EFFICIENCY 
DRIFT CHAMBERS 
Archaeological method for investigation of elementary 
particles. Superlarge detectors of superrare processes, 
9:41066 (R;SU;In Russian) 
Diogene detector and relativistic heavy ion collisions. First 
experiments at Saturne, 9:41080 (RA;FR;In French) 
Data Acquisition Systems 
Mark-II Data Acquisition and Trigger system, 9:41086 (R;US) 
Trigger Circuits 
Mark-II Data Acquisition and Trigger system, 9:41086 (R;US) 
DRIFT (ELECTRON) 
See ELECTRON DRIFT 
DRIFT (PLASMA) 
See PLASMA DRIFT 
DRILL CORES 
Leaching 
Predicting mine effluent and ground water quality prior to 
mining. Open file report 29 Sep 79-29 Sep 83, 9:39445 
(R;US) 
DRILL SHIPS 
See SHIPS 
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DRILLING EQUIPMENT 
Performance Testing 
Mechanization of shotfiring drivage (Report on ECSC contract 
7220-AB/109), 9:39425 (R;XE;In German) 
DRILLING FLUIDS 
Limited to materials used in well drilling. 
Chemical Analysis 
Drilting mud assessment chemical analysis reference volume, 
9:39615 (R;US) 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING (ROCK) 
See ROCK DRILLING 
DROSOPHILA 
DNA Repair 
Studies of the repair of radiation-induced genetic damage in 
Drosophila. Annual progress report, February 1-July 1, 
1983, 9:41262 (R;US) 
DRUGS 
See also ANTINEOPLASTIC DRUGS 


RADIOPHARMACEUTICALS 
RADIOSENSITIZERS 


Receptors 
Direct binding of radioiodinated monoclonal antibody to tumor 
cells: significance of antibody purity and affinity for drug 
targeting or tumor imaging, 9:41395 (J;US) 
DRY SCRUBBERS 
Demonstration Programs 
Riverside spray dryer and baghouse demonstration program: 
test results, 9:39997 (RA;US) 
Experimental Data 
Riverside spray dryer and baghouse demonstration program: 
test results, 9:39997 (RA;US) 
Test Facilities 
EPRI-sponsored research at the Arapahoe test facility, 9:39996 
(RA;US) 
DRYERS, CLOTHES 
See CLOTHES DRYERS 
DRY-TYPE COOLING TOWERS 
See COOLING TOWERS 
D-T REACTORS 
Fuel Cycle 
Analysis of the tritium requirements for a power reactor, 
9:42431 (R;FR) 
Tritium Recovery 
Analysis of the tritium requirements for a power reactor, 
9:42431 (R;FR) 
DTO 


See DEUTERIUM COMPOUNDS 
TRITIUM COMPOUNDS 


DUBNA PULSED REACTOR 
See IBR-2 REACTOR 
DUOPLASMATRONS 
Efficiency 
Specific features of the processes in the region of ion 
extraction and gas efficiency of ring surface-plasma sources 
of negative hydrogen ions, 9:42471 (R;SU;In Russian) 
DUSTS 
Explosions 
Extinction of coal dust explosion flames by additives, 9:39565 
(RA;US) 
Suppression of coal dust explosion by water barrier in a 
conveyor belt entry, 9:39414 (R;US) 
Inhibition 
Extinction of coal dust explosion flames by additives, 9:39565 
(RA;US) 
Suspensions 
Dust feed mechanism, 9:40863 (P;US) 
DYMAC SYSTEM 


See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 


DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 


See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 


DYNAMICS 
Renormalization 
Critical dynamics and the real space renormalization group, 
9:42259 (RA;IL) 


DYSPROSIUM 164 TARGET 
Deuteron Reactions 
Correlation between intensities of the two-quanta cascades in 
the **Dy(n,2y)'©Dy reaction and effective cross sections of 
the '*Dy(d,p)’*Dy reaction, 9:42105 (R;SU;In Russian) 
Neutron Reactions 
Correlation between intensities of the two-quanta cascades in 
the 'Dy(n,2y)'Dy reaction and effective cross sections of 
the '*Dy(d,p)*™Dy reaction, 9:42105 (R;SU;In Russian) 


E-1422 RESONANCES 
Particle Widths 
Radiative decays of the PHI-, E-, D and Ai-mesons, 9:41868 
(R;XJ;In Russian) 
Radiative Decay 
Radiative decays of the PHI-, E-, D and A:-mesons, 9:41868 
(R;XJ;In Russian) 


See also IONOSPHERE 
STRATOSPHERE 
Humidity 
Automated analysis of upper air soundings to specify 
precipitation type, 9:41140 (R;US) 
Radionuclide Migration 
3. Quarterly progress report 1982, 9:41248 (R;FR;In French) 
Temperature Gradients 
Automated analysis of upper air soundings to specify 
precipitation type, 9:41140 (R;US) 
EARTH PLANET 
Computerized Tomography 
Numerical solution of the equation of the computerized 
tomography and its application in astrophysics, 9:41600 
(R;XJ) 
EARTH-COVERED BUILDINGS 
Construction 
Narrative on history of demonstration unit concept of E3 
Corporation earth sheltered homes, 9:40357 (R;US) 
Design 
Energy-efficient buildings with earth-shelter protection. 
Proceedings, 9:40365 (B;US) 
Multi-therm solar-earth house with retreat area - design 
considerations, 9:39901 (BA;US) 
Energy Efficiency 
Energy-efficient buildings with earth-shelter protection. 
Proceedings, 9:40365 (B;US) 
Multi-therm solar-earth house with retreat area - design 
considerations, 9:39901 (BA;US) 
Manuals 
Architecture earth-sheltered buildings. Design manual 1.4, 
9:40948 (R;US) 
Solar Architecture 
Multi-therm solar-earth house with retreat area - design 
considerations, 9:39901 (BA;US) 
Thermal Analysis 
Sensitivity of earth-sheltered-building thermal performance to 
inside radiation exchange, 9:40366 (BA;US) 
Thermal Efficiency 
Sensitivity of earth-sheltered-building thermal performance to 
inside radiation exchange, 9:40366 (BA;US) 
EBIS 
See ELECTRON BEAM ION SOURCES 
ECCS 
Reactor Simulators 
Simulating the emergency core cooling system (ECCS) 
response during LOCA conditions, 9:40165 (RA;IL) 
ECONOMIC ANALYSIS 
Manuals 
Economic analysis handbook, 9:40277 (R;US) 





ECONOMIC DEVELOPMENT 
Government Policies 
Alternative approach to an evaluation, planning and resource 
allocation system within the Work Incentive (WIN) 
Program. Final report, 9:40250 (R;US) 
ECONOMIC REGULATORY ADMINISTRATION 
Information Dissemination 
ERA controlled correspondence tracking and initiation. Final 
report, 9:42507 (R;US) 
EDS LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EDUCATIONAL FACILITIES 


Research and teaching nuclear sciences at universities in 
developing countries. Report of a technical committee 
meeting organized by the IAEA and held in Argonne, USA 
1-5 June 1981, 9:40274 (R;XA) 

EDWIN I. HATCH-1 REACTOR 
See HATCH-I REACTOR 
EFFICIENCY 
Standardized Terminology 
Standardized efficiency terms: comparison of some Stirling 
engine performance figures, 9:40474 (R;US) 

EFFLUENTS (CHEMICAL) 

See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 

See GASEOUS WASTES 
EFFLUENTS (RADIOACTIVE) 

See RADIOACTIVE EFFLUENTS 
EFFUSION 

See DIFFUSION 
EGYPTIAN ARAB REPUBLIC 

Economic Policy 
Macro effects of alternative price policies in Egypt. Economics 
working paper series, 9:40257 (R;US) 
EHF RADIATION 
See MICROWAVE RADIATION 
EIGENVECTORS 
Calculation Methods 

Methods of simultaneous calculation of several eigenvectors, 

9:42319 (R;SU;In Russian) 
Numerical Solution 
Methods of simultaneous calculation of several eigenvectors, 
9:42319 (R;SU;In Russian) 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
STEINIUM 


Absorption 
Characteristic of metallic state properties of mendelevium and 
other actinoids by thermochromatography, 9:40779 (R;SU) 
EINSTEIN-SCHROEDINGER THEORY 
Weinberg Lepton Model 
Electrical neutrality of atoms and grand unification models, 
9:41960 (R;SU) 
ELASTIC PROPERTIES 
See ELASTICITY 
ELASTIC SCATTERING 
Resonating-Group Method 
Allowance for the Coulomb interaction in the framework of 
algebraic version of the resonating group method, 9:42173 
(R;UA) 
ELASTICITY 
Mathematical Models 
Degenerate critical equilibrium states of hyperelastic systems. 
1. Geometry of degenerate critical states, 9:42267 (R;IT) 
Degenerate critical equilibrium states of hyperelastic systems. 
2. The mathematical structure of phase transition, 9:42268 
(R;IT) 
Phase Transformations 
Degenerate critical equilibrium states of hyperelastic systems. 
2. The mathematical structure of phase transition, 9:42268 
(R;IT) 
ELECTRIC BATTERIES 
Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES. 
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See also LEAD-ACID BATTERIES 
THERMAL BATTERIES 


Electrolytes 

Long cycle life secondary lithium cells utilizing 

tetrahydrofuran. Technical report, 9:40236 (R;US) 
Service Life 
Long cycle life secondary lithium cells utilizing 
tetrahydrofuran. Technical report, 9:40236 (R;US) 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC CONTACTS 
Electrical Properties 

Surface segregation of sulfur during oscillatory pin-on-plate 
wear studies of precious metal electrical contact alloys: I. 
Friction and electrical contact resistance, 9:40552 (R;US) 

Sulfidation 

Surface segregation of sulfur during oscillatory pin-on-plate 
wear studies of precious metal electrical contact alloys: II. 
Surface analysis, 9:40553 (R;US) 

ELECTRIC DISCHARGES 
Spectroscopy 
Optogalvanic spectroscopy of a hollow cathode discharge, 
9:42245 (RA;IL) 
ELECTRIC FIELDS 
Biological Effects 
Field/cell interaction model, 9:41548 (R;US) 
ELECTRIC MOTORS 
Energy Conservation 

Field measurements and determination of electric motor 

efficiency, 9:39989 (BA;US) 
Energy Efficiency 

Field measurements and determination of electric motor 

efficiency, 9:39989 (BA;US) 
Field Tests 

Field measurements and determination of electric motor 

efficiency, 9:39989 (BA;US) 
Industry 

Electric equipment industry: some recent trends in energy 

research and development, 9:40317 (RA;US) 
Retrofitting 

Field measurements and determination of electric motor 

efficiency, 9:39989 (BA;US) 
ELECTRIC POWER 
Cost 

Evaluating the marketability of a lignite deposit for utility 

users, 9:39944 (RA;US) 
Load Management 

Guidelines for thermal storage workshops, 9:40204 (RA;US) 

Load management - methods to reduce electric utilities peak 
loads. Master’s thesis, 9:40319 (R;US) 

Using existing utility billing and load research data to segment 
the commercial sector for energy management opportunities, 
9:40318 (RA;US) 

Marketing 
Electric Power Monthly, May 1984 (Contains glossary), 
9:40320 (R;US) 
Prices 
International energy prices, 1979-1983, 9:40248 (R;US) 
ELECTRIC POWER INDUSTRY 
Health Hazards 

Preliminary control technology survey on Datel-Intersil 

Corporation, Mansfield, Massachusetts, 9:41164 (R;US) 
Indoor Air Pollution 
Preliminary control technology survey on Datel-Intersil 
Corporation, Mansfield, Massachusetts, 9:41164 (R;US) 
ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
Energy Models 

Electric utility research conference. Final technical report 

summary, 9:40302 (R;US) 
Equipment 

Electric equipment industry: some recent trends in energy 

research and development, 9:40317 (RA;US) 
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Management 
Electric equipment industry: some recent trends in energy 
research and development, 9:40317 (RA;US) 
Meetings 
Conference on utility conservation programs: planning, 
analysis, and implementation: proceedings, 9:40445 (R;US) 
ELECTRICAL ENGINEERING 
Research Programs 
Electronics Engineering Department thrust area report, FY’83, 
9:40933 (R;US) 
Reviews 
Electronics Engineering Department thrust area report, FY’83, 
9:40933 (R;US) 
ELECTRICAL EQUIPMENT 


See also ELECTRIC CONTACTS 
SWITCHES 
TRANSFORMERS 


Interfaces 
Metallography of Kovar/glass/thermite interfaces (Electrical 
feedthroughs), 9:41132 (R;US) 
Systems Analysis 
Mine power system analysis-design computer programs. 
Information circular/1984, 9:39443 (R;US) 
ELECTRIC-POWERED VEHICLES 
See also HYBRID ELECTRIC-POWERED VEHICLES 
Acid Electrolyte Fuel Cells 
Electrochemical and surface science research on fuel cells. 
Progress report, January 1-December 31, 1982, 9:40345 
(R;US) 
Superacid electrolyte fuel cells for transportation applications, 
9:40352 (RA;US) 
Fuel Cells 
Overview of the utilization of alternative fuels in fuel cells and 
internal combustion engines, 9:40485 (RA;US) 
Renewable fuels and advanced power sources for 
transportation workshop: proceedings, 9:40484 (R;US) 
Hydrogen Fuel Cells 
Analysis of fuel cell systems for transportation, 9:40356 
(RA;US) 
Conceptual design study of SPE fuel cell powerplant for 
vehicular applications, 9:40351 (RA;US) 
Onboard production of hydrogen for vehicular systems, 
9:40354 (RA;US) 
Lead-Acid Batteries 
Results of electric-vehicle propulsion system performance on 
three lead-acid battery systems, 9:40478 (R;US) 
Performance Testing 
Results of electric-vehicle propulsion system performance on 
three lead-acid battery systems, 9:40478 (R;US) 
ELECTROCHEMICAL CELLS 


See also ELECTRIC BATTERIES 
FUEL CELLS 
PHOTOELECTROCHEMICAL CELLS 


Electrochemistry 
Defect electrochemistry of oxide electrodes, 9:40340 (RA;US) 
Solid Electrolytes 
Proceedings of the conference on high temperature solid oxide 
electrolytes. Volume I. Anion conductors, 9:40329 (R;US) 
Proceedings of the conference on high temperature solid oxide 
electrolytes. Volume II. Cation conductors, 9:40344 (R;US) 
ELECTRODES 
See also CATHODES 
Computerized Simulation 
Porous electrodes I: numerical simulation using Random 
Network and single pore models. Technical report, 9:40235 
(R;US) 
Electric Impedance 
AC measurements on fuel cells and fuel cell components, 
9:40338 (RA;US) 
Interfaces 
Porous electrodes I: numerical simulation using Random 
Network and single pore models. Technical report, 9:40235 
(R;US) 
Ionic Conductivity 
Transport properties of selected metal oxides, 9:40583 (RA;US) 
Overvoltage 
Use of single point contact electrodes to understand porous 
electrode behavior on solid electrolytes, 9:40341 (RA;US) 


ELECTROMAGNETIC RADIATION 
Magnetic Fields 


Porous Materials 
Porous electrodes I: numerical simulation using Random 
Network and single pore models. Technical report, 9:40235 
(R;US) 


Influence of electrode geometry on rf-diode sputtering systems, 
9:40928 (RA;AT) 
Stability 
Redox behavior of high temperature electrodes, 9:40337 
(RA;US) 
ELECTROLYSIS 
See also PHOTOELECTROLYSIS 
Economics 
High-temperature steam electrolysis: technical and economic 
evaluation of alternative process designs, 9:39792 (R;US) 
ELECTROLYTES 
See also SOLID ELECTROLYTES 
Interfaces 
Porous electrodes I: numerical simulation using Random 
Network and single pore models. Technical report, 9:40235 
(R;US) 
Small Angle Scattering 
X-ray and neutron small angle scattering by polyelectrolyte 
solutions, 9:40644 (R;SU;In Russian) 
ELECTROLYTIC CELLS 
Design 
Research and development on high temperature water vapor 
electrolysis, 9:39793 (RA;US) 
Feasibility Studies 
Fusion and high temperature electrolysis, 9:42426 (RA;US) 
Performance Testing 
High temperature electrolysis of water vapor: status and 
perspectives of the German research and development 
activities, 9:39794 (RA;US) 
Solid Electrolytes 
Oxygen exchange measurements on zirconia-yttria electrolyte 
surfaces modified by various dopants, 9:40343 (RA;US) 
Research and development on high temperature water vapor 
electrolysis, 9:39793 (RA;US) 
Thermochemical Processes 
Experiments on the electrolytic step of hydrogen producing 
cyclic processes using 8-aluminium oxide, 9:40744 (R;DE;In 
German) 
Waste Heat Utilization 
Fusion and high temperature electrolysis, 9:42426 (RA;US) 
ELECTROMAGNETIC FIELDS 
Twistor Theory 
Some dual relations in twistor theory, 9:42270 (R;XA) 
ELECTROMAGNETIC INTERACTIONS 


See also PHOTON-PHOTON INTERACTIONS 
PHOTOPRODUCTION 


Supersymmetry 
Grand unification theory and technicolor, 9:41913 (RA;SU;In 
Russian) 
ELECTROMAGNETIC ISOTOPE SEPARATORS 
Automation 
Steps towards automatic operation of the isotope separator, 
9:41106 (RA;IL) 
Radiation Detectors 
Special Si(Li) detector arrangement for maximum efficiency at 
the SOLIS, 9:41107 (RA;IL) 
ELECTROMAGNETIC PULSES 
Incidence Angle 
Plane wave (emp) incidence on a finitely conducting plane 
earth with the magnetic field intensity parallel to the earth's 
surface, 9:42258 (R;US) 
Magnetic Fields 
Plane wave (emp) incidence on a finitely conducting plane 
earth with the magnetic field intensity parallel to the earth’s 
surface, 9:42258 (R;US) 
ELECTROMAGNETIC RADIATION 


See also BREMSSTRAHLUNG 
CHERENKOV RADIATION 
ELECTROMAGNETIC PULSES 
GAMMA RADIATION 
INFRARED RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 





RADIOWAVE RADIATION 
ULTRAVIOLET RADIATION 
VISIBLE RADIATION 

X RADIATION 


Effects 
USSR report: Life sciences effects of nonionizing 
electromagnetic radiation, tables of contents, No. 9, 3 June 
1983-No. 13, 21 December 1983, 9:41549 (R;US) 
ELECTROMAGNETIC TRANSITIONS 
See ENERGY-LEVEL TRANSITIONS 
ELECTROMAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 
ELECTRON ACCEPTOR 
See ELECTRONS 
ELECTRON ACOUSTIC WAVES 
See ELECTRON PLASMA WAVES 
ELECTRON BEAM ION SOURCES 
Performance Testing 
LBS EBIS test-stand, 9:41024 (J;NL) 
ELECTRON BEAMS 
Acceleration 
Interaction of electron bunch, moving in decelerating structure 
with an impulse of accelerating field of finite accumulated 
energy, 9:40989 (R;XJ;In Russian) 
Beam Optics 
Effect of potential drop along a directly heated emitter on 
large cross-section electron beam shaping, 9:40980 (R;SU;In 
Russian) 
Modulation 
Study on the structure of relativistic electron beam modulated 
in a cavity resonator system, 9:40990 (R;UA;In Russian) 
X-Ray Spectra 
Spectroscopic investigation of the pseudospark discharge, 
9:41725 (RA;AT) 
ELECTRON CAPTURE DECAY 
Reviews 
Low radioactivity physics, 9:42166 (RA;CS;In Slovak) 
ELECTRON COLLISIONS 


See also ELECTRON-ATOM COLLISIONS 
ELECTRON-ION COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
ELECTRON-POSITRON COLLISIONS 


Tonization 
Ion and electron impact ionization cross sections, 9:42206 
(RA;US) 
ELECTRON DIFFRACTION 
Search/match program for electron diffraction, 9:42554 (R;US) 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON DRIFT 
Monte Carlo Method 
Unidimensional Monte Carlo calculation of partial excitation 
and fluorescence efficiencies and drift velocities for electrons 
in Argon, 9:41681 (RA;AT) 
ELECTRON MICROSCOPY 
See also TRANSMISSION ELECTRON MICROSCOPY 
Examination of fine scale minerals in coal and coal products, 
9:39332 (RA;US) 
ELECTRON PARAMAGNETIC RESONANCE 
See ELECTRON SPIN RESONANCE 
ELECTRON PLASMA WAVES 
Boltzmann-Vlasov Equation 
Lecture notes on plasma physics, 9:42399 (R;DK) 
ELECTRON REACTIONS 
Breakup Reactions 
Polarization vector of the recoil neutron in the deuteron 
electrodisintegration and the charge form factor of a 
neutron, 9:42017 (RA;SU;In Russian) 
Deep Inelastic Scattering 
Deep inelastic electron scattering from carbon, 9:42031 
(R;FR;In French) 
Elastic Scattering 
Polarization in the elastic eD scattering at large momentum 
transfers and the quark structure of a deuteron, 9:42025 
(R;SU;In Russian) 
Fission 
Electrodisintegration experiments and virtual photon theory, 
9:42139 (RA;SU) 
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Inelastic Scattering 

Electrodisintegration experiments and virtual photon theory, 
9:42139 (RA;SU) 

Polarization effects at electron and neutrino scattering by the 
SLi nucleus with excitation of the Jsup(p)=Osup(+), I=1 
level, 9:42054 (R;SU;In Russian) 

Unified description of direct and resonant excitations of the 
nucleus *°Ca by medium-energy projectiles, 9:42077 (R;DD) 

Quasi-Elastic Scattering 

Study of (e,e’N) reactions from nuclear targets in the quasi- 
elastic region, 9:42032 (R;US) 

Study of isobaric exchange currents in deuterium by the 
reaction ?D(e,e’p)n, 9:42029 (RA;FR;In French) 

Scattering 

Nuclear charge densities in the transition region: 1°?Os, 9:42110 

(J;NL) 
Spin Orientation 

Polarization effects at electron and neutrino scattering by the 
®Li nucleus with excitation of the Jsup(p)=Osup(+), I=1 
level, 9:42054 (R;SU;In Russian) 

ELECTRON SPIN RESONANCE 

Time dependence of radical formation and decay during coal 

hydrogenation, 9:39131 (RA;US) 
Skin Effect 
Effects of thin evaporated metal layers on EPR lineshapes, 
9:41670 (RA;IL) 
ELECTRON TUBES 
See also DIODE TUBES 
S. A. Vekshinksii: 60th birthday, 9:40942 (TJ;US) 
ELECTRON-ATOM COLLISIONS 
Cross Sections 

Optical excitation cross-sections for electron collisions with 

atoms and molecules, 9:41649 (RA;US) 
Excitation 

Electron excitation of vibrational states of D2 and He and 
detection of excited states by laser-induced fluorescence. 
Final report Oct 82-Sep 83, 9:41637 (R;US) 

Measurement of absolute excitation cross sections near 
threshold, 9:41650 (RA;US) 

Optical excitation cross-sections for electron collisions with 
atoms and molecules, 9:41649 (RA;US) 

Information Centers 

Activities of the JILA Atomic Collisions Cross Sections Data 

Center, 9:41652 (RA;US) 
Inner-Shell Ionization 

Theoretical cross sections for inner-shell vacancy production 

by high-energy electrons, 9:41643 (RA;US) 
Ionization 

Electron ejection cross sections in electron and ion impact 
ionization: Ab initio and semiempirical calculations, 9:41640 
(RA;US) 

Electron impact ionization of atoms by fast electrons at small 
momentum transfer, 9:41698 (RA;AT) 

Scattering Amplitudes 
Properties of the scattering amplitude for electron-atom 
collisions, 9:41657 (R;FR) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 


See also DIGITAL-TO-ANALOG CONVERTERS 
MICROWAVE EQUIPMENT 
POWER SUPPLIES 
RESONATORS 


Physical Radiation Effects 
Microwave susceptibility experiments, 9:41100 (R;US) 
ELECTRON-ION COLLISIONS 
Ionization 
Formation of negative and positive cluster ions by electron 
impact of a neutral CO: cluster beam, 9:41717 (RA;AT) 
ELECTRON-MOLECULE COLLISIONS 
Cross Sections 
Cross sections for collisions of subexcitation electrons with 
molecules, 9:41651 (RA;US) 
Optical excitation cross-sections for electron collisions with 
atoms and molecules, 9:41649 (RA;US) 
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Elastic Scattering 

Cross sections for electron impact excitation of molecules, 
9:41648 (RA;US) 

Measurements of secondary electron cross sections by the 
pulsed electron beam time-of-flight method. I. Molecular 
nitrogen, 9:41647 (RA;US) 

Electron Attachment 

Electron attachment coefficients measured with the flowing 
afterglow/Langmuir probe technique between 200 and 600 
K, 9:41687 (RA;AT) 

Excitation 

Electron excitation of vibrational states of D2 and Hz and 
detection of excited states by laser-induced fluorescence. 
Final report Oct 82-Sep 83, 9:41637 (R;US) 

Optical excitation cross-sections for electron collisions with 
atoms and molecules, 9:41649 (RA;US) 

Information Centers 

Activities of the JILA Atomic Collisions Cross Sections Data 

Center, 9:41652 (RA;US) 
Tonization 

Absolute doubly differential cross sections for the ionziation of 
water vapor by electron impact, 9:41639 (RA;US) 

Electron ejection cross sections in electron and ion impact 
ionization: Ab initio and semiempirical calculations, 9:41640 
(RA;US) 

Electron impact ionization of CFs, CCl and CF2Cle, 9:41686 
(RA;AT) 

Oscillator Strengths 

Dipole oscillator strengths observed in electron impact, 

9:41644 (RA;US) 
Rotational States 

Cross sections for electron impact excitation of molecules, 

9:41648 (RA;US) 
Secondary Emission 

Measurements of secondary electron cross sections by the 
pulsed electron beam time-of-flight method. I. Molecular 
nitrogen, 9:41647 (RA;US) 

Vibrational States 
Cross sections for electron impact excitation of molecules, 
9:41648 (RA;US) 
ELECTRON-NUCLEON INTERACTIONS 
See also ELECTRON-PROTON INTERACTIONS 
Electroproduction 

Asymmetry in electroproduction of the A(1232) by polarized 
electrons and the structure of the weak neutral current, 
9:41807 (R;XA) 

ELECTRON-POSITRON COLLISIONS 
Exclusive Interactions 

Exclusive heavy meson production in Z° decay and e* e~ 

annihilation, 9:41789 (R;GB) 
ELECTRON-POSITRON INTERACTIONS 

ASP: a new PEP experiment to measure single photons, 

9:41782 (R;US) 
Annihilation 

e* e~ production of heavy quarks in the string model, 9:41886 
(R;GB) 

Energy-energy correlations to second order in quantum 
chromodynamics, 9:41791 (R;GB) 

Experimental status QCD, 9:41844 (RA;SU;In Russian) 

Higher twist contributions from the direct pion coupling in 
e*e™ annihilation, photoproduction and 7” p Drell-Yan, 
9:41790 (R;GB) 

Gluon Model 
Experimental status QCD, 9:41844 (RA;SU;In Russian) 
Multiple Production 

Why the hadronic multiplicity distributions in e* e~ 

annihilations are so narrow, 9:41896 (J;NL) 
Particle Production 

Production of single W bosons in e* e~ collisions, 9:41897 
G;NL) 

Quantum Chromodynamics 

Modified equations for colorless cluster spectrum, 9:41818 
(R;SU) 

String Models 

e*e” production of heavy quarks in the string model, 9:41886 

(R;GB) 


ELECTRON-PROTON INTERACTIONS 
Electroproduction 


Total cross section for Z° production in electron proton 
collisions, 9:41877 (R;FR) 
ELECTRON-RING ACCELERATORS 
Atomic Beam Sources 
Development of laser source of neutral atoms for a collective 
accelerator, 9:41016 (R;XJ;In Russian) 
Beam Transport 
Ion losses at multiple using of electron-ion ring, 9:40986 
(R;SU;In Russian) 
Electron Beam Injection 
Choice of the injection scheme with a fast-varying magnetic 
field in an adhezator of a collective accelerator, 9:41015 
(R;XJ;In Russian) 
Neutral Atom Beam Injection 
Development of laser source of neutral atoms for a collective 
accelerator, 9:41016 (R;XJ;In Russian) 
ELECTRONS 
See also SOLVATED ELECTRONS 
Energy Losses 
Discussion of electron cross sections for transport calculations, 
9:42201 (RA;US) 
Transport of low energy electrons in water and some physico- 
chemical implications, 9:42203 (RA;US) 
Gauge Invariance 
Asymmetry in electroproduction of the A(1232) by polarized 
electrons and the structure of the weak neutral current, 
9:41807 (R;XA) 
LET 
Data needs for the track structure of alpha particles and 
electrons in water, 9:42204 (RA;US) 
Particle Production 
Nuclear moments and nuclear structure. Annual progress 
report, September 1, 1983-July 31, 1984, 9:42000 (R;US) 
Quasi-Elastic Scattering 
Asymmetry in electroproduction of the A(1232) by polarized 
electrons and the structure of the weak neutral current, 
9:41807 (R;XA) 
Weinberg Lepton Model 
Possible subtraction for the Lorentz non-invariant model, 
9:41884 (R;DK) 
ELECTROSTATIC ACCELERATORS 
Beam Transport 
Calculation of charged particle beam transport system at the 
output of a small-sized electrostatic accelerator, 9:41010 
(RA;SU;In Russian) 
Breakdown 
Some problems in the technique of high-voltage testing of the 
accelerating tube gaps in electrostatic accelerators, 9:40957 
(R;SU;In Russian) 
Computer-Aided Design 
Principles of accelerator designing using on-line designer 
positions, 9:40966 (R;SU;In Russian) 
Semiconductor Resistors 
KEhV-‘5 resistor high-voltage testing, 9:40956 (R;SU;In 
Russian) 
ELECTROSTATIC LENSES 
Computerized Simulation 
Comparison of wide aperture and short residence time ion 
lenses, 9:41103 (R;US) 
ELECTROSTATIC PRECIPITATORS 
Research Programs 
Configurational testing of electron beam ionization for coal fly 
ash precipitators. Quarterly report No. 1, August 5- 
November 4, 1983, 9:39999 (R;US) 
Test Facilities 
EPRI-sponsored research at the Arapahoe test facility, 9:39996 
(RA;US) 
Thermal Insulation 
Finite-difference thermal analysis of an insulation system on 2 
precipitator building in a power plant, 9:39990 (J;US) 
ELECTROSTATIC WAVES 
See PLASMA WAVES 
ELEMENTS 
For chemical elements only. 





Thermal Insulation 


See also METALS 
TRANSURANIUM ELEMENTS 


Mass Balance 
Chemical/physical characterization and management of 
samples from the H-Coal pilot plant site specific assessment, 
9:39273 (R;US) 
ELMO BUMPY TORUS 
Plasma Confinement 
EBT electron energy confinement experiments, 9:42340 (R;US) 
EMBRYOS 
Malformations 
Synfuels teratology, 9:41527 (RA;US) 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMERGENCY PLANS 
Organizing 
Emergency preparedness exercise Posavje 82 in support of the 
Krsko Nuclear Power Plant, Krsko, Yugoslavia. Report to 
the Government of Yugoslavia, 9:40174 (R;XA) 
Planning 
Emergency preparedness exercise Posavje 82 in support of the 
Krsko Nuclear Power Plant, Krsko, Yugoslavia. Report to 
the Government of Yugoslavia, 9:40174 (R;XA) 
EMP 
See ELECTROMAGNETIC PULSES 
EMPLOYEES 


See PERSONNEL 
EMS 
Genetic Effects 
Effects of chemical mutagens on four species of grain legumes, 
9:41515 (RA;XA) 
Mutation studies and mutation breeding in grain legumes, 
9:41514 (RA;XA) 


M 
Effects of chemical mutagens on four species of grain legumes, 
9:41515 (RA;XA) 
Mutation studies and mutation breeding in grain legumes, 
9:41514 (RA;XA) 
END USE SECTOR 


See COMMERCIAL SECTOR 
INDUSTRY 
RESIDENTIAL SECTOR 
TRANSPORTATION SECTOR 


ENDF 
See NUCLEAR DATA COLLECTIONS 
ENDONUCLEASES 
Biochemical Reaction Kinetics 
Properties of the uvrABC endonuclease from E. coli, 9:41265 
(BA;US) 
Enzyme Activity 
Characteristics of thymine dimer excision from xeroderma 
pigmentosum chromatin, 9:41272 (BA;US) 
Enzymatic properties of the purified Escherichia coli uvrABC 
complex, 9:41490 (BA;US) 
Genes 
Mechanisms for the initiation of bacteriophage T7 DNA 
replication, 9:41308 (BA;US) 
Properties of the uvrABC endonuclease from E. coli, 9:41265 
(BA;US) 
ENERGY 
Recycling 
Integrated energy-agro-waste systems for small-scale farms. 
Report on Phase I, 9:41407 (R;US) 
ENERGY ANALYSIS 
Research Programs 
Engineering Physics Division progress report, December 31, 
1983, 9:40275 (R;US) 
ENERGY CONSERVATION 
Coordinated Research Programs 
Second energy R and D programme energy conservation 
(1979-83), 9:40281 (R;LU) 
Economic Analysis 
Economic analysis handbook, 9:40277 (R;US) 


Performance contracting for energy efficiency: an introduction 
with case studies. Final report, 9:40364 (R;US) 
Manuals 
Economic analysis handbook, 9:40277 (R;US) 
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Program Management 

Residential Conservation Service. Hearing before the 
Subcommittee on Energy Conservation and Power of the 
Committee on Energy and Commerce, House of 
Representatives, Ninety-Eighth Congress, First Session, 
September 26, 1983, 9:40284 (B;US) 

Sociology 

Decreasing household energy use through social marketing: 

the dishwashing case, 9:41259 (R;NL) 
ENERGY CONSUMPTION 
See also FUEL CONSUMPTION 

Documentation of the Pacific Northwest Nonresidential 
Buildings Feasibility Survey. Volume I. General building 
and thermal shell characteristics, 9:40279 (R;US) 

Forecasting 

Assessment of residential energy consumption data and their 
use in forecasting models. Volume 1. Overview, 9:40287 
(R;US) 

Final energy consumption in the European Communities 1980- 
1990, 9:40242 (R;LU) 

Forecasting commercial electricity consumption at the Energy 
Information Administration, 9:40300 (R;US) 

Implementation of a national model of commercial energy use 
on a microcomputer, 9:40286 (R;US) 

Monitoring 

Daily Thermal Energy Storage: Canadian experience, 9:40206 

(RA;US) 
ENERGY DEMAND 
Economic Elasticity 

Energy demand and generalized fuel-choice model for the 

primary-metals industry, 9:40432 (J;US) 
Energy Models 

Energy demand in non-OECD countries: oil demand, 9:40240 

(R;US) 
Forecasting 

Energy demand and generalized fuel-choice model for the 
primary-metals industry, 9:40432 (J;US) 

Energy production from hardwoods growing on southern pine 
sites. Forest Service general technical report, 9:39844 (R;US) 

European energy model forecasting of medium-term demand - 
case study for France 1982-83, 9:40247 (R;XE) 

Residential Wood Combustion Study. Task 3. Wood fuel use 
projection. Final report, 9:40325 (R;US) 

Updating the medium-term EC energy model for the Federal 
Republic of Germany and new reference case, 9:40245 
(R;LU) 

ENERGY EXPENSES 
International energy prices, 1979-1983, 9:40248 (R;US) 
ENERGY LEVELS 
Mathematical Models 

Two- and three-matrix models with SU(2) internal symmetry, 

9:42279 (R;SU) 
SU-2 Groups 

Two- and three-matrix models with SU(2) internal symmetry, 

9:42279 (R;SU) 
ENERGY MODELS 
Energy Demand 

Updating the medium-term EC energy model for the Federal 
Republic of Germany and new reference case, 9:40245 
(R;LU) 

Federal Republic of Germany 

Updating the medium-term EC energy model for the Federal 
Republic of Germany and new reference case, 9:40245 
(R;LU) 

Implementation 
Implementation of a national model of commercial energy use 
on a microcomputer, 9:40286 (R;US) 
ENERGY OPERATORS 
See HAMILTONIANS 
ENERGY POLICY 
Planning 
Energy Emergency Preparedness Program. Final report, June 
20, 1979-September 30, 1980, 9:40241 (R;US) 
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ENERGY SOURCE DEVELOPMENT 
Energy Conservation 
Trends in industrial energy research and development, 9:40249 
(RA;US) 
Energy Demand 
Trends in industrial energy research and development, 9:40249 
(RA;US) 
Mathematical Models 
Economic vulnerability and the energy transition, 9:40253 
(J;US) 
ENERGY SOURCES 


See also FOSSIL FUELS 
NUCLEAR FUELS 
WOOD FUELS 


Comparative Evaluations 
Assessment of comparative and non-comparative factors in 
alternate energy system, 9:40243 (R;LU) 
Supply Disruption 
Economic vulnerability and the energy transition, 9:40253 
(J;US) 
Technology Assessment 
Assessment of comparative and non-comparative factors in 
alternate energy system, 9:40243 (R;LU) 
ENERGY SUPPLIES 
Supply Disruption 
Energy Emergency Preparedness Program. Final report, June 
20, 1979-September 30, 1980, 9:40241 (R;US) 
ENERGY SYSTEMS 
Use only in generic sense; e.g., comparisons of several energy 
systems or theoretical studies when system is not denoted 
specifically. 
See also COOLING SYSTEMS 
GEOPRESSURED SYSTEMS 
HEAT DISTRIBUTION SYSTEMS 


POWER SYSTEMS 
TOTAL ENERGY SYSTEMS 


Comparative Evaluations 
Assessment of comparative and non-comparative factors in 
alternate energy system, 9:40243 (R;LU) 
Economics 
Assessing the economic potential of advanced technologies- 
approach and energy applications, 9:40252 (BA;US) 
Technology Assessment 
Assessing the economic potential of advanced technologies- 
approach and energy applications, 9:40252 (BA;US) 
ENERGY-LEVEL DENSITY 
Phi4-Field Theory 
Density of states of random systems, 9:41932 (R;XA) 
Thomas-Fermi Model 
Semiclassical calculation of 1p-1h and 2p-2h level densities, 
9:42197 (RA;FR) 
ENERGY-LEVEL SCHEMES 
See ENERGY LEVELS 
ENERGY-LEVEL TRANSITIONS 
Pressure Dependence 
Pressure-induced rotation-libration transition in molecular solid 
hydrogen. A comparison between interaction potentials, 
9:41669 (RA;IL) 
ENERGY-MOMENTUM TENSOR 
Gauge Invariance 
Equivalence of Hilbert and Belinfante energy-momentum 
tensors, 9:42272 (R;SU;In Russian) 
Hilbert Space 
Equivalence of Hilbert and Belinfante energy-momentum 
tensors, 9:42272 (R;SU;In Russian) 
Minkowski Space 
Equivalence of Hilbert and Belinfante energy-momentum 
tensors, 9:42272 (R;SU;In Russian) 
ENGINEERING 
See also ELECTRICAL ENGINEERING 
SAFETY ENGINEERING 
Computer Codes 
ICES system, 9:42523 (R;XE) 
Research Programs 
Mechanical Engineering Research Program. Annual report, 
FY 1983, 9:40855 (R;US) 
ENGLAND 
See UNITED KINGDOM 


Structure-Activity Relationships 


ENRICHED URANIUM REACTORS 

Reactors primarily fuelled with ENRICHED URANIUM. 

See also AGR TYPE REACTORS 

ANGRA-I REACTOR 

BROWNS FERRY-1 REACTOR 

BROWNS FERRY-2 REACTOR 

BROWNS FERRY-3 REACTOR 

DODEWAARD REACTOR 

GINNA-1 REACTOR 

HATCH-1 REACTOR 

HFR REACTOR 

HIFAR REACTOR 

HOPE CREEK-1 REACTOR 

INDIAN POINT-3 REACTOR 

KUR REACTOR 

MILLSTONE-3 REACTOR 

NSRR REACTOR 

PALISADES-1 REACTOR 

PHENIX REACTOR 

PULSTAR-BUFFALO REACTOR 

RINGHALS-I REACTOR 

SAN ONOFRE-2 REACTOR 

SAN ONOFRE-3 REACTOR 

SHIPPINGPORT REACTOR 

SURRY-1 REACTOR 

SURRY-2 REACTOR 

THREE MILE ISLAND-2 REACTOR 

TVO-1 REACTOR 

TVO-2 REACTOR 

VENUS REACTOR 

VK-50 REACTOR 

VRAIN REACTOR 

WWER TYPE REACTORS 
Reactor Licensing 

Safety evaluation report related to the renewal of the operating 
license for the Union Carbide Subsidiary B, Inc. Research 
Reactor (Docket No. 50-54), 9:40179 (R;US) 

Reactor Safety 

Safety evaluation report related to the renewal of the operating 
license for the Union Carbide Subsidiary B, Inc. Research 
Reactor (Docket No. 50-54), 9:40179 (R;US) 

ENVIRONMENT 
Chemical Analysis 

Quality assurance for environmental analytical chemistry, 1983, 

9:40686 (R;US) 
Global Fallout 

Environmental radioactivity surveillance programme: results 

for the UK for 1982, 9:41189 (R;GB) 
ENVIRONMENTAL IMPACT STATEMENTS 

Conversion to coal: Baltimore Gas and Electric Company, 
Brandon Shores Generating Station Units 1 and 2, Anne 
Arundel County, Maryland. Final environmental impact 
statement, 9:39940 (R;US) 

ENVIRONMENTAL POLICY 
See also WATER POLICY 

Benzene fugitive emissions: background information for 
promulgated standards, 9:41193 (R;US) 

Federal and state efforts to protect ground water, 9:41256 
(R;US) 

ENVIRONMENTAL PROTECTION AGENCY 

See US EPA 
ENVIRONMENTAL QUALITY 

See also AIR QUALITY 

Alternative gaseous fuels safety assessment, 9:39595 (J;US) 

ENVIRONMENTAL TRANSPORT 

See also RADIONUCLIDE MIGRATION 

Mathematical Models 

Implementation of the US EPA (United States Environmental 
Protection Agency) Regional Oxidant Modeling System, 
9:41173 (R;US) 

Influence of the turbulence typing scheme upon the cumulative 
frequency distributions of the calculated relative 
concentrations for different averaging times, 9:41148 (R;XE) 

Physico-chemical model of toxic substances in the Great 
Lakes, 9:41246 (R;US) 

ENZYME INHIBITORS 
Genes 

Mechanisms for the initiation of bacteriophage T7 DNA 

replication, 9:41308 (BA;US) 
Structure-Activity Relationships 

Inhibition of xenobiotic-degrading hydrolases by 
organophosphinates. Annual progress report No. 1 Jul 82-1 
Jul 83, 9:41507 (R;US) 





See US EPA 
EPITHELIUM 
Biological Regeneration 
Recovery of the spermatogenetic epithelium in the mouse after 
irradiation with 1-MeV fission neutrons, 9:41455 (R;NL;In 
Dutch) 
EPOXIDES 
Curing 
Characterization of potential weapon component materials by 
combined gas chromatography/mass spectrometry and gas 
chromatography/Fourier transform infrared spectroscopy 
(Commercial accelerator for curing epoxy systems), 9:40615 
(R;US) 
Materials Testing 
Irradiation and testing of SPAULRAD-S/sup a/ for fusion 
magnet applications, 9:40610 (R;US) 
Physical Radiation Effects 
Irradiation and testing of SPAULRAD-S/sup a/ for fusion 
magnet applications, 9:40610 (R;US) 
Voids 
Ultrasonic wave scattering by a subsurface flaw in joined fluid- 
solid half spaces, 9:40572 (J;US) 
EPOXY COMPOUNDS 
See EPOXIDES 
EPR 
See ELECTRON SPIN RESONANCE 
EPSTEIN-BARR VIRUS 
See ONCOGENIC VIRUSES 
EQUATIONS 


See also BETHE-SALPETER EQUATION 
DIFFERENTIAL EQUATIONS 
EQUATIONS OF STATE 
FADDEEV EQUATIONS 
INTEGRAL EQUATIONS 
LANGEVIN EQUATION 


Analytical Solution 
Integral solutions of the Diophantine equation 
Ty*hx + y3sup(n),y= +-1, n> =0, 9:42323 (R;XA) 
Integral solutions of the Diophantine equation 
Ty? =x* + y5sup(n):y= +-!, n> =0, 9:42324 (R;XA) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATIONS OF STATE 
Computerized Simulation 
Effective utilization of equations of state for thermodynamic 
properties in process simulation, 9:40797 (J;US) 
Perturbation Theory 
Universality of bridge functions and its relation to variational 
perturbation theory and additivity of equations of state, 
9:42260 (RA;IL) 
EQUILIBRIUM PLASMA 
Plasma drift equilibrium (GYRATION) in toroidal systems 
with complex magnetic-field geometry, 9:42407 (TG;US) 
Grad-Shafranov Equation 
Numerical computation of MHD equilibria, 9:42373 (R;RO) 
Numerical Solution 
Numerical computation of MHD equilibria, 9:42373 (R;RO) 
EQUIPMENT INTERFACES 
Data Transmission 
SUMMA serial highway controller, 9:40925 (R;SU;In Russian) 
ERBIUM 
Electron Spin Resonance 
Effects of thin evaporated metal layers on EPR lineshapes, 
9:41670 (RA;IL) 
Ton-Atom Collisions 
Investigation of the projectile atomic number dependence of 
the L-subshell ionization. No. B/9, 9:41678 (R;HU) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES 
Correlations 
Relationship between erythrocyte volume and cell age in 
humans and baboons. Technical report, 9:41357 (R;US) 
Survival Time 
Effect of an electrical left ventricular assist device on red 
blood cell and platelet survival in the cow. Technical report, 
9:41396 (R;US) 
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Volume 

Relationship between erythrocyte volume and cell age in 

humans and baboons. Technical report, 9:41357 (R;US) 
ERYTHROSINE 
Fluorescence 

Photophysics and photochemistry of xanthene dyes in polymer 

solutions and films, 9:40750 (J;US) 
ES COMPUTERS 
Computer Networks 

Software for the ES-1010 intercomputer connection, 9:41013 

(R;SU;In Russian) 
Display Devices 

Connection of the OSK-4 graphics display with the ES-1010 
computer in the regime of direct access, 9:41067 (R;SU;In 
Russian) 

Equipment Interfaces 

Connection of the OSK-4 graphics display with the ES-1010 
computer in the regime of direct access, 9:41067 (R;SU;In 
Russian) 

ESERINE 
Biological Effects 

Nonlinear performance interaction upon exposure to 
anticholinesterase and ionizing radiation. Final report Jan- 
Apr 83, 9:41411 (R;US) 

Synergism 

Nonlinear performance interaction upon exposure to 
anticholinesterase and ionizing radiation. Final report Jan- 
Apr 83, 9:41411 (R;US) 

ESR 
See ELECTRON SPIN RESONANCE 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA MESONS 
Particle Decay 

Current and constituent quark masses in a four-quark 
interaction model, 9:41915 (R;XJ;In Russian) 

Violation of isospin invariance, 9:41916 (R;SU;In Russian) 

Particle Production 

70 and eta meson production in hadron-nucleus interactions at 
the momentum of 10.5 GeV/c, 9:41758 (R;SU;In Russian) 

Investigation of the eta production on aluminium and copper 
nuclei by 7~ mesons at the momentum of 3.3 GeV/c, 
9:42065 (R;SU;In Russian) 

ETA-549 
See ETA MESONS 
ETHANE 
Chemical Reactions 

Full optimized reaction space model for quantum chemical 
reaction calculations. Definition, applications, and the 
IntraAtomic correlation correction extension (Hz exchange 
between ethane and ethylene; gas-phase ozonolysis), 9:40717 
(R;US) 

Density 
Densimetry in compressed fluids by combining hydrostatic 
weighing and magnetic levitation, 9:41125 (J;US) 
Thermodynamic Properties 
Phase equilibrium studies. Final report, 9:39256 (R;US) 
ETHANOL 
Adsorption 

Surface characterization of coal: interaction of vapors and 

liquids with coals, 9:39317 (RA;US) 
Biosynthesis 

Construction of a bacterium to convert cellulose to ethanol. 

Final report, 9:39835 (R;US) 
Production 

Alcohol fuel from Ohio farms, 9:39834 (R;US) 

Assessment of energy potential from biomass in Louisiana. 
Final report, 9:39823 (R;US) 

Organic wastes for fuel and fertilizer in developing countries, 
9:39836 (R;AT) 

Properties and application of immobilized B-D-glucosidase 
coentrapped with Zymomanas mobilis in calcium alginate, 
9:41392 (J;US) 

Testing and evaluation of an alcohol production facility 
utilizing potatoes as a feedstock. Final report, 9:39837 
(R;US) 
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Vapor Condensation 
Experimental and theoretical study of condensation in 
multicomponent vapors. Quarterly report No. 1, 15 
February-14 May 1984, 9:40653 (R;US) 
ETHANOL FUELS 
Use for pure ethanol, ethanol-water mixtures, or ethanol with 
additives; for ethanol-gasoline mixtures, use GASOHOL. 
Evaluation 
Overview of the utilization of alternative fuels in fuel cells and 
internal combustion engines, 9:40485 (RA;US) 
ETHANOL PLANTS 
By-Products 
Testing and evaluation of an alcohol production facility 
utilizing potatoes as a feedstock. Final report, 9:39837 
(R;US) 
Use of corn distiller’s solubles from an ethanol plant for 
aquaculture, 9:40427 (R;US) 
Commercialization 
Cellulose-ethanol commercialization. Final report, 9:39838 
(R;US) 
Liquid Wastes 
Testing and evaluation of an alcohol production facility 
utilizing potatoes as a feedstock. Final report, 9:39837 
(R;US) 
Net Energy 
Ethanol production energy analysis, 9:39833 (R;US) 
Solid Wastes 
Testing and evaluation of an alcohol production facility 
utilizing potatoes as a feedstock. Final report, 9:39837 
(R;US) 
ETHERS 
See also ANISOLE 
Solvent Properties 
Measurement and prediction of aromatic solute distribution 
coefficients for aqueous-organic solvent systems. Final 
report, 9:39388 (R;US) 
ETHNIC GROUPS 
See MINORITY GROUPS 
ETHOCEL 
See CELLULOSE 
ETHERS 
ETHYL ALCOHOL 
See ETHANOL 
ETHYL METHANESULFONATE 
See EMS 
ETHYLENE 
Adsorption 
Surface chemistry of NiO (100). Master's thesis, 9:40706 
(R;US) 
Binding Energy 
(e, 2e) spectroscopy of the monoholoderivative of the C2H, 
molecule, 9:40736 (RA;AT) 
Chemical Reaction Yield 
Enhanced ethylene production via flash methanolysis of coal, 
9:39303 (J;US) 
Chemical Reactions 
Full optimized reaction space model for quantum chemical 
reaction calculations. Definition, applications, and the 
IntraAtomic correlation correction extension (H2 exchange 
between ethane and ethylene; gas-phase ozonolysis), 9:40717 
(R;US) 
Cluster Model 
Intramolecular fragmentation of ethylene clusters, 9:41718 
(RA;AT) 
Electron Spectroscopy 
(e, 2e) spectroscopy of the monoholoderivative of the C2H, 
molecule, 9:40736 (RA;AT) 
Ton Pairs 
Intramolecular fragmentation of ethylene clusters, 9:41718 


2, 1 February-30 April 1981, 9:39214 (R;US) 
ETHYLENE POLYMERS 
See POLYETHYLENES 
EUCLIDEAN QUANTUM FIELD THEORY 
See CONSTRUCTIVE FIELD THEORY 


EUCLIDEAN SPACE 
Analytical Solution 
New solutions of Euclidean SU(2) gauge theory, 9:41931 
(R;XA) 
SU-2 Groups 
New solutions of Euclidean SU(2) gauge theory, 9:41931 
(R;XA) 
EUREX PROCESS 
Radiation Protection 
Radiological prevention in a reprocessing plant, 9:39770 
(R;IT;In Italian) 
EUROPE 
See also WESTERN EUROPE 
Weather 
Development of a basic statistical weather model valid in 
Europe for design and energy calculations, 9:41139 (R;LU) 
EUROPEAN COMMUNITIES 
Coordinated Research Programs 
Long term European investment in energy R and D, 9:40244 
(R;LU) 
Energy Conservation 
Second energy R and D programme energy conservation 
(1979-83), 9:40281 (R;LU) 
Energy Consumption 
Final energy consumption in the European Communities 1980- 
1990, 9:40242 (R;LU) 
Paper Industry 
Energy audit No. 3: Pulp, paper and board industry in the 
European Economic Community, 9:40429 (R;LU) 
EUROPIUM 154 
Biological Accumulation 
Impact of nuclear releases into the aquatic environment. Final 
report for the period 1 July 1980-30 June 1982, 9:41239 
(R;AT) 
EUROPIUM COMPOUNDS 
See also EUROPIUM SULFIDES 
Crystal Structure 
Hydrogen sites in A2BH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 
Ru), 9:40730 (J;US) 
Lattice Parameters 
Hydrogen sites in A2BH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 
Ru), 9:40730 (J;US) 
Structural Models 
Hydrogen sites in A2BH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 
Ru), 9:40730 (J;US) 
EUROPIUM SULFIDES 
Superconductivity 
Effect of pressure and oxygen defects in divalent Chevrel- 
phase superconductors, 9:40659 (J;US) 
Transition Temperature 
Effect of pressure and oxygen defects in divalent Chevrel- 
phase superconductors, 9:40659 (J;US) 
EUTECTICS 
Temperature Gradients 
Effect of a thermal gradient applied to a sinusoidal surface 
profile, 9:40526 (R;US) 
EVALUATED NUCLEAR DATA FILE 
See NUCLEAR DATA COLLECTIONS 
EVEN-EVEN NUCLEI 
Even protons, even neutrons. 


See also BERYLLIUM 8 
CALCIUM 40 
CALCIUM 42 
CALCIUM 44 
CALCIUM 48 
CALCIUM 52 
CALIFORNIUM 252 
CARBON 12 
CARBON 14 
CERIUM 140 
CHROMIUM 52 
GERMANIUM 68 
HELIUM 4 
IRON 54 
LEAD 208 
LEAD 210 
MAGNESIUM 24 
MERCURY 194 
MERCURY 198 
NEON 26 
NICKEL 58 





EVEN-EVEN NUCLEI 
Temperature Gradients 


NICKEL 60 
NICKEL 62 
NICKEL 64 
OSMIUM 192 
OXYGEN I6 
OXYGEN 18 
PLUTONIUM 238 
PLUTONIUM 240 
POLONIUM 210 
RADIUM 226 
RADON 220 
RADON 222 
RUTHENIUM 106 
SAMARIUM 150 
SAMARIUM 152 
SILICON 28 
SILICON 30 
STRONTIUM 90 
SULFUR 32 
SULFUR 34 
THORIUM 232 
TITANIUM 48 
TITANIUM 50 
URANIUM 232 
URANIUM 238 
YTTERBIUM 164 
ZIRCONIUM 90 
Quasiparticle-Phonon Model 
Basic equations of the quasiparticle-phonon nuclear model, 
9:42180 (R;SU) 
EVEN-ODD NUCLEI 
Even protons, odd neutrons. 
See also BARIUM 133 
BARIUM 135 
BERYLLIUM 7 
CALIFORNIUM 251 
CARBON 11 
CARBON 13 
CHROMIUM 51 
GADOLINIUM 153 
IRON 59 
KRYPTON 85 
NICKEL 63 
OXYGEN 17 
OXYGEN 21 
PLATINUM 195 
PLATINUM 197 
PLUTONIUM 237 
PLUTONIUM 239 
SAMARIUM 149 
STRONTIUM 85 
STRONTIUM 89 
THORIUM 231 
TITANIUM 49 
URANIUM 231 
URANIUM 233 
URANIUM 235 
URANIUM 239 
YTTERBIUM 169 
ZIRCONIUM 95 
Nuclear Deformation 
Coexistence in odd-mass nuclei, 9:42200 (J;NL) 
EVOLUTION 
See BIOLOGICAL EVOLUTION 
EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCRETION ANALYSIS 
See PERSONNEL MONITORING 
EXHAUST GASES 
Calibration Standards 
EPA (Environmental Protection Agency) recommended 
practice for naming I/M (inspection/maintenance) 
calibration gas. Technical report, 9:41194 (R;US) 
Gas Analysis 
Development of the continuous analysis system of alcohol in 
automotive exhaust gas, 9:40459 (RA;DE) 
EXOTIC ATOMS 
See HADRONIC ATOMS 
EXOTIC RESONANCES 
Particle Production 
Multiquark resonance states, 9:41767 (RA;SU;In Russian) 
Quark Model 
Multiquark resonance states, 9:41767 (RA;SU;In Russian) 
EXPERIMENTAL REACTORS 
For engineering testing of reactor components such as : FUEL 
ELEMENTS, COOLING SYSTEMS, etc. 


See also SUBCRITICAL ASSEMBLIES 
VENUS REACTOR 
ZERO POWER REACTORS 
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Experimental Channels 
PIK reactor experimental capabilities, 9:40143 (RA;SU;In 
Russian) 
EXPLOSIONS 


See also CHEMICAL EXPLOSIONS 
NUCLEAR EXPLOSIONS 
SURFACE EXPLOSIONS 


Inhibition 
Suppression of coal dust explosion by water barrier in a 
conveyor belt entry, 9:39414 (R;US) 
EXPLOSIVES 
Pyrolysis 
Installation restoration general environmental technology 
development. Task 2. Incineration test of explosives 
contaminated soils at Savanna Army Depot activity, 
Savanna, Illinois. Final report Sep 82-Jan 84, 9:41220 (R;US) 
EXPONENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 
EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXTENDED PARTICLE MODEL 
See also BAG MODEL 
STRING MODELS 
Outline of a nonlinear, relativistic quantum mechanics of 
extended particles, 9:41797 (R;IT) 
EXTRACELLULAR SPACE 
Activation Analysis 
Extracellular and intracellular space measured by total body 
neutron activation, 9:41398 (BA;US) 
EXTRACTION APPARATUSES 
See also EXTRACTION COLUMNS 
Performance 
Hydraulic performance of a multistage array of advanced 
centrifugal contactors, 9:39687 (R;US) 
EXTRACTION COLUMNS 
Computerized Simulation 
Function TTR for separation-columns. Comment on the 
separation of Kr-85 from the drawing-off air of nuclear 
plants, 9:39765 (TG;FR;In French) 
EXTRACTION (SOLVENT) 
See SOLVENT EXTRACTION 
EXTRAPOLATION CHAMBERS 
Extrapolation chamber for absolute energy dose rate 
measurement of beta and soft x radiation, 9:41083 (R;AT;In 
German) 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 
EXXON DONOR SOLVENT LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EXXON LIQUEFACTION PROCESS 
Pilot Plants 
Fractionation system solids entrainment in towers and safety 
concerns for vacuum tower feed configuration report for the 
technical data analysis program, 9:39259 (R;US) 


FABRIC FILTERS 
Test Facilities 
EPRI-sponsored research at the Arapahoe test facility, 9:39996 
(RA;US) 
FABRY-PEROT INTERFEROMETER 
Computerized Simulation 
Modeling of Fabry-Perot collection optics, 9:41118 (R;US) 
FACE 
Biomedical Radiography 
Craniofacial norms in white adult males. Final report 1 Oct 80- 
30 Sep 83, 9:41380 (R;US) 
Morphology 
Craniofacial norms in white adult males. Final report 1 Oct 80- 
30 Sep 83, 9:41380 (R;US) 
FACILITIES (EDUCATIONAL) 
See EDUCATIONAL FACILITIES 





FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES 
See TEST FACILITIES 
FADDEEV EQUATIONS 
Computer Codes 
Standardization of calculation programs for the Faddeev 
equations as illustrated by the elastic pion-deuteron 
scattering, 9:41873 (R;XJ;In Russian) 
FALLOUT 
For radioactive fallout only. 
See also GLOBAL FALLOUT 
Computer Calculations 
Comparison between the NATO and SIMFIC fallout 
prediction methods, 9:41186 (RA;IL) 
SIMFIC. A fallout prediction computer program, 9:41209 
(RA;IL) 
Forecasting 
Comparison between the NATO and SIMFIC fallout 
prediction methods, 9:41186 (RA;IL) 
Diffusion transport model of DELFIC, 9:41211 (RA;IL) 
Mathematical Models 
Far field fallout prediction techniques. Doctoral thesis, 9:41183 
(R;US) 
Particle Size 
Method for calculating the fractional rate of radioactivity 
deposition for a range of yields and various particle size - 
activity distributions. Master's thesis, 9:41184 (R;US) 
Radioactivity 
Fractionation and the particle activity model of DELFIC, 
9:41210 (RA;IL) 
FALLOUT PARTICULATES 


See FALLOUT 
PARTICLES 


FALLOUT SHELTERS 
Optimization 
Fallout protection factor calculations for shelters and earth 
covered structures, 9:40846 (RA;IL) 
FARADAY GENERATORS 
See MHD GENERATORS 
FARM EQUIPMENT 
Fuel Substitution 
Converting gasoline farm tractors to run efficiently on farm- 
produced alcohol, 9:40428 (R;US) 
FARMS 
Energy Conservation 
Integrated energy-agro-waste systems for small-scale farms. 
Report on Phase I, 9:41407 (R;US) 
Ethanol Plants 
Alcohol fuel from Ohio farms, 9:39834 (R;US) 
FAST BREEDER BLANKET FACILITY (FBBF) 
See SUBCRITICAL ASSEMBLIES 
FAST NEUTRONS 
Differential Cross Sections 
Recent progress in fast neutron activation cross section data, 
9:39584 (RA;XA) 
Neutron Spectra 
Calculation of neutron spectra and moderation characteristics 
of rocks - an arithmetic approach, 9:41574 (RA;XA) 
Slowing-Down Length 
Calculation of neutron spectra and moderation characteristics 
of rocks - an arithmetic approach, 9:41574 (RA;XA) 
FATIGUE 
Test Facilities 
Automated fatigue crack growth rate test system, 9:40542 
(RA;US) 
FAULT TREE ANALYSIS 
Computer Calculations 
Description of the TREBIL, CRESSEX and STREUSL 
computer programs, that belongs to RALLY computer code 
pack for the analysis of reliability systems, 9:42515 (R;BR;In 
Portuguese) 


FERMILAB ACCELERATOR 
Synchrotron Oscillations 


Codes 
Description of the TREBIL, CRESSEX and STREUSL 
computer programs, that belongs to RALLY computer code 
pack for the analysis of reliability systems, 9:42515 (R;BR;In 
Portuguese) 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FECES 
Quantitative Chemical Analysis 
Selective determination of plutonium and transplutonic 
elements (Am, Cm) in feces ashes, 9:41204 (R;FR;In French) 
FEDERAL GOVERNMENT 
See NATIONAL GOVERNMENT 
FEDERAL REGION X 
Prior to June 1982 this concept was indexed to PACIFIC 
NORTHWEST REGION. 
See also ALASKA 
IDAHO 


OREGON 
WASHINGTON 


Environmental Policy 

Environmental management report for Environmental 

Protection Agency, Region 10, March 1983, 9:41195 (R;US) 
FEED MATERIALS PLANTS 
Abandoned Sites 

Urandium mill tailings remedial action program. Radiological 
survey of Shiprock vicinity property SH06, Shiprock, New 
Mexico, August-November 1982, 9:41207 (R;US) 

Uranium mill tailings remedial action program. Radiological 
survey of Shiprock vicinity property SH04, Shiprock, New 
Mexico, September-November 1982, 9:41205 (R;US) 

Uranium mill tailings remedial action program. Radiological 
survey of Shiprock vicinity property SHOS, Shiprock, New 
Mexico, August-November 1982, 9:41206 (R;US) 

FERMENTATION ALCOHOL 
See ETHANOL 
FERMI BETA THEORY 
See FERMI INTERACTIONS 
FERMI CONSTANTS 
See FERMI INTERACTIONS 
FERMI INTERACTIONS 
Perturbation Theory 

Fermi interaction. Conservation of vector current and modified 

perturbation theory, 9:41817 (R;SU) 
Vector Currents 
Fermi interaction. Conservation of vector current and modified 
perturbation theory, 9:41817 (R;SU) 
FERMI PSEUDOPOTENTIAL 
See FERMI INTERACTIONS 
FERMI STATISTICS 
Quantum Field Theory 
Constraints on bosonization in higher dimensions, 9:41982 
(R;DK) 
FERMI-DIRAC STATISTICS 
See FERMI STATISTICS 
FERMILAB ACCELERATOR 

Facility at Fermi National Accelerator Laboratory, Batavia, 
Illinois, includes main synchroton, booster synchrotron, and 
linac. 

Beam Bunchers 
Design of the RF cavity and power amplifier for the Fermilab 
antiproton source, 9:41026 (J;US) 
Cavity Resonators 
Design of the RF cavity and power amplifier for the Fermilab 
antiproton source, 9:41026 (J;US) 
Spectrometers 


A study of charm production in the strong interactions using a 
prompt muon trigger, 9:41785 (BA;US) 
Power Amplifiers 
Design of the RF cavity and power amplifier for the Fermilab 
antiproton source, 9:41026 (J;US) 
Radiation Detectors 
Fabrication and testing of a 3-m diameter superconducting 
solenoid for the Fermilab Collider Detector, 9:41006 (R;US) 
Synchrotron Oscillations 
Phase dynamics near transition energy in the Fermilab Main 
Ring, 9:40996 (J;GB) 





FERMIONS 
Chiral Symmetry 


FERMIONS 


See also BARYONS 
LEPTONS 


Chiral Symmetry 
Instanton induced compactification and fermion chirality, 
9:41898 (R;XA) 
Fock Representation 
Dirac calculus for modules over Grassmann algebra, 9:41821 
(R;SU) 
Grand Unified Theory 
Role of 75sub(H) in fermion mass hierarchy, 9:41902 (R;XA) 
Mass Formulae 
Role of 75sub(H) in fermion mass hierarchy, 9:41902 (R;XA) 


Status of the Rubakov-Callan effect, 9:41810 (R;XA) 
String Models 
Fermion coupled with vortex with dyon excitation, 9:41799 
(R;XA) 
Unified Gauge Models 
Fermion coupled with vortex with dyon excitation, 9:41799 
(R;XA) 
FERMI-THOMAS MODEL 
See THOMAS-FERMI MODEL 
FERMIUM 
Absorption 
Characteristic of metallic state properties of mendelevium and 
other actinoids by thermochromatography, 9:40779 (R;SU) 
FERMI-WEIZSAECKER FORMULA 
See FERMI INTERACTIONS 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERRITES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Physical Radiation Effects 
Radiation effects in ferrites (Ionizing radiations), 9:40602 
(RA;SU;In Russian) 
FERRITIC STEELS 
Corrosion Resistance 
Localized corrosion and stress corrosion cracking behavior of 
stainless steel weldments. Annual progress report, January 1, 
1983-November 30, 1983, 9:40499 (R;US) 
Crack Propagation 
Fatigue crack growth in sensitized Fe-18Cr-3Ni-13Mn-0.37N 
austenitic stainless steel: the significance of 
micromechanisms, 9:40540 (RA;US) 
Fatigue 
Fatigue crack growth in sensitized Fe-18Cr-3Ni-13Mn-0.37N 
austenitic stainless steel: the significance of 
micromechanisms, 9:40540 (RA;US) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FERTILE MATERIALS 
Activation Analysis 
Delayed neutron method for measurement of fissile/fertile 
content of samples ranging from environmental to irradiated 
fuel, 9:40672 (R;US) 
FERTILITY 
Biological Radiation Effects 
Gamma irradiation induced effects on the reproductive system 
of female rats, 9:41427 (RA;IL) 
FERTILIZER INDUSTRY 
Industrial Medicine 
Control technology assessment for coal gasification and 
liquefaction processes, Tennessee Valley Authority National 
Fertilizer Development Center, Coal Gasification and Gas 
Purification Unit (CGGPU) Muscle Shoals, Alabama, 1981. 
Final report, 9:41520 (R;US) 
FERTILIZERS 
Chemical Analysis 
Determination of the uranium content in phosphate fertilizers 
by the fission track registration technique, 9:40677 (R;BR;In 
Portuguese) 
Fission Tracks 
Determination of the uranium content in phosphate fertilizers 
by the fission track registration technique, 9:40677 (R;BR;In 
Portuguese) 


ERA- 9/20 / 180S 


Production 
Discussions at the Avco-Everett Research Laboratory of (a) 
the E-Beam scrubber and (b) slagging combustors, August 6, 
1982 (Avco-Ebara process), 9:39993 (RA;US) 
Polyphosphate-containing fluid fertilizers based on wet-process 
acid and wet-process acid-sulfuric acid mixtures, 9:40721 
(R;US) 
Production of orthophosphate suspension fertilizers from wet- 
process acid, 9:40723 (R;US) 
Production of granular ammonium polyphosphate from wet- 
process phosphoric acid, 9:40722 (R;US) 
FEYNMAN GAS MODEL 
Structure Factors 
Structure factor for a degenerate bose fluid, 9:41747 (R;XA) 
FEYNMAN PATH INTEGRAL 
Interference 
Some illustrative examples of Mayer's interference in the path 
integral, 9:42288 (R;SU;In Russian) 
Quantization 
Some illustrative examples of Mayer's interference in the path 
integral, 9:42288 (R;SU;In Russian) 
Wigner Distribution 
Phase space representations and path integrals, 9:42332 (R;XJ) 
FIBERGLASS 
Health Hazards 
Health aspects of man-made vitreous fiber insulations, 9:41539 
(J;US) 
FIBERS 
See also OPTICAL FIBERS 
Testing 
Early characterization of graphite composites by fiber testing, 
9:40561 (RA;US) 
FIBRINOGEN 
Labelling 
Critical parameters affecting Tc-99m labeling of human 
fibrinogen in vitro, 9:40777 (RA;IL) 
FIBROBLASTS 
Cell Proliferation 
Genome alteration during in vitro and in vivo aging: 
amplification of extrachromosomal circular DNA molecules 
containing a chromosomal sequence of variable repeat 
frequency, 9:41350 (BA;US) 
Morphological Changes 
Radiation oncogenesis in cell culture, 9:41505 (J;US) 
FIELDS (ELECTRIC) 
See ELECTRIC FIELDS 
FIELDS (ELECTROMAGNETIC) 
See ELECTROMAGNETIC FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILAMENT (PLASMA) 
See PLASMA FILAMENT 
FILM BADGES 
See PHOTOGRAPHIC FILM DOSEMETERS 
FILM DOSEMETERS 
See PHOTOGRAPHIC FILM DOSEMETERS 
FINAL-STATE INTERACTIONS 
Three-Body Problem 
Nuclear collisions above two-bodies in final state, 9:42191 
(RA;FR;In French) 
FINANCIAL INCENTIVES 
Evaluation 
Incentives and nuclear waste siting: Prospects and constraints, 
9:39764 (J;US) 
Uses 
Incentives and nuclear waste siting: Prospects and constraints, 
9:39764 (J;US) 
FINGERPRINTING (OIL SPILLS) 


See OIL SPILLS 
PATTERN RECOGNITION 


FIRE EXTINGUISHERS 
Breakdown 
Electric breakdown property of Halon gas, 9:42468 (R;JP;In 
Japanese) 
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Performance Testing 
Electric breakdown property of Halon gas, 9:42468 (R;JP;In 
Japanese) 
FIREDAMP 
See METHANE 
FIRES 
Electric Cables 
Electric breakdown property of Halon gas, 9:42468 (R;JP;In 
Japanese) 


Calamity Hollow Mine Fire Project. 4. Quenching the fire 
zone. Report of Investigations/1984, 9:39400 (R;US) 
FIREWOOD 
See WOOD FUELS 
FIRST WALL 
Erosion 

Optical methods of measuring particle energy distributions 
formed by wall-plasma interaction in thermonuclear units, 
9:42482 (TG;US) 

Plasma Macroinstabilities 

Thermal response of the first wall of a fusion reactor blanket 

to plasma disruptions, 9:42440 (R;NL) 
FISCHER-TROPSCH SYNTHESIS 

Recent developments in indirect liquefaction technology, 

9:39226 (RA;US) 
Activation Energy 

Study of Fischer-Tropsch model compounds reacting over 

ZSM-5 (MS Thesis), 9:39816 (R;US) 
Catalysts 

Chain limitation in the Fischer-Tropsch synthesis via 
composite catalysts, 9:39802 (RA;US) 

Characterization of iron catalysts for Fischer-Tropsch 
synthesis. Technical progress report, April 1, 1984-June 30, 
1984, 9:39817 (R;US) 

Effect of catalyst variables on the synthesis of low molecular 
weight alkenes by tri-iron dodecacarbonyl-derived catalysts, 
9:39801 (RA;US) 

Electronic structure of bimetallic and iron/carbon systems 
pertinent to catalytic fuel synthesis, 9:39799 (RA;US) 

Fischer Tropsch synthesis on supported metal clusters, 9:39803 
(RA;US) 

Liquid hydrocarbon fuels from syngas. Ninth quarterly report, 
March-May 1983, 9:39811 (R;US) 

Liquid hydrocarbon fuels from syngas. Seventh quarterly 
report, September-November 1982, 9:39812 (R;US) 

Liquid hydrocarbon fuels from syngas. Sixth technical progress 
report, June-August 1982, 9:39831 (R;US) 

Liquid hydrocarbon fuels from syngas. Second annual report, 
March 1982-February 1983, 9:39813 (R;US) 

Liquid hydrocarbon fuels from syngas. Eleventh quarterly 
report, September-November 1983, 9:39815 (R;US) 

Liquid hydrocarbon fuels from syngas. Tenth quarterly report, 
June-August 1983, 9:39814 (R;US) 

Study of Fischer-Tropsch model compounds reacting over 
ZSM-S5 (MS Thesis), 9:39816 (R;US) 

Synthesis gas conversion to high octane gasoline using a dual 
reactor unit, 9:39804 (RA;US) 

Chemical Reaction Kinetics 

Study of Fischer-Tropsch model compounds reacting over 

ZSM-S5 (MS Thesis), 9:39816 (R;US) 
FISCHER-TROPSCH 
MOBIL PROCESS 
Recent developments in indirect liquefaction technology, 
9:39226 (RA;US) 
FISHES 
See also ANADROMOUS FISHES 
Aquaculture 

Use of corn distiller’s solubles from an ethanol plant for 

aquaculture, 9:40427 (R;US) 
Entrainment 

Report on preliminary studies using the wedge wire screen 

model intake facility. Final report, 9:40000 (R;US) 
FISSILE MATERIALS 
Activation Analysis 

Delayed neutron method for measurement of fissile/fertile 
content of samples ranging from environmental to irradiated 
fuel, 9:40672 (R;US) 


FISSION FOIL DETECTORS 
Image Processing 
Development of the dyed-track method for Kodak CN-85 
detector. No. E/3, 9:41058 (RA;HU) 
Study of spot development around track- and electric-tree- 
induced perforations through an aluminized track detector. 
No. E/5, 9:41060 (RA;HU) 
Latent Images 
Development of the dyed-track method for Kodak CN-85 
detector, 9:41050 (RA;HU) 
FISSION FRAGMENT DETECTION 
Dielectric Track Detectors 
Effect of particle fluence on track diameter and response of 
electrochemically etched SSNTD. No. E/9, 9:41061 
(RA;HU) 
Neutron-induced autoradiography based on relief and dyed 
image formation in polymers. No. E/7, 9:41056 (RA;HU) 
Time-of-Flight Spectrometers 
Properties of fission fragment detectors for TOF 
measurements, 9:41044 (RA;XA) 
FISSION FRAGMENTS 
Angular Distribution 
Fission fragment angular distributions and total kinetic energies 
for 7° U(n,f) from 0.18 to 8.83 MeV, 9:42152 (BA;NL) 
Kinetic Energy 
Fission fragment angular distributions and total kinetic energies 
for **U(n,f) from 0.18 to 8.83 MeV, 9:42152 (BA;NL) 
FISSION PRODUCTS 
After-Heat 
Application of ENSDF data to decay power and gamma-ray 
spectrum calculation, 9:42087 (R;JP) 
Beta Decay 
Attempt for revision of JNDC FP Decay Data File, 9:42088 
(R;JP) 
Energy-Level Transitions 
Attempt for revision of JNDC FP Decay Data File, 9:42088 
(R;JP) 
Gamma Spectra 
Application of ENSDF data to decay power and gamma-ray 
spectrum calculation, 9:42087 (R;JP) 
Neutron Reactions 
Annual progress report on nuclear data, 1983. Volume 3, 
9:42010 (R;BE) 
Nuclear Data Collections 
Attempt for revision of JNDC FP Decay Data File, 9:42088 
(R;JP) 
Radioactivity 
Fractionation and the particle activity model of DELFIC, 
9:41210 (RA;IL) 
Radionuclide Migration 
Migration and retention of elements at the Oklo natural 
reactor, 9:39677 (J;US) 
FISSION TRACKS 
Etching 
Effect of particle fluence on track diameter and response of 
electrochemically etched SSNTD, 9:41053 (RA;HU) 
Effect of particle fluence on track diameter and response of 
electrochemically etched SSNTD. No. E/9, 9:41061 


(RA;HU) 

FISSIONABLE MATERIALS MANAGEMENT 

See NUCLEAR MATERIALS MANAGEMENT 
FISSIONING PLASMA 
Electron Density 
Study of afterglow plasma in stationary and flowing medium, 

9:42379 (RA;CS;In Czech) 

FLAME TEMPERATURE 


See COMBUSTION PROPERTIES 
FLAMES 
Flow Models 
Statistical modeling and analysis of chemically reacting flows. 
Progress report, 9:40901 (R;US) 
Inhibition 
Extinction of coal dust explosion flames by additives, 9:39565 
(RA;US) 





lon-Molecule Collisions 


Ton-Molecule Collisions 
Low energy ion-molecule reaction dynamics and 
chemiionization kinetics. Progress report, February 1, 1982- 
January 31, 1985, 9:40793 (R;US) 
Particle Size 
Optical and probe measurements of soot in a burning fuel 
droplet stream, 9:40799 (J;GB) 
Soot 
Optical and probe measurements of soot in a burning fuel 
droplet stream, 9:40799 (J;GB) 
Stability 
Neat coal, slurry coal, coal liquid, and coal syngas combustion 
data bank, 9:39517 (RA;US) 
Stability of plane and curved flames, 9:40796 (J;US) 
FLASH HYDROPYROLYSIS PROCESS 
Oil Yields 
Flash pyrolysis of oil shale with various gases, 9:39655 (J;US) 
FLASH POINT 
See COMBUSTION PROPERTIES 
FLASH TUBES 
Foils 
Laser-heated X-ray flashlamp brightness measurements, 9:40879 
(J;US) 
FLAVOR MODEL 
SU-2 Groups 
Generalized permutation symmetry and the flavour problem in 
SU(2)subLxU(1), 9:41893 (R;AT) 
FLAVORDYNAMICS 
See QUANTUM FLAVORDYNAMICS 
FLAWS 
See DEFECTS 
FLOCCULATION 
Reagents 
Cleaning fine/ultrafine coal by selective flocculation, 9:39465 
(RA;US) 
FLORIDA 
Energy Source Development 
Renewable energy: energy from agricultural products, 9:40324 
(R;US) 
FLOTATION 
Data Analysis 
Investigation of the effect of natural coal properties on their 
floatability, 9:39453 (RA;US) 
Reagents 
Emulsifying reagents in the flotation of coal, 9:39456 (RA;US) 
Fundamental approach to beneficiation of fine oxidized coals, 
9:39449 (RA;US) 
Yields 
Investigation of the effect of natural coal properties on their 
floatability, 9:39453 (RA;US) 
FLOW BLOCKAGE 
Viscous incompressible liquid flow calculation in rectangular 
channels, 9:40903 (R;SU;In Russian) 
FLOWMETERS 
Accuracy 
Experimental determination of the specifications for a 
gravimetric fuel flowmeter, 9:40461 (RA;DE) 
Design 
Experimental determination of the specifications for a 
gravimetric fuel flowmeter, 9:40461 (RA;DE) 
Vortex air flow sensor for electronically controlled engine, 
9:40462 (RA;DE) 
Electronic Circuits 
Microcomputer engine control system using newly-designed 
LSI's, 9:40469 (RA;DE) 
Electronic Guidance 
Vortex air flow sensor for electronically controlled engine, 
9:40462 (RA;DE) 
Microprocessors 
Experimental determination of the specifications for a 
gravimetric fuel flowmeter, 9:40461 (RA;DE) 
Microcomputer engine control system using newly-designed 
LSI's, 9:40469 (RA;DE) 
Specifications 
Microcomputer-controlled flow meter used on a water loop, 
9:41122 (R;CS) 
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FLUE GAS 
Air Pollution Control 

Influence of coal properties on environmental control system 

design, 9:39991 (RA;US) 
Chemical Composition 

Coal-methanol mixture combustion tests with coals of different 

ranks, 9:39508 (RA;US) 
Cleaning 

Alkali metal vapor removal from pressurized fluidized-bed 
combustor flue gas. Annual report, October 1982-September 
1983, 9:40949 (R;US) 

Denitrification 

Prospects for aqueous-phase combined NO/sub x//SO/sub x/ 

environmental control technology, 9:39387 (R;US) 
Desulfurization 

Discussions at the Avco-Everett Research Laboratory of (a) 
the E-Beam scrubber and (b) slagging combustors, August 6, 
1982 (Avco-Ebara process), 9:39993 (RA;US) 

Geologic and hydrogeochemical criteria for the selection at 
thermal electric solid waste disposal sites in western surface 
mines, 9:39998 (RA;US) 

Marketing of byproduct gypsum from flue gas desulfurization, 
9:39393 (R;US) 

Prospects for aqueous-phase combined NO/sub x//SO/sub x/ 
environmental control technology, 9:39387 (R;US) 

Riverside spray dryer and baghouse demonstration program: 
test results, 9:39997 (RA;US) 

Sampling 

SO/sub x/ and solids burden sampling probes, 9:39493 

(RA;US) 
Scrubbing 

Pilot plant tests of chloride ion effects on wet FGD (flue gas 
desulfurization) system performance. Final report Sep 81-Sep 
83, 9:40950 (R;US) 

FLUIDIZED BED 
Motion 

Measurement of solids motion in gas fluidized beds. Technical 

progress report, 1 April 1983-30 June 1984, 9:40902 (R;US) 
FLUIDIZED BED BOILERS 
Design 

Industrial fluidized bed cogeneration system at the Shell 
Nederland Raffinaderij Europoort Tank Farm, 9:39542 
(RA;US) 

FLUIDIZED-BED COMBUSTION 
Along the technical front in coal utilization, 9:39545 (RA;US) 
Commercialization 

Goals of the Battelle MSFB Program (Slides; no text), 9:39541 
(RA;US) 

Industrial fluidized bed cogeneration system at the Shell 
Nederland Raffinaderij Europoort Tank Farm, 9:39542 
(RA;US) 

Correlations 
Combustion efficiency and petrographic properties, 9:39515 
(RA;US) 
Demonstration Programs 
160 MW AFBC Demonstration Project, 9:40947 (R;US) 
Efficiency 

Combustion efficiency and petrographic properties, 9:39515 

(RA;US) 
Mathematical Models 

Pressurized high velocity fluidized-bed combustion modeling. 
Final technical report, October 1, 1982-March 31, 1984, 
9:40945 (R;US) 

Pilot Plants 

Overview of PFB developments (Slides; no text), 9:39539 

(RA;US) 
Research Programs 

CCAWG meeting at the Morgantown Energy Technology 
Center (METC), Morgantown, West Virginia, July 15, 1982, 
9:39534 (RA;US) 

Coal combustion at Battelle, 9:39536 (RA;US) 

Reviews 

Overview of PFB developments (Slides; no text), 9:39539 

(RA;US) 





183S / ERA- 9/20 


Technology Assessment 
Coal-use economics methodology for Navy bases. Phase III of 
engineering services for coal conversion guidance. Final 
report 1 Oct 82-30 Sep 83, 9:39486 (R;US) 
Test Facilities 
Pressurized Fluidized Coal Combustion Program at New York 
University (Slides; no text), 9:39540 (RA;US) 
FLUIDIZED-BED COMBUSTORS 
Agglomeration 
Analysis of atmospheric fluidized bed combustion 
agglomerates. Final report, 9:40943 (R;US) 
Combustion Products 
SOs concentrations in pressurized fluidized bed combustors - 
measurements and mechanisms, 9:39518 (RA;US) 


Goals of the Battelle MSFB Program (Slides; no text), 9:39541 
(RA;US) 
Pressurized Fluidized Coal Combustion Program at New York 
University (Slides; no text), 9:39540 (RA;US) 
Feasibility Studies 
Feasibility study of rubber and waste incineration at Red River 
Arsenal, 9:40425 (R;US) 
Flue Gas 
Alkali metal vapor removal from pressurized fluidized-bed 
combustor flue gas. Annual report, October 1982-September 
1983, 9:40949 (R;US) 
SOs concentrations in pressurized fluidized bed combustors - 
measurements and mechanisms, 9:39518 (RA;US) 
International Cooperation 
Design of the Grimethorpe Experimental Facility as of March 
1981: a technical report, 9:40946 (R;US) 
Test Facilities 
Design of the Grimethorpe Experimental Facility as of March 
1981: a technical report, 9:40946 (R;US) 
NYU-DOE Pressurized Fluidized Bed Combustor Facility, 
9:40944 (R;US) 
FLUIDS 


Not for BODY FLUIDS. 
See also DRILLING FLUIDS 
GASES 
GEOTHERMAL FLUIDS 
LIQUIDS 
RESERVOIR FLUIDS 
WORKING FLUIDS 


Thermodynamic Properties 
Free energy of a planar two-phase interface, 9:42306 (J;US) 
Transport Theory 
Transport properties of multiphase systems. Progress report, 
July 1984, 9:41745 (R;US) 
Voids 
Induction voidmeter, 9:41127 (P;US) 
FLUORANTHENE 
See CONDENSED AROMATICS 
FLUORENE 
Alkylation 

Alkaline nitrobenzene oxidation of model compounds, 

polymers and solid fuel derivatives, 9:39327 (RA;US) 
Oxidation 
Alkaline nitrobenzene oxidation of model compounds, 
polymers and solid fuel derivatives, 9:39327 (RA;US) 
FLUORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRAFLUORIDE 
Absorption Spectra 

Resonance structure of multiple-photon excitation in symmetric 

top molecules CF;Br, CFsI, 9:40737 (RA;AT) 
Excitation 

Resonance structure of multiple-photon excitation in symmetric 

top molecules CF;Br, CFs3I, 9:40737 (RA;AT) 
FLUORINE 
Atom-Molecule Collisions 

Quasiclassical differential cross sections for the F + D2 — DF 
+ D reaction, 9:41667 (RA;IL) 

Three-dimensional DIM-3C potential energy surfaces for the 
reactions H+ XY and X+HY (X,Y=F,Cl,Br,]), 9:41664 
(RA;IL) 

Trajectory surface hopping study of laser induced transition in 
the reactive F + He system, 9:41665 (RA;IL) 

Photoionization 
Photoionisation of atomic fluorine, 9:41744 (J;GB) 


FLUORINE 23 
Energy-Level Transitions 
Research in Nuclear Physics. Progress report, August 1, 1983- 
July 31, 1984, 9:42059 (R:US) 
FLUORINE FLUORIDES 
See FLUORINE 

FLUORINE IONS 

Ton-Atom Collisions 

Quasi-resonant K-K charge transfer, 9:41662 (R;US) 

FLUORITE 

Ionic Conductivity 

Energetics of oxygen ion transport in fluorite, perovskite, and 
other oxide structures, 9:40581 (RA;US) 

FLUTE INSTABILITY 

Quasi-linear dynamo from resistive pressure-driven instabilities, 

9:42343 (R;US) 
FLY ASH 
Adhesion 

Glass for modeling the deposition of coal ash in hot cyclones, 

9:39201 (R;US) 
Chemical Composition 

Studies of sintering of coal ash relevant to pulverized coal 
utility boilers. Part 2. Preliminary studies of compressive 
strengths of fly ash sinters, 9:39560 (RA;US) 

Compression Strength 

Studies of sintering of coal ash relevant to pulverized coal 
utility boilers. Part 2. Preliminary studies of compressive 
strengths of fly ash sinters, 9:39560 (RA;US) 

Heat Treatments 

Studies of sintering of coal ash relevant to pulverized coal 
utility boilers. Part 2. Preliminary studies of compressive 
strengths of fly ash sinters, 9:39560 (RA;US) 

Pelletizing 

Studies of sintering of coal ash relevant to pulverized coal 
utility boilers. Part 2. Preliminary studies of compressive 
strengths of fly ash sinters, 9:39560 (RA;US) 

Simulation 

Glass for modeling the deposition of coal ash in hot cyclones, 

9:39201 (R;US) 
Sintering 

Studies of sintering of coal ash relevant to pulverized coal 
utility boilers Part 1. Examination of the Raask strinkage- 
electrical resistance method, 9:39559 (RA;US) 

Studies of sintering of coal ash relevant to pulverized coal 
utility boilers. Part 2. Preliminary studies of compressive 
strengths of fly ash sinters, 9:39560 (RA;US) 

Waste Disposal 

Geologic and hydrogeochemical criteria for the selection at 
thermal electric solid waste disposal sites in western surface 
mines, 9:39998 (RA;US) 

FMIT FACILITY 
See FMIT LINAC 
FMIT LINAC 

Linear Accelerator at the Hanford Fusion Materials Irradiation 

Test Facility. 
Drift Tubes 

Performance tests of the 600-kW cw, 80-MHz, radio-frequency 

systems for the FMIT accelerator, 9:41027 (J;US) 
RF Systems 
Performance tests of the 600-kW cw, 80-MHz, radio-frequency 
systems for the FMIT accelerator, 9:41027 (J;US) 
FOAMS 
See also UREA-FORMALDEHYDE FOAMS 
Compression 

Tensile, compressive, and shear properties of a 64-kg/m* 
polyurethane foam at low temperatures, 9:40648 (R.:4;US) 

Tensile, compressive, and shear properties of a 96-kg, .° 
polyurethane foam at low temperatures, 9:40649 (RA;US) 

Mechanical Properties 

Tensile, compressive, and shear properties of a 64-kg/m* 

polyurethane foam at low temperatures, 9:40648 (RA;US) 
Shear 

Tensile, compressive, and shear properties of a 96-kg/m* 

polyurethane foam at low temperatures, 9:40649 (RA;US) 





FOAMS 
Tensile Properties 


Tensile Properties 

Tensile, compressive, and shear properties of a 64-kg/m* 
polyurethane foam at low temperatures, 9:40648 (RA;US) 

Tensile, compressive, and shear properties of a 96-kg/m* 
polyurethane foam at low temperatures, 9:40649 (RA;US) 

Yield Strength 

Tensile, compressive, and shear properties of a 64-kg/m* 
polyurethane foam at low temperatures, 9:40648 (RA;US) 

Tensile, compressive, and shear properties of a 96-kg/m* 
polyurethane foam at low temperatures, 9:40649 (RA;US) 

FOILS 
Thinner than PLATES or SHEETS. 
X-Ray Spectra 

Laser-heated X-ray flashlamp brightness measurements, 9:40879 

G;US) 
FOKKER-PLANCK COEFFICIENTS 
See FOKKER-PLANCK EQUATION 
FOKKER-PLANCK EQUATION 
Eigenvalues 

Supersymmetry and the Bistable Fokker-Planck equation, 

9:42307 (J;US) 
Finite Difference Method 

TRAP-1 program for solving the two-dimensional non- 

stationary Fokker-Plank equation, 9:42448 (R;SU;In Russian) 
Supersymmetry 
Supersymmetry and the Bistable Fokker-Planck equation, 
9:42307 (J;US) 
FOOD 
See also MEAT 
Radiopasteurization 
Strategies in marketing new food products, 9:41402 (RA;XA) 
Radiopreservation 

Anticipated consumer reaction to irradiated foods, 9:41401 
(RA;XA) 

Consumer attitudes towards irradiation of food (a pilot study in 
the Netherlands) and some suggestions on how to achieve 
acceptance of irradiated food, 9:41433 (RA;XA) 

Experience in marketing irradiated food in South Africa, 
9:41403 (RA;XA) 

Marketing and consumer acceptance of irradiated foods. 
Report of the consultants’ meeting on marketing, market 
testing and consumer acceptance of irradiated foods 
organized by the Joint FAO/IAEA Division of Isotope and 
Radiation Applications of Atomic Energy for Food and 
Agricultural Development held in Vienna, 27 September-1 
October 1982, 9:41404 (R;XA) 

Strategies in marketing new food products, 9:41402 (RA;XA) 

Radiosterilization 

Experience in marketing irradiated food in South Africa, 
9:41403 (RA;XA) 

Strategies in marketing new food products, 9:41402 (RA;XA) 

FOOD CHAINS 
Contamination 

Analysis of selected parameters for the BIOPATH-program, 

9:41249 (R;SE) 
Fallout Deposits 

Radiological risks to the population of Israel following 
penetration of radioactive fallout into food chains, 9:41212 
(RA;IL) 

Radionuclide Migration 
3. Quarterly progress report 1982, 9:41248 (R;FR;In French) 
DSTUFFS 


See FOOD 
FORESTRY 
Regional Analysis 
Forestry in the Tennessee Valley: looking beyond the year 
2000, 9:40271 (R;US) 
FORMALDEHYDE 
Chemical Analysis 
Determination of a range of concern for mobile source 
emissions of formaldehyde based only on its toxicological 
properties, 9:41167 (R;US) 
Indoor Air Pollution 
Detailed industrial hygiene survey, formaldehyde production, 
E. I. DuPont de Nemours and Co., Chemicals and Pigment 
Department, Grasselli Plant, Linden, New Jersey, 9:41165 
(R;US) 
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Maximum Permissible Concentration 

Determination of a range of concern for mobile source 
emissions of formaldehyde based only on its toxicological 
properties, 9:41167 (R;US) 

Monitoring 

Detailed industrial hygiene survey formaldehyde production, 
Celanese Chemical Company, Inc., Bishop, Texas, 9:41169 
(R;US) 

Toxicity 

Detailed industrial hygiene survey, formaldehyde production, 
E. I. DuPont de Nemours and Co., Chemicals and Pigment 
Department, Grasselli Plant, Linden, New Jersey, 9:41165 
(R;US) 

Detailed industrial hygiene survey formaldehyde production, 
Celanese Chemical Company, Inc., Bishop, Texas, 9:41169 
(R;US) 

FORMALIN 

See FORMALDEHYDE 
FORMALITH 

See FORMALDEHYDE 
FORMATION WATER 

See INTERSTITIAL WATER 
FORMIC ALDEHYDE 

See FORMALDEHYDE 
FORMOL 

See FORMALDEHYDE 
FORT ST. VRAIN REACTOR 

See VRAIN REACTOR 
FORTRAN 

Uses 
Retire fortran? A debate, 9:42543 (J;US) 

FOSSIL FUEL RESERVES 

See FOSSIL FUELS 
FOSSIL FUELS 


See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PEAT 
PETROLEUM 
SHALE OIL 


Fluidized-Bed Combustion 
Pressurized high velocity fluidized-bed combustion modeling. 
Final technical report, October 1, 1982-March 31, 1984, 
9:40945 (R;US) 
FOSSIL-FUEL POWER PLANTS 
Gulf coast lignite development and policy (List of plants, size 
and lignite demand), 9:39405 (RA;US) 
Air Pollution Control 
Along the technical front in coal utilization, 9:39545 (RA;US) 
Environmental control technologies, 9:39992 (RA;US) 
EPRI-sponsored research at the Arapahoe test facility, 9:39996 
(RA;US) 
Baghouses 
Finite-difference thermal analysis of an insulation system on a 
precipitator building in a power plant, 9:39990 (J;US) 
Boilers 
Coal quality: a utility perspective, 9:39524 (RA;US) 
Comparison of coal conversion alternatives, 9:39497 (RA;US) 
Evaluation of the effects of firing washed coal at TVA’s 
Cumberland steam plant, 9:39454 (RA;US) 
Impact of non-coking coal quality on the power generation 
problems in India, 9:39464 (RA;US) 
Utility approach to relate the effects of coal quality to power 
plant operation, 9:39525 (RA;US) 


Petrographic and mineralogic studies of some low sulfur-coals 
from Poland, Russia, Canada and Australia, 9:39336 (RA;US) 
Constraints 
Along the technical front in coal utilization, 9:39545 (RA;US) 
Decision Making 
Coal and technology alternatives under uncertainty, 9:39938 
(RA;US) 


EPRI study mission to Japan: evaluation of Japanese design, 
operating and maintenance practices for coal fired power 
plants, 9:39943 (RA;US) 
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Influence of coal properties on environmental control system 
design, 9:39991 (RA;US) 
Diagnostic Techniques 
Along the technical front in coal utilization, 9:39545 (RA;US) 
Economic Analysis 

General remarks on the economics of introducing new 

technologies into utility operations, 9:39941 (RA;US) 
Electrostatic Precipitators 

Configurational testing of electron beam ionization for coal fly 
ash precipitators. Quarterly report No. 1, August 5- 
November 4, 1983, 9:39999 (R;US) 

Finite-difference thermal analysis of an insulation system on a 
precipitator building in a power plant, 9:39990 (J;US) 

Petrographic and mineralogic studies of some low sulfur-coals 
from Poland, Russia, Canada and Australia, 9:39336 (RA;US) 

Environmental Impact Statements 

Conversion to coal: Baltimore Gas and Electric Company, 
Brandon Shores Generating Station Units 1 and 2, Anne 
Arundel County, Maryland. Final environmental impact 
statement, 9:39940 (R;US) 

Flue Gas 

Geologic and hydrogeochemical criteria for the selection at 
thermal electric solid waste disposal sites in western surface 
mines, 9:39998 (RA;US) 

Influence of coal properties on environmental control system 
design, 9:39991 (RA;US) 

Riverside spray dryer and baghouse demonstration program: 
test results, 9:39997 (RA;US) 

Fuel Substitution 

Large scale CWS firing tests at the S. Barbara Power Station, 

9:39936 (RA;US) 
Fuels 

Coal and technology alternatives under uncertainty, 9:39938 
(RA;US) 

Coal quality considerations PP and L’s experience, 9:39362 
(RA;US) 

Evaluating multiple coals under multiple standards (Tennessee 
Valley Authority), 9:39939 (RA;US) 

Evaluation of the effects of firing washed coal at TVA’s 
Cumberland steam plant, 9:39454 (RA;US) 

Fuel planing in transition, 9:39937 (RA;US) 

Impact of non-coking coal quality on the power generation 
problems in India, 9:39464 (RA;US) 

Utility approach to relate the effects of coal quality to power 
plant operation, 9:39525 (RA;US) 

Maintenance 

Along the technical front in coal utilization, 9:39545 (RA;US) 

Coal quality considerations PP and L’s experience, 9:39362 
(RA;US) 

EPRI study mission to Japan: evaluation of Japanese design, 
operating and maintenance practices for coal fired power 
plants, 9:39943 (RA;US) 

Operation 

Coal quality considerations PP and L’s experience, 9:39362 
(RA;US) 

EPRI study mission to Japan: evaluation of Japanese design, 
operating and maintenance practices for coal fired power 
plants, 9:39943 (RA;US) 

Performance 

Evaluation of the effects of firing washed coal at TVA’s 

Cumberland steam plant, 9:39454 (RA;US) 
Performance Testing 

Current fossil fuel power plant performance monitoring. 
Volume 2. Recommended R and D programs. Final report, 
9:39933 (R;US) 

Power Generation 

Evaluating the marketability of a lignite deposit for utility 

users, 9:39944 (RA;US) 
Research Programs 

EPRI program on advanced pulverized coal power plants, 

9:39942 (RA;US) 
Retrofitting 

Coal-air mixtures, 9:39529 (RA;US) 

Conversion to coal: Baltimore Gas and Electric Company, 
Brandon Shores Generating Station Units 1 and 2, Anne 
Arundel County, Maryland. Final environmental impact 
statement, 9:39940 (R;US) 


FRAGMENTS (PARTICLES) 
Computerized Simulation 


Risk Assessment 
Comparative probabilistic risk assessment of nuclear and fossil 
fuel power plants. Methodology, 9:40163 (RA;IL) 
Slags 
Studies on slag-steel interactions in the formation of utility 
boiler and entrained gasifier deposits (Ph.D. Thesis), 9:39554 
(RA;US) 
Steam Condensers 
Testing of the INCE B condensers, 9:39982 (RA;US) 
Technology Assessment 
EPRI study mission to Japan: evaluation of Japanese design, 
operating and maintenance practices for coal fired power 
plants, 9:39943 (RA;US) 
Technology Utilization 
General remarks on the economics of introducing new 
technologies into utility operations, 9:39941 (RA;US) 
Thermal Efficiency 
EPRI program on advanced pulverized coal power plants, 
9:39942 (RA;US) 
Turbi 
Admission of high-energy fluids: 100% LP bypass station, 
9:39976 (RA;US) 
Waste Management 
Influence of coal properties on environmental control system 
design, 9:39991 (RA;US) 
FOUNDATIONS 
Steels 
Low-tuned steel foundations with special reference to their 
effect on the design of condensers for turbogenerators, 
9:39975 (RA;US) 
FOUR-BODY PROBLEM 
Faddeev Equations 
Selected topics on the nonrelativistic diagram technique, 
9:42278 (R;SU) 
Feynman Diagram 
Selected topics on the nonrelativistic diagram technique, 
9:42278 (R;SU) 
FOUR-FERMION INTERACTION 
See FERMI INTERACTIONS 
FOURIER TRANSFORMATION 
Data Processing 
System for a random process digital processing. Calculational 
accuracy while performing the fast Fourier transformation, 
9:42535 (R;SU;In Russian) 
FRACTURE MECHANICS 
Computerized Simulation 
Implementation of a vectorized damage constitutive model in 
the DYNA2D finite element program, 9:39646 (R;US) 
Evaluation 
Evaluation of the compact shear specimen for mixed mode 
fracture studies, 9:40575 (J;US) 
Finite Element Method 
Implementation of a vectorized damage constitutive model in 
the DYNA2D finite element program, 9:39646 (R;US) 
Kinetics 
Rate effects on elastic-plastic fracture, 9:40560 (RA;US) 
FRACTURE PROPERTIES 
Evaluation 
Evaluation of the compact shear specimen for mixed mode 
fracture studies, 9:40575 (J;US) 
FRACTURE STRENGTH 
See FRACTURE PROPERTIES 
FRACTURE TOUGHNESS 
See FRACTURE PROPERTIES 
FRACTURING 
See also HYDRAULIC FRACTURING 
Computerized Simulation 
Implementation of a vectorized damage constitutive model in 
the DYNA2D finite element program, 9:39646 (R;US) 
FRAGMENTS (FALLOUT) 
See FALLOUT 
FRAGMENTS (FISSION) 
See FISSION FRAGMENTS 
FRAGMENTS (PARTICLES) 
See PARTICLES 





FRANCE 
Energy Models 


FRANCE 
Energy Models 
European energy model forecasting of medium-term demand - 
case study for France 1982-83, 9:40247 (R;XE) 
Thermal Waters 
Application of analytical methods for trace elements in 
geothermal waters. Pt. 2, 9:39921 (R;XE) 
FREE ELECTRON LASERS 
Meetings 
Free electron generation of extreme ultraviolet coherent 
radiation - 1983, 9:40877 (B;US) 
Plasma Heating 
The lateral injection free electron laser: Momentum balance 
and axial shift of electrons, 9:42410 (BA;US) 
FREE RADICALS 
See RADICALS 
FREEZING 
Biological Effects 
Therapeutic effectiveness of cryopreserved autologous platelets 
in the treatment of thrombocytopenic dogs. Technical 
report, 9:41371 (R;US) 
FREONS 
Atom-Molecule Collisions 
Ionizing reaction in the collision of argon atoms in high 
Rydberg states with various molecules, 9:41656 (R;FR;In 
French) 
Electron-Molecule Collisions 
Electron attachment coefficients measured with the flowing 
afterglow/Langmuir probe technique between 200 and 600 
K, 9:41687 (RA;AT) 
Electron impact ionization of CF,, CCl and CF2Ch, 9:41686 


(RA;AT) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRICKE DOS. 
See CHEMICAL DOSEMETERS 
FRICTION (INTERNAL) 
See INTERNAL FRICTION 
FRICTION WELDING 
Evaluation 
Friction weld ductility and toughness as influenced by 
inclusion morphology, 9:40577 (J;US) 
FUEL ADDITIVES 
Comparative Evaluations 
Additives for heat engine coal slurry fuels, 9:39487 (R;US) 
Performance Testing 
Additives for heat engine coal slurry fuels, 9:39487 (R;US) 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
Boiling Detection 
Some details of acoustic signals in the case of local sodium 
boiling in a fast reactor, 9:40087 (TG;FR;In French) 
Burnup 
Evaluation and demonstration of methods for improved fuel 
utilization. Final report, 9:40026 (R;US) 
Sub-structure method for multidimensional integral transport 
calculations, 9:40100 (R;FR) 
Criticality 
Swedish analyses of NEA/CSNI benchmark problems for 
criticality codes. Part 1. PWR fuel assemblies, transport and 
storage, 9:40192 (R;SE) 
Deformation 
Calculation of the reactivity feedback due to core assembly 
bowing in LMFBRs, 9:40068 (R;US) 
Flow Rate 
TEMP-M program for thermal-hydraulic calculation of fast 
reactor fuel assemblies, 9:40080 (R;SU;In Russian) 
Heat Transfer 
TEMP-M program for thermal-hydraulic calculation of fast 
reactor fuel assemblies, 9:40080 (R;SU;In Russian) 
Hydraulics 
Application of the subcell analysis method for thermohydraulic 
calculations of boiling water cooled reactor rod fuel 
assemblies, 9:40016 (R;SU;In Russian) 
Neutron Flux 
CASPAR computer code for Monte Carlo calculations of 
neutron fields in hexahedron fuel assemblies, 9:40123 
(R;SU;In Russian) 
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Neutron Spectra 
CASPAR computer code for Monte Carlo calculations of 
neutron fields in hexahedron fuel assemblies, 9:40123 
(R;SU;In Russian) 
Temperature Distribution 
TEMP-M program for thermal-hydraulic calculation of fast 
reactor fuel assemblies, 9:40080 (R;SU;In Russian) 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 
Materials Science and Technology Division light-water-reactor 
safety research program. Quarterly progress report, July- 
September 1983. Volume 3, 9:40183 (R;US) 
Corrosion Resistance 
Investigation of fuel elements with Zr-Nb, Zr-Nb-Sn-Fe and 
Zr-Sn-Fe alloy fuel cans for RBMK reactor, 9:40083 
(R;SU;In Russian) 
Physical Radiation Effects 
Effect of dose rate on the microstructure of CW 316 SS, 
9:40058 (R;FR) 
Irradiation creep of solution annealed and coldworked 316 
stainless steel, 9:40059 (R;FR) 
Mechanical properties of irradiated solution annealed and cold 
worked 316 cladding, 9:40057 (R;FR) 
FUEL CELL POWER PLANTS 
For commercial, residential, or electric utility use. 
Demonstration Programs 
Acid fuel cells: overview of the state-of-the-art, 9:40348 
(RA;US) 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
ALCOHOL FUEL CELLS 
AMMONIA FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 


HYDROCARBON FUEL CELLS 
HYDROGEN FUEL CELLS 


Economics 
Overview of the utilization of alternative fuels in fuel cells and 
internal combustion engines, 9:40485 (RA;US) 
Solid Electrolytes 
Electrochemical applications of stabilized zirconia, 9:40335 
(RA;US) 
FUEL CHANNELS 
Burnout 
Computerized representation of experimental data on burnout 
in tubes, annular channels and fuel bundles, 9:40121 (R;SU;In 
Russian) 
Fluid-Structure Interactions 
Limits and period determination for self-excited oscillation 
modes in a system of parallel steam-generating channels, 
9:40116 (R;SU;In Russian) 
Heat Transfer 
Computerized representation of experimental data on burnout 
in tubes, annular channels and fuel bundles, 9:40121 (R;SU;In 
Russian) 
Steam Generation 
Limits and period determination for self-excited oscillation 
modes in a system of parallel steam-generating channels, 
9:40116 (R;SU;In Russian) 
FUEL CONSUMPTION 
Control Systems 
Electronic dashboard device suggesting the driving behaviour 
for improvement in fuel consumption, 9:40472 (RA;DE) 
Measuring Methods 
Dynamic gravimetric fuel consumption measurement, 9:40460 
(RA;DE) 
Experimental determination of the specifications for a 
gravimetric fuel flowmeter, 9:40461 (RA;DE) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also THORIUM CYCLE 
Efficiency 
Evaluation and demonstration of methods for improved fuel 
utilization. Final report, 9:40026 (R;US) 
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Optimization 
Design optimization using depletion perturbation theory, 
9:40046 (R;US) 
Perturbation Theory 
Design optimization using depletion perturbation theory, 
9:40046 (R;US) 
Radiation Hazards 
Radiological impact of plutonium recycle in the fuel cycle of 
LWR type reactors: professional exposure during normal 
operation, 9:40160 (R;XE;In French) 
FUEL CYCLE CENTERS 
Accidents 
Scenarios and analytical methods for UFs releases at NRC- 
licensed fuel cycle facilities, 9:39772 (R;US) 
FUEL ECONOMY 
Control Systems 
Electronic dashboard device suggesting the driving behaviour 
for improvement in fuel consumption, 9:40472 (RA;DE) 
FUEL ELEMENT CLUSTERS 
Heat Transfer 
Computerized representation of experimental data on burnout 
in tubes, annular channels and fuel bundles, 9:40121 (R;SU;In 
Russian) 
Void fraction and temperature calculation in red bundles using 
the annular model for the subcooled liquid flow, 9:40120 
(R;SU;In Russian) 
Information Systems 
Computerized representation of experimental data on burnout 
in tubes, annular channels and fuel bundles, 9:40121 (R;SU;In 
Russian) 
FUEL ELEMENT FAILURE 
Fission Product Release 
TREAT light water reactor source term experiments program, 
9:40151 (R;US) 
FUEL ELEMENTS 
See also FUEL PINS 
FUEL RODS 
SPENT FUEL ELEMENTS 
After-Heat 
Application of ENSDF data to decay power and gamma-ray 
spectrum calculation, 9:42087 (R;JP) 
Thermal Analysis 
Study of the thermal state of fuel elements of the VVER-1000 
light-water type reactors, 9:40043 (TG;FR;In French) 
FUEL FABRICATION PLANTS 
Accidents 
Scenarios and analytical methods for UFs releases at NRC- 
licensed fuel cycle facilities, 9:39772 (R;US) 
FUEL FEEDING SYSTEMS 
Aerosol Generators 
Dust feed mechanism, 9:40863 (P;US) 
FUEL GAS 
See also HIGH BTU GAS 


LOW BTU GAS 
NATURAL GAS 


Calorific Value 
Applicability of the Westinghouse process for gasifying lignite 
coals, 9:39222 (RA;US) 
Chemical Analysis 
Advanced coherent Raman diagnostics for coal gasification 
streams, 9:39272 (R;US) 
Coherent anti-Stokes Raman spectroscopy diagnostics for coal 
gasification streams, 9:39271 (R;US) 
Laser-induced breakdown spectroscopy for elemental analysis, 
9:39375 (R;US) 
Chemical Composition 
Applicability of the Westinghouse process for gasifying lignite 
coals, 9:39222 (RA;US) 
Desulfurization 
Coal gas desulfurization activities at Morgantown Energy 
Technology Center (METC), 9:39223 (RA;US) 
Hot Gas Cleanup 
Coal gas desulfurization activities at Morgantown Energy 
Technology Center (METC), 9:39223 (RA;US) 
Glass for modeling the deposition of coal ash in hot cyclones, 
9:39201 (R;US) 


Purification 
CNG acid gas removal process. Technical progress report No. 
7, 1 May-31 July 1982, 9:39216 (R;US) 
CNG acid gas removal process. Technical progress report No. 
8, August 1-October 31, 1982, 9:39211 (R;US) 
CNG acid gas removal provess. Technical progress report No. 
11, May 1-July 26, 1983, 9:39213 (R;US) 
CNG acid gas removal process. Technicai progress report No. 
9, November 1, 1982-January 31, 1983, 9:39212 (R;US) 
CNG acid gas removal process. Technical progress report No. 
5, November 1, 1981-January 31, 1982, 9:39215 (R;US) 
CNG acid gas removal process. Technical progress report No. 
2, 1 February-30 April 1981, 9:39214 (R;US) 
Solvent Properties 
CNG acid gas removal process. Technical progress report No. 
5, November 1, 1981-January 31, 1982, 9:39215 (R;US) 
Water Removal 
CNG acid gas removal process. Technical progress report No. 
7, 1 May-31 July 1982, 9:39216 (R;US) 
CNG acid gas removal process. Technical progress report No. 
8, August 1-October 31, 1982, 9:39211 (R;US) 
FUEL INJECTION SYSTEMS 
Performance 
Optical measurements of droplet size distributions: special 
considerations in the parameter definition for fuel atomizers, 
9:39623 (R;DE) 
Timing Circuits 
Development of a non-intrusive timing unit for fuel injection 
and spark ignition engines, 9:40456 (RA;DE) 
FUEL MANAGEMENT 
Demonstration Programs 
Evaluation and demonstration of methods for improved fuel 
utilization. Final report, 9:40026 (R;US) 
FUEL MOTION DETECTION 
Hodoscopes 
Computation of shielding corrections to hodoscope full-motion 
data, 9:40153 (R;US) 
FUEL OILS 
See also HEATING OILS 
Activation Analysis 
Chemical/physical characterization and management of 
samples from the H-Coal pilot plant site specific assessment, 
9:39273 (R;US) 
Mixing 
Rheology and stability of SRC residual fuel oils. Final report, 
9:39239 (RA;US) 
Prices 
Appendix II (Little text; tables and figures), 9:39531 (RA;US) 
Rheology 
Rheology and stability of SRC residual fuel oils. Final report, 
9:39239 (RA;US) 
Sampling 
Chemical/physical characterization and management of 
samples from the H-Coal pilot plant site specific assessment, 
9:39273 (R;US) 
Stability 
Rheology and stability of SRC residual fuel oils. Final report, 
9:39239 (RA;US) 
Storage 
Rheology and stability of SRC residual fuel oils. Final report, 
9:39239 (RA;US) 
FUEL PENCILS 
See FUEL PINS 
FUEL PINS 
Reactivity 
WIMS calculations for a model CAGR skip containing clusters 
and loose pins, 9:40146 (R;GB) 
Thermal Stresses 
Calibration and qualification of the Los Alamos Failure Model 
(LAFM) (LMFBR), 9:40182 (R;US) 
FUEL REPROCESSING PLANTS 
See also WEST VALLEY PROCESSING PLANT 
Fission Product Release 
Recovery and storage policy decisions for airborne 
radionuclides, 9:39746 (BA;XA) 





FUEL REPROCESSING PLANTS 
Radioactive Waste Processing 


Radioactive Waste Processing 
Treatment and conditioning of wastes from nuclear fuel 
reprocessing plants in the United States of America, 9:39744 


up 
Reference waste forms and packing material for the Nevada 
Nuclear Waste Storage Investigations Project, 9:39734 
(R;US) 
Deformation 
Analysis of bowing of irradiated OGL-1 fuel rod, 9:40053 
;In Japanese) 
Gamma Fuel Scanning 

Measuring the plutonium distribution in fuel elements by the 

gamma scanning method, 9:40122 (R;SU;In Russian) 
Post-Irradiation Examination 
Analysis of bowing of irradiated OGL-1 fuel rod, 9:40053 
(R;JP;In Japanese) 
FUEL SHEATHS 
See FUEL CANS 
FUEL SLUGS 
See FUEL RODS 
FUEL SLURRIES 

Coal slurry fuels, 9:39483 (R;NZ) 

Thermodynamic analysis of the gas turbine/steam turbine 
combined cycle with coal-water slurry as fuel, 9:39935 
(RA;US) 

Additives 

Coal slurry characteristics of bituminous and Korean 
anthracite, 9:39494 (RA;US) 

Mixing tank tests for enlightened coal slurries, 9:39447 
(RA;US) 

Rheology and pumping characteristics of coal-water slurry 
fuels prepared in a Columbia Chase Integrator, 9:39311 
(RA;US) 


Ai 

Atomization of coal/methanol and coal/oil slurries, 9:39490 
(RA;US) 

Coal/water slurry rotating cup atomization, 9:39504 (RA;US) 

Some rheological data and atomization behaviour of CWM’s 
containing 68 to 83% coal, 9:39315 (RA;US) 

Bench-Scale Experiments 

Mixing tank tests for enlightened coal slurries, 9:39447 

(RA;US) 
Calorific Value 

Determinations of coal water mixture properties for predictions 
of products of combustion characteristics, 9:39365 (R;US) 

Determinations of coal water mixture properties for predictions 
of products of combustion characteristics, 9:39506 (RA;US) 

Chemical Analysis 

Determinations of coal water mixture properties for predictions 

of products of combustion characteristics, 9:39365 (R;US) 
Chemical Composition 

Coal-methanol mixture combustion tests with coals of different 
ranks, 9:39508 (RA;US) 

Coal slurry fuels: moving toward commercial utilization, 
9:39496 (RA;US) 

Combustion characteristics and air pollution emissions from 
various coal-oil dispersions, 9:39492 (RA;US) 

Determinations of coal water mixture properties for predictions 
of products of combustion characteristics, 9:39506 (RA;US) 

Effect of coal ash content on performance of a CWM-fired 
boiler, 9:39491 (RA;US) 

Erosion study of Flosonic and Peabody atomizers in a coal 
liquid mixture environment, 9:39489 (RA;US) 

Examination of the behaviour and structure of single droplets 
of coal-oil fuels during combustion, 9:39498 (RA;US) 

Large scale CWS firing tests at the S. Barbara Power Station, 
9:39936 (RA;US) 

Performance characterization of an atmospheric pressure 
combustor for ultra-clean coal water mixtures, 9:39551 
(R;US) 

Performance characterizations of an atmospheric pressure 
combustor for ultra-clean coal water mixtures, 9:39505 
(RA;US) 

Procedure for the evaluation of the combustion performance of 
coal-water slurries (Coal-water slurries, one composed of 
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bituminous coal, the other subbituminous coal), 9:39507 
(RA;US) 

Size distribution, density and yield of carbon particles 

generated in coal-oil slurry flames, 9:39499 (RA;US) 
Chemical Preparation 

Coal-oil mixture combustion: R and D status and research 
needs, 9:39527 (RA;US) 

Coal slurry characteristics of bituminous and Korean 
anthracite, 9:39494 (RA;US) 

Combustion and fuel characterization of coal-water mixtures, 
9:39501 (RA;US) 

Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, June 30, 1984, 9:39477 
(R;US) 

Recent study on highly loaded coal water slurry, 9:39495 
(RA;US) 

Some aspects on preparation technique of coal water slurry 
and its combustion performance, 9:39448 (RA;US) 

Some rheological data and atomization behaviour of CWM’s 
containing 68 to 83% coal, 9:39315 (RA;US) 

Combustion 

Additives for heat engine coal slurry fuels, 9:39487 (R;US) 

Coal-methanol slurry (Slides; no text), 9:39543 (RA;US) 

Coal-methanol mixture combustion tests with coals of different 
ranks, 9:39508 (RA;US) 

Coal slurry combustion and technology. Volume 2, 9:39488 
(R;US) 

Coal slurry characteristics of bituminous and Korean 
anthracite, 9:39494 (RA;US) 

Coal slurry fuels: moving toward commercial utilization, 
9:39496 (RA;US) 

Coal-water mixture laboratory combustion studies, 9:39500 
(RA;US) 

Combustion, heat transfer, ash deposition and pollutant 
emission characteristics of coal-oil mixtures. Appendix III, 
9:39532 (RA;US) 

Combustion of lignite-oil mixtures using a novel sonic burner 
system, 9:39550 (RA;US) 

Combustion of COM with alkaline acetate additives, 9:39519 
(RA;US) 

Comparison of coal conversion alternatives, 9:39497 (RA;US) 

Erosion study of Flosonic and Peabody atomizers in a coal 
liquid mixture environment, 9:39489 (RA;US) 

Examination of the behaviour and structure of single droplets 
of coal-oil fuels during combustion, 9:39498 (RA;US) 

Large scale CWS firing tests at the S. Barbara Power Station, 
9:39936 (RA;US) 

Neat coal, slurry coal, coal liquid, and coal syngas combustion 
data bank, 9:39517 (RA;US) 

Size distribution, density and yield of carbon particles 
generated in coal-oil slurry flames, 9:39499 (RA;US) 

Some aspects on preparation technique of coal water slurry 
and its combustion performance, 9:39448 (RA;US) 

Structure of agglomerates of coal-oil slurries generated under 
furnace conditions, 9:39516 (RA;US) 

Study of the problems involved in the use of a suspension of 
coal in heavy fuel oil (Report on ECSC contract 7220- 
EC/309), 9:39561 (R;XE;In French) 

Combustion Kinetics 

Combustion characteristics and air pollution emissions from 

various coal-oil dispersions, 9:39492 (RA;US) 
Combustion Products 

Coal-water mixture laboratory combustion studies, 9:39500 
(RA;US) 

Combustion characteristics and air pollution emissions from 
various coal-oil dispersions, 9:39492 (RA;US) 

Determinations of coal water mixture properties for predictions 
of products of combustion characteristics, 9:39506 (RA;US) 

Effect of coal ash content on performance of a CWM-fired 
boiler, 9:39491 (RA;US) 

Performance characterization of an atmospheric pressure 
combustor for ultra-clean coal water mixtures, 9:39551 
(R;US) 

Performance characterizations of an atmospheric pressure 
combustor for ultra-clean coal water mixtures, 9:39505 


(RA;US) 
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Swedish straw-oil-mixture project (SOM project), 9:39852 
(RA;US) 
Combustion Properties 
Coal-oil mixture combustion: R and D status and research 
needs, 9:39527 (RA;US) 
Combustion of lignite-oil mixtures using a novel sonic burner 
system, 9:39550 (RA;US) 
Combustion and fuel characterization of coal-water mixtures, 
9:39501 (RA;US) 
Experimental study on vaporization, agglomeration and 
combustion of coal/water slurry droplets, 9:39503 (RA;US) 
Procedure for the evaluation of the combustion performance of 
coal-water slurries (Coal-water slurries, one composed of 
bituminous coal, the other subbituminous coal), 9:39507 
(RA;US) 
Recent study on highly loaded coal water slurry, 9:39495 
(RA;US) 
Comparative Evaluations 
Coal-methanol mixture combustion tests with coals of different 
ranks, 9:39508 (RA;US) 
Corrosive Effects 
Erosion study of Flosonic and Peabody atomizers in a coal 
liquid mixture environment, 9:39489 (RA;US) 
Density 
Some rheological data and atomization behaviour of CWM’s 
containing 68 to 83% coal, 9:39315 (RA;US) 
Economic Analysis 
Coal slurry characteristics of bituminous and Korean 
anthracite, 9:39494 (RA;US) 
Cost analysis of the application of coal-water mixtures (CWM) 
to gas-turbine firing, 9:39535 (RA;US) 
Economics 
Appendix II (Little text; tables and figures), 9:39531 (RA;US) 
Status of coal-liquid mixture fuel development. Appendix I, 
9:39530 (RA;US) 
Electrophoresis 
Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, June 30, 1984, 9:39477 
(R;US) 
Evaporation 
Vaporization and pyrolysis of coal water mixtures, 9:39521 
(RA;US) 
Experimental Data 
Procedure for the evaluation of the combustion performance of 
coal-water slurries (Coal-water slurries, one composed of 
bituminous coal, the other subbituminous coal), 9:39507 
(RA;US) 
Fluidized-Bed Combustion 
Experimental study on vaporization, agglomeration and 
combustion of coal/water slurry droplets, 9:39503 (RA;US) 
Fuel Additives 
Additives for heat engine coal slurry fuels, 9:39487 (R;US) 
Heat Transfer 
Combustion, heat transfer, ash deposition and pollutant 
emission characteristics of coal-oil mixtures. Appendix III, 
9:39532 (RA;US) 
Ignition 
Ignition characteristics of coal/water slurries, 9:39502 (RA;US) 
Meetings 


Coal slurry combustion and technology. Volume 2, 9:39488 
(R;US) 
Proceedings: 1983 international conference on coal science, 
9:39098 (R;US) 
Mixing 
Mixing tank tests for enlightened coal slurries, 9:39447 
(RA;US) 
PH Value 
Rheology of coal/water slurries, 9:39314 (RA;US) 
Physical Properties 
Specific volume of coal slurries in aqueous and non-aqueous 
media, 9:39310 (RA;US) 
Prices 
Appendix II (Little text; tables and figures), 9:39531 (RA;US) 
Production 
Development of coal-water mixture technology for utility 
boilers in eastern Canada, 9:39934 (RA;US) 


FUEL SLURRIES 
Viscosity 


Pumping 

Rheology and pumping characteristics of coal-water slurry 
fuels prepared in a Columbia Chase Integrator, 9:39311 
(RA;US) 

Pyrolysis 

Vaporization and pyrolysis of coal water mixtures, 9:39521 

(RA;US) 
Research Programs 

Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, June 30, 1984, 9:39477 
(R;US) 

Status and needs for combustion-related research on coal-water 
mixtures (CWM), 9:39528 (RA;US) 

Status of coal-liquid mixture fuel development. Appendix I, 
9:39530 (RA;US) 

Rheology 

Coal slurry combustion and technology. Volume 2, 9:39488 
(R;US) 

Handling properties of coal/water slurries, 9:39312 (RA;US) 

Rheological characteristics of coal water mixtures, 9:39313 
(RA;US) 

Rheology and pumping characteristics of coal-water slurry 
fuels prepared in a Columbia Chase Integrator, 9:39311 
(RA;US) 

Rheology of coal/water slurries, 9:39314 (RA;US) 

Rheology of highly concentrated coal slurries, 9:39316 
(RA;US) 

Some rheological data and atomization behaviour of CWM’s 
containing 68 to 83% coal, 9:39315 (RA;US) 

Sedimentation 

Program of basic research on the preparation and stability of 
coal/water slurries. Quarterly report, June 30, 1984, 9:39477 
(R;US) 


Coal slurry characteristics of bituminous and Korean 
anthracite, 9:39494 (RA;US) 
Handling properties of coal/water slurries, 9:39312 (RA;US) 
Rheological characteristics of coal water mixtures, 9:39313 
(RA;US) 
Rheology of coal/water slurries, 9:39314 (RA;US) 
Some rheological data and atomization behaviour of CWM’s 
containing 68 to 83% coal, 9:39315 (RA;US) 
Stability 
Handling properties of coal/water slurries, 9:39312 (RA;US) 
Technology Assessment 
Coal-use economics methodology for Navy bases. Phase III of 
engineering services for coal conversion guidance. Final 
report 1 Oct 82-30 Sep 83, 9:39486 (R;US) 
Test Facilities 
Coal-methanol slurry (Slides; no text), 9:39543 (RA;US) 
Combustion, heat transfer, ash deposition and pollutant 
emission characteristics of coal-oil mixtures. Appendix III, 
9:39532 (RA;US) 
Thermal Gravimetric Analysis 
Thermal analysis of disperse systems from solid and liquid 
fuels, 9:39511 (RA;US) 
Viscosity 
Coal-methanol slurry (Slides; no text), 9:39543 (RA;US) 
Coal slurry characteristics of bituminous and Korean 
anthracite, 9:39494 (RA;US) 
Coal-water mixture laboratory combustion studies, 9:39500 
(RA;US) 
Combustion of lignite-oil mixtures using a novel sonic burner 
system, 9:39550 (RA;US) 
Determinations of coal water mixture properties for predictions 
of products of combustion characteristics, 9:39365 (R;US) 
Determinations of coal water mixture properties for predictions 
of products of combustion characteristics, 9:39506 (RA;US) 
Handling properties of coal/water slurries, 9:39312 (RA;US) 
Performance characterization of an atmospheric pressure 
combustor for ultra-clean coal water mixtures, 9:39551 
(R;US) 
Recent study on highly loaded coal water slurry, 9:39495 
(RA;US) 





FUEL SLURRIES 
Viscosity 


Rheology and pumping characteristics of coal-water slurry 
fuels prepared in a Columbia Chase Integrator, 9:39311 
(RA;US) 

Rheology of coal/water slurries, 9:39314 (RA;US) 

Rheology of highly concentrated coal slurries, 9:39316 
(RA;US) 

Some rheological data and atomization behaviour of CWM’s 
containing 68 to 83% coal, 9:39315 (RA;US) 

FUEL SUBSTITUTION 
Economic Analysis 
Comparison of coal conversion alternatives, 9:39497 (RA;US) 
F 
Energy demand and generalized fuel-choice model for the 
primary-metals industry, 9:40432 (J;US) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUELS 
See also AUTOMOTIVE FUELS 
AVIATION FUELS 
FOSSIL FUELS 
FUEL SLURRIES 
JET ENGINE FUELS 
LIQUID FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLVENT-REFINED COAL 


SYNTHETIC FUELS 
WOOD FUELS 


Classification 
Combustion of anthracites and low grade bituminous coals, 
9:39509 (RA;US) 
Comparative Evaluations 
Evaluating the marketability of a lignite deposit for utility 
users, 9:39944 (RA;US) 
Contracts 
Coal quality considerations PP and L’s experience, 9:39362 
(RA;US) 
Meetings 
Renewable fuels and advanced power sources for 
transportation workshop: proceedings, 9:40484 (R;US) 
FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUELWOOD 
See WOOD FUELS 
FUMES 
See AEROSOLS 
FUNGI 
See also LICHENS 
Biological Effects 
Effect of endomycorrhizae on interactions between 
mycorrhizal and nonmycorrhizal plants (Glomus 
monosporum/mosseae; Atriplex canescens; Sitanion hystrix), 
9:41389 (R;US) 
FURNACE OIL 
See HEATING OILS 
FURNACES 
Design 
Second-generation laboratory ashing furnace, 9:39537 (RA;US) 
Slags 
Studies on the mineral matter distribution in pulverized coal 
with respect to slag deposit formation in boiler furnaces. 
Phase II. Final report, 1 October 1980-31 December 1983, 
9:39366 (R;US) 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTIONS 
Evaporation Model 
Influence of dynamics in the fusion-evaporation process. 
Statistical model limits, 9:42162 (RA;FR;In French) 
Nuclear Reaction Kinetics 
Some aspects of fusion reactions in the tandem energy region, 
9:42011 (R;FR) 
Statistical Models 
Influence of dynamics in the fusion-evaporation process. 
Statistical model limits, 9:42162 (RA;FR;In French) 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
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FW-STOIC PROCESS 
Air Pollution Control 
Control technology assessment for coal gasification and 
liquefaction processes, University of Minnesota heating plant 
FW-Stoic Gasification Facility, Duluth, Minnesota. Report 
for the site visit of January 1981, 9:39277 (R;US) 
Industrial Medicine 
Control technology assessment for coal gasification and 
liquefaction processes, University of Minnesota heating plant 
FW-Stoic Gasification Facility, Duluth, Minnesota. Report 
for the site visit of January 1981, 9:39277 (R;US) 


G 


GABON 
Oklo Phenomenen 
Migration and retention of elements at the Oklo natural 
reactor, 9:39677 (J;US) 
Radioactive Waste Storage 
Migration and retention of elements at the Oklo natural 
reactor, 9:39677 (J;US) 
GADOLINIUM 153 
Isotonic Nuclei 
153Gd nucleus level structure. Analysis of equilibrium values of 
the ground and excited state deformation parameters, 
9:42100 (R;SU;In Russian) 
Nuclear Structure 
153Gd nucleus level structure. Analysis of equilibrium values of 
the ground and excited state deformation parameters, 
9:42100 (R;SU;In Russian) 
GADOLINIUM OXIDES 
Tonic Conductivity 
Energetics of oxygen ion transport in fluorite, perovskite, and 
other oxide structures, 9:40581 (RA;US) 
GAGES (PRESSURE) 
See PRESSURE GAGES 
GALACTIC EVOLUTION 
Chemical evolution of galaxies with HII regions, 9:41611 
(RA;GB) 
Observational aspects of galaxy evolution, 9:41615 (RA;GB) 
Gravitational Interactions 
Infrared spectra of interacting galaxies, 9:41614 (RA;GB) 
Meetings 
Spectral evolution of galaxies. Rutherford Appleton 
Laboratory workshop on astronomy and astrophysics, 
Abingdon, 23-25 May 1983, 9:41620 (R;GB) 
Reviews 
Unravelling the cosmic code, 9:41619 (RA;GB) 
Star Evolution 
Stellar synthesis models of galaxies, 9:41613 (RA;GB) 
ALAXIES 


See also MAGELLANIC CLOUDS 
RADIO GALAXIES 


Acceleration 
Distant galaxies and the determination of the deceleration 
parameter, 9:41618 (RA;GB) 
Chemical Composition 
Chemical evolution of galaxies with HII regions, 9:41611 
(RA;GB) 
Distance 


Colours as galaxy distance indicators, 9:41616 (RA;GB) 
Distant galaxies and the determination of the deceleration 
parameter, 9:41618 (RA;GB) 
Gravitational Interactions 
Infrared spectra of interacting galaxies, 9:41614 (RA;GB) 
H2 Regions 
Chemical evolution of galaxies with HII regions, 9:41611 
(RA;GB) 
Infrared Spectra 
Infrared spectra of interacting galaxies, 9:41614 (RA;GB) 


Colours as galaxy distance indicators, 9:41616 (RA;GB) 
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Galaxies in low density regions of the universe, 9:41593 

(R;NL) 
Spatial Distribution 

Galaxies in low density regions of the universe, 9:41593 
(R;NL) 

Spiral Configuration 

Gas dynamics in barred spirals, II: NGC 7496 and 289, 9:41585 
(R;AU) 

Star Evolution 
Empirical study of star formation in galaxies, 9:41609 (RA;GB) 
Star formation in late type galaxies, 9:41610 (RA;GB) 
Synthesis 
Unravelling the cosmic code, 9:41619 (RA;GB) 
Ultraviolet Spectra 
Observational aspects of galaxy evolution, 9:41615 (RA;GB) 
GALENA 
Chemical Analysis 

Mineralogy and geochemistry of the copper lead and zinc 

sulphides of the Otavi Mountainland, 9:41581 (R;ZA) 
GALLIUM 67 
Blood-Brain Barrier 

Factors affecting the cerebral uptake of gallium complexes, 

9:41386 (J;GB) 
Uptake 

Factors affecting the cerebral uptake of gallium complexes, 

9:41386 (J;GB) 
GALLIUM 68 
Isotope Production 
Comparison of Ge-68/Ga-68 generator systems for 
radiopharmaceutical production, 9:40792 (J;GB) 
GALLIUM 70 
Energy Levels 
Excited states of the Ga nucleus, 9:42078 (R;HU) 
GALLIUM ARSENIDE SOLAR CELLS 
Research 

Research directions and progress in the SERI advanced high 

efficiency concept program, 9:39887 (R;US) 
GALLIUM ARSENIDES 
Physical Radiation Effects 

Structure damage of GaP monocrystals induced by heavy ions, 
9:40645 (R;SU;In Russian) 

Study of migration process and point defect interaction during 
irradiation and subsequent annealing of gallium arsenide 
crystals (Alpha beam irradiation), 9:40639 (RA;UA;In 
Russian) 

Refractivity 

Refractive index of ternary and quaternary compound 
semiconductors below the fundamental absorption edge: 
linear and nonlinear effects (HgTe-CdTe; In/sub 1-x/Ga/sub 
x/As/sub y/P/sub 1-y/; AlAs-GaAs), 9:40626 (R;US) 

GALLIUM PHOSPHIDES 
Refractivity 

Refractive index of ternary and quaternary compound 
semiconductors below the fundamental absorption edge: 
linear and nonlinear effects (HgTe-CdTe; In/sub 1-x/Ga/sub 
x/As/sub y/P/sub 1-y/; AlAs-GaAs), 9:40626 (R;US) 

GAMMA DETECTION 

ASP: a new PEP experiment to measure single photons, 

9:41782 (R;US) 
Chemical Dosemeters 

Studies of the properties of some saccharides for 

lyoluminescence dosimetry, 9:41047 (R;BR;In Portuguese) 
Fiber Optics 

High-bandwidth multichannel fiber optic system for measuring 

gamma rays, 9:41090 (R;US) 
GAMMA FUEL SCANNING 
On-Line Measurement Systems 

Measuring the plutonium distribution in fuel elements by the 

gamma scanning method, 9:40122 (R;SU;In Russian) 
GAMMA LOGGING 
Gamma Spectroscopy 

Gamma-ray spectrometry applied to down-hole logging, 

9:41568 (RA;XA) 
Optimization 

Gamma-ray spectrometry applied to down-hole logging, 

9:41568 (RA;XA) 


Well Logging Equipment 
Calibration guidance provided by the absolute intensities of 
uranium and thorium gamma rays, 9:39674 (RA;XA) 
GAMMA RADIATION 
Depth Dose Distributions 
Measurement of depth dose factors for various 60-Co and X- 
ray beams with ion chambers and thermoluminescent 
dosemeters. Final report for the period 1 May 1982-30 April 
1983, 9:42236 (R;AT) 
Dose-Response Relationships 
Induction and repair of damages of chromatin supercoiled 
subunits after y-irradiation, 9:41460 (R;XJ) 
GAMMA SOURCES 
For cosmic sources of gamma radiation use COSMIC GAMMA 
SOURCES. 
Calibration 
Interlaboratory test R 14. Measurement of the photon emission 
flux for the main gamma rays emitted by cobalt 56. Final 
report, 9:42231 (R;FR;In French) 
Standardization 
137Cs: the accurate measurement of the disintegration tempo, 
9:42232 (R;ZA;In Afrikaans) 
GAMMA SPECTRA 
Manuals 
Spectra of radioactive nuclides radiation, measured with 
semiconductor detectors. 2, 9:42238 (R;DD) 
Nuclear Data Collections 
Application of ENSDF data to decay power and gamma-ray 
spectrum calculation, 9:42087 (R;JP) 
GAMMA SPECTROMETERS 
Computer Calculations 
Lecture notes on computerized gamma-ray spectrometry, 
9:41036 (R;NL) 
Data Processing 
Lecture notes on computerized gamma-ray spectrometry, 
9:41036 (R;NL) 
Li-Drifted Ge Detectors 
Ge(Li) semiconductor y-spectroscopy for space investigations, 
9:41065 (R;SU;In Russian) 
GAMMA SPECTROSCOPY 
Gamma-ray spectroscopy using small, cooled bismuth 
germanate scintillators and silicon photodiodes, 9:41094 
G;NL) 
GAMMA TRANSPORT THEORY 
Monte Carlo Method 
Monte-Carlo calculation results of gamma radiation 
transmission through matter, 9:42219 (RA;SU;In Russian) 
GAMMA-GAMMA LOGGING 
Gamma Spectroscopy 
Gamma-ray spectrometry applied to down-hole logging, 
9:41568 (RA;XA) 
Optimization 
Gamma-ray spectrometry applied to down-hole logging, 
9:41568 (RA;XA) 
GAS APPLIANCES 
Energy Consumption 
Pulse combustion deep fat fryer. Topical report on Phase I, 
Apr 81-Nov 83, 9:40448 (R;US) 
Energy Efficiency 
Pulse combustion deep fat fryer. Topical report on Phase I, 
Apr 81-Nov 83, 9:40448 (R;US) 
GAS CENTRIFUGES 


Gas centrifuge bibliography 1980-1982, 9:39683 (R;GB) 
Data Acquisition Systems 
Laser-based data acquisition in gas centrifuge environments 
using optical fibers, 9:39685 (R;US) 
Nondestructive Testing 
Full-scale shear tests of embedded floor modules, 9:39684 
(R;US) 
Shear 
Full-scale shear tests of embedded floor modules, 9:39684 
(R;US) 





Supports 


Full-scale shear tests of embedded floor modules, 9:39684 
(R;US) 
GAS CHROMATOGRAPHY 
Design 
Investigations to extend the molecular weight range of gas 
chromatography to assist the analysis of high boiling 
hydrocarbon mixtures. Pt. 2, 9:40669 (R;DE;In German) 
Low Pressure 
Investigations to extend the molecular weight range of gas 
chromatography to assist the analysis of high boiling 
hydrocarbon mixtures. Pt. 2, 9:40669 (R;DE;In German) 
GAS COOLANTS 
See GASES 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS LASERS 


See also CARBON DIOXIDE LASERS 
METAL VAPOR LASERS 


Operating conditions for the hydrogen/deuterium triplet lasers, 
9:40872 (R;US) 
GAS OILS 
Boiling point range 204-593°C. 
Combustion Properties 
Alternative fuel deposit formation, 9:39620 (R;US) 
GAS TURBINE ENGINES 

Advanced gas turbine (AGT) technology development. 
Seventh semiannual progress report, January 1983-June 1983, 
9:40473 (R;US) 

GAS TURBINE POWER PLANTS 
Gas Turbines 

Development of the transpiration air-cooled turbine for high 

temperature dirty gas streams, 9:39987 (J;US) 
Outages 
Gas turbine-outage data gathering and analysis. Final report, 
9:39954 (R;US) 
GAS TURBINES 
See also COAL-FIRED GAS TURBINES 
Compatibility 

Fuel effects on gas turbine engine combustion. Final report 31 

Sep 81-1 Jan 83, 9:40482 (R;US) 
Fuel Injection Systems 

Optical measurements of droplet size distributions: special 
considerations in the parameter definition for fuel atomizers, 
9:39623 (R;DE) 

Fuel Substitution 

Alternate fuels use in a vehicular gas turbine, 9:39622 (R;US) 

Determinations of coal water mixture properties for predictions 
of products of combustion characteristics, 9:39506 (RA;US) 

Effects of fuel composition upon heat transfer in gas turbine 
combustors, 9:40454 (R;CA) 

Fuel effects on gas turbine combustion systems, 9:39612 (R;US) 

Fuels 

Cost analysis of the application of coal-water mixtures (CWM) 

to gas-turbine firing, 9:39535 (RA;US) 
Heat Transfer 

Effects of fuel composition upon heat transfer in gas turbine 

combustors, 9:40454 (R;CA) 
Materials 

Overview of PFB developments (Slides; no text), 9:39539 

(RA;US) 
Materials Testing 

Overview of PFB developments (Slides; no text), 9:39539 

(RA;US) 
Performance 

Fuel character effects on performance of small gas turbine 
combustion systems, 9:39651 (R;CA) 

Performance characterization of an atmospheric pressure 
combustor for ultra-clean coal water mixtures, 9:39551 
(R;US) 

Very High Temperature 

Development of the transpiration air-cooled turbine for high 

temperature dirty gas streams, 9:39987 (J;US) 
GAS WELLS 
See NATURAL GAS WELLS 
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GASEOUS DIFFUSION PLANTS 
Radioactive Waste 
Handling and treatment of low-level radioactive wastes from 

gaseous diffusion plants in the United States of America, 
9:39747 (BA;XA) 

GASEOUS EFFLUENTS 

See GASEOUS WASTES 
GASEOUS WASTES 


See also EXHAUST GASES 
FLUE GAS 


Air Pollution Control 
EADS (Environmental Assessment Data Systems) Gaseous 
Emissions Data System, 1982. Annual Report, 9:41190 
(R;US) 
Information Systems 
EADS (Environmental Assessment Data Systems) Gaseous 
Emissions Data System, 1982. Annual Report, 9:41190 
(R;US) 
Pollution Sources 
EADS (Environmental Assessment Data Systems) Gaseous 
Emissions Data System, 1982. Annual Report, 9:41190 
(R;US) 
GASES 
See also ELECTRON GAS and FERMI GAS. 


See also COAL GAS 
COSMIC GASES 
EXHAUST GASES 
FUEL GAS 
PYROLYTIC GASES 
RARE GASES 
SYNTHESIS GAS 


Charged-Particle Transport 
Ion and electron impact ionization cross sections, 9:42206 
(RA;US) 
Dielectric Properties 
Recent advances in gaseous dielectrics, 9:40924 (R;US) 
Ground States 
Ground state energy of a classical gas, 9:42303 (R;AT) 
Transport Theory 
Transport properties of multiphase systems. Progress report, 
July 1984, 9:41745 (R;US) 
GASOLINE 
Chemical Composition 
Consequences of limiting benzene content of motor gasoline, 
9:39616 (R;NL) 
Combustion Properties 
Alternate fuels use in a vehicular gas turbine, 9:39622 (R;US) 
Gas Chromatography 
Gas chromatographic analysis of olefin-containing gasolines, 
9:39613 (R;DE;In German) 
Liquid Column Chromatography 
Gas chromatographic analysis of olefin-containing gasolines, 
9:39613 (R;DE;In German) 
Synthesis 
Synthesis gas conversion to high octane gasoline using a dual 
reactor unit, 9:39804 (RA;US) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAUGE INVARIANCE 
Bethe-Salpeter equation for two-quark system in the Fock 
gauge, 9:41914 (R;XJ) 
Algebra 
Algebraic structure of self-dual gauge fields and sigma models, 
9:41917 (R;JP) 
Four-Dimensional Calculations 
Large N reduced gauge theories: a twisted approach, 9:42314 
(R;FR) 
Mapping Fibration 
Bifurcation set associated to the copy phenomenon in the space 
of gauge fields, 9:41904 (R;BR) 
GAUGE TRANSFORMATIONS 
See GAUGE INVARIANCE 
GELATIN 
Fission Tracks 
Formation of ion-beam images in gelatine and various 
polymers, 9:41051 (RA;HU) 
Formation of ion-beam images in gelatine and various 
polymers. No. E/4, 9:41059 (RA;HU) 





GELS 
Production 
Automated apparatus for producing gradient gels, 9:40870 
(P;US) 
Pumping 
Automated apparatus for producing gradient gels, 9:40870 
(P;US) 
GENE LOCI 
See GENES 
GENE OPERONS 
Biochemical Reaction Kinetics 
Biological activity of cloned mammary tumor virus DNA 
fragments that bind purified glucocorticoid receptor protein 
in vitro, 9:41338 (BA;US) 
Enzymatic recognition of DNA replication origins, 9:41310 
(BA;US) 
DNA Sequencing 
Alu family members in the human a-like globin-gene cluster, 
9:41349 (BA;US) 
Constitutive transcriptional control signals of the herpes 
simplex virus tk gene, 9:4133# (BA;US) 
DNA sequences required for hormonal induction of rat a/sub 
2u/-globulin genes, 9:41339 (BA;US) 
Evidence for two functional regions in the Xenopus laevis 
RNA polymerase I promoter, 9:41326 (BA;US) 
Localization and sequence analysis of yeast origins of DNA 
replication, 9:41352 (BA;US) 
Mechanisms for the initiation of bacteriophage T7 DNA 
replication, 9:41308 (BA;US) 
Methylation regulates the expression of a DNA-modification 
function encoded by bacteriophage Mu, 9:41305 (BA;US) 
Signals for the initiation and termination of synthesis of the 
viral strand of bacteriophage f1, 9:41312 (BA;US) 
Genes 
Mechanisms for the initiation of bacteriophage T7 DNA 
replication, 9:41308 (BA;US) 
Genetic Mapping 
Biological activity of cloned mammary tumor virus DNA 
fragments that bind purified glucocorticoid receptor protein 
in vitro, 9:41338 (BA;US) 
Evidence for two functional regions in the Xenopus laevis 
RNA polymerase I promoter, 9:41326 (BA;US) 
Structure and function of the promoter-enhancer region of 
polyoma and SV40, 9:41334 (BA;US) 
Methylation 
Methylation regulates the expression of a DNA-modification 
function encoded by bacteriophage Mu, 9:41305 (BA;US) 
Regulation of the DNA-modification function of bacteriophage 
Mu, 9:41306 (BA;US) 
Molecular Models 
Enzymatic recognition of DNA replication origins, 9:41310 
(BA;US) 
Molecular Structure 
Methylation regulates the expression of a DNA-modification 
function encoded by bacteriophage Mu, 9:41305 (BA;US) 
Structure and replication of minute virus of mice DNA, 
9:41316 (BA;US) 
GENE PROMOTORS 
See GENE REPRESSORS 
GENE RECOMBINATION 
Biochemistry 
DNA strand exchange promoted by recA protein and single- 
stranded DNA-binding protein of Escherichia coli, 9:41322 
(BA;US) 
Effect of uv-irradiation on genetic recombination of Simian 
virus 40 mutants, 9:41493 (BA;US) 
Escherichia coli Type-1 topoisomerases: identification, 
mechanism, and role in recombination, 9:41318 (BA;US) 
Negative complementation of the Escherichia coli recA* gene: 
its use in separating inducible DNA repair and mutagenesis, 
9:41497 (BA;US) 
Recombinational repair: workshop summary, 9:41500 (BA;US) 
Restoration of normal resistance to killing and of post- 
replication recovery (PRR) in CHO-uv-1 cells by 
transformation with hamster or human DNA, 9:41294 
(BA;US) 


GENERATORS 


(RADIOISOTOPE) 
Regge Calculus 


Three phases in homologous pairing: polymerization of recA 
protein on sin; DNA, synapsis, and polar strand 
exchange, 9:41324 (BA;US) 

Unwinding of duplex DNA in complexes with recA protein, 
9:41323 (BA;US) 

Enzyme Activity 
Escherichia coli Type-1 topoisomerases: identification, 
mechanism, and role in recombination, 9:41318 (BA;US) 
Genes 
Recombinational repair: workshop summary, 9:41500 (BA;US) 
Mutants 

Restoration of normal resistance to killing and of post- 
replication recovery (PRR) in CHO-uv-1 cells by 
transformation with hamster or human DNA, 9:41294 
(BA;US) 

Electron Microscopy 

Unwinding of duplex DNA in complexes with recA protein, 

9:41323 (BA;US) 
GENE REPRESSORS 

Loss of DNA topoisomerase I activity alters many cellular 

functions in Salmonella typhimurium, 9:41320 (BA;US) 
Biochemical Reaction Kinetics 

Enzymatic recognition of DNA replication origins, 9:41310 
(BA;US) 

Interaction of eukaryotic class-B transcription factors and 
chick progesterone-receptor complex with conalbumin 
promoter sequences, 9:41337 (BA;US) 

Regulation of the E. coli SOS response by the lexA gene 
product, 9:41283 (BA;US) 

Replication of bacteriophage A DNA, 9:41309 (BA;US) 

DNA Sequencing 

DNA methylation and gene activity: the adenovirus system as 
a model, 9:41300 (BA;US) 

In vivo regulation of the uvr and ssb genes in Escherichia coli, 
9:41268 (BA;US) 

Interaction of eukaryotic class-B transcription factors and 
chick progesterone-receptor complex with conalbumin 
promoter sequences, 9:41337 (BA;US) 

Methylation regulates the expression of a DNA-modification 
function encoded by bacteriophage Mu, 9:41305 (BA;US) 

Promoter elements, regulatory elements, and chromatin 
structure of the yeast his3 gene, 9:41331 (BA;US) 

Replication of bacteriophage A DNA, 9:41309 (BA;US) 

DNA-Cloning 

Genes involved in the repair of alkylated DNA in Escherichia 

coli K-12, 9:41537 (BA;US) 


Variations in the in vivo stability of LexA repressor during the 
SOS regulatory cycle, 9:41284 (BA;US) 
Molecular Structure 
Methylation regulates the expression of a DNA-modification 
function encoded by bacteriophage Mu, 9:41305 (BA;US) 
GENERAL RELATIVITY THEORY 
See also RELATIVITY THEORY 
Solution 
De Sitter and Nariai solutions in general relativity and their 
extension in higher dimensional space-time, 9:42299 (R;JP) 
Cosmological Models 
Model for spontaneous generation of gauge structure and 
matter, 9:41989 (R;GB) 
Dispersion Relations 
Density fluctuations and dispersion relation in field theory of 
gravity, 9:42273 (R;SU;In Russian) 
Perturbation Theory 
Trace anomalies and QED in curved space, 9:41921 (R;GB) 
Quantum Electrodynamics 
Trace anomalies and QED in curved space, 9:41921 (R;GB) 
Regge Calculus 
Regge calculus and observations. II. Further applications, 
9:42256 (R;GB) 
GENERATORS (AEROSOL) 
See AEROSOL GENERATORS 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (RADIOISOTOPE) 
See RADIOISOTOPE GENERATORS 





GENERATORS (STEAM) 
Biological Functions 


GENERATORS (STEAM) 
See STEAM GENERATORS 
GENES 
Biological Functions 
Cold Spring Harbor symposia on quantitative biology. Volume 
XLVIL, Part 2. Structures of DNA, 9:41298 (B;US) 
Dispersed repetitive sequences in eukaryotic genomes and their 
possible biological significance, 9:41367 (BA;US) 
Methylation 
Effect of DNA methylation on gene expression, 9:41301 
(BA;US) 
Retroviruses and embryogenesis: de novo methylation activity 
involved in gene expression, 9:41302 (BA;US) 
Molecular Structure 
Role of tRNA structure in transcription and processing, 
9:41329 (BA;US) 
Multiplicity 
Either gene amplification or gene conversion may maintain the 
homogeneity of the multigene family encoding human U1 
small nuclear RNA, 9:41368 (BA;US) 
GENETIC CONTROL 
Molecular Models 
Structure and replication of vaccinia virus telomeres, 9:41313 
(BA;US) 
Recombinant DNA 
Identification of the regulatory regions of the uvrC gene of 
Escherichia coli, 9:41362 (BA;US) 
GENETIC RADIATION EFFECTS 
DNA Repair 
Approaching the biochemistry of excision repair in eukaryotic 
cells: the use of cloned genes from Saccharomyces 
cerevisiae, 9:41489 (BA;US) 
Enzymatic properties of the purified Escherichia coli uvrABC 
complex, 9:41490 (BA;US) 
Identification of the regulatory regions of the uvrC gene of 
Escherichia coli, 9:41362 (BA;US) 
uvrD gene of E. coli: molecular cloning and expression, 
9:41488 (BA;US) 
DNA-Cloning 
uvrD gene of E. coli: molecular cloning and expression, 
9:41488 (BA;US) 
Excision Repair 
Approaching the biochemistry of excision repair in eukaryotic 
cells: the use of cloned genes from Saccharomyces 
cerevisiae, 9:41489 (BA;US) 
GEOLOGIC DEPOSITS 


See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
OIL SAND DEPOSITS 
OIL SHALE DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 


Geochemistry 
Mineralogy and geochemistry of the copper lead and zinc 
sulphides of the Otavi Mountainland, 9:41581 (R;ZA) 
Mechanical Properties 
Thermal and mechanical effects of the high-level radioactive 
waste on the rock mass for a repository, 9:39722 (R;JP;In 
Japanese) 
Mineralogy 
Mineralogy and geochemistry of the copper lead and zinc 
sulphides of the Otavi Mountainland, 9:41581 (R;ZA) 
GEOLOGIC THERMOMETRY 
See GEOTHERMOMETRY 
GEOLOGY 
See also PETROLOGY 
Geochemical Surveys 
CO,-silica geothermometer for low temperature geothermal 
resource assessment, with application to resources in the 
Safford Basin, Arizona, 9:39920 (R;US) 
Nuclear Data Collections 
Some comments on the requirement for nuclear data in the 
earth sciences, 9:41566 (RA;XA) 
GEOMAGNETIC FIELD 
Charged Particles 
About oscillation regimes of a three-dimensional nonlinear 
oscillator, 9:42295 (R;XJ;In Russian) 
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Hydromagnetic Waves 
Propagation and stability of wave motions in rapidly rotating 
spherical shells. 2. Hydromagnetic two-dimensional motions, 
9:41629 (R;IT) 
Magnetic Field Reversal 
Theory of geomagnetic field reversals, 9:41631 (R;UA;In 
Russian) 
GEOMETRY 
Computerized Simulation 
Solid geometric modeling, 9:40858 (RA;US) 
Research Programs 
1982. Annual progress report, 9:42317 (R;FR;In French) 
GEOPRESSURED SYSTEMS 
Geologic Models 
Continuity and internal properties of three gulf coast 
strandplain sandstones: their implications for geopressured 
fluid production, 9:39905 (RA;US) 
Geology 
Frio sandstone reservoirs in the deep subsurface along the 
Texas Gulf Coast: their potential for production of 
geopressured geothermal energy, 9:39908 (R;US) 
Integrated geologic study of the Pleasant Bayou-Chocolate 
Bayou area, Brazoria County, Texas: first report, 9:39906 
(RA;US) 
Structural styles of the Wilcox growth-fault trend in Texas: 
constraints on geopressured reservoirs, 9:39904 (RA;US) 
GEORGIA 
Wood Fuels 
Wood residue biomass energy in Georgia. Research report 452, 
9:39842 (R;US) 
GEOTHERMAL FLUIDS 
Corrosive Effects 
Corrosion of selected metal alloys in Utah geothermal waters, 
9:40576 (J;US) 
Reinjection 
Near-surface groundwater responses to injection of geothermal 
wastes, 9:39913 (R;US) 
Waste Disposal 
Near-surface groundwater responses to injection of geothermal 
wastes, 9:39913 (R;US) 
GEOTHERMAL HEATING 
See also GEOTHERMAL SPACE HEATING 
Marketing Research 
Market penetration analysis for direct heat geothermal energy 
applications, 9:39919 (R;US) 
GEOTHERMAL POWER PLANTS 
Capacity 
Seventh annual geothermal conference and workshop: 
proceedings, 9:39914 (R;US) 
Meetings 
Seventh annual geothermal conference and workshop: 
proceedings, 9:39914 (R;US) 
GEOTHERMAL RESOURCES 
Economic Analysis 
Investigation of the sensitivity of the economic appraisal of 
geothermal energy resources to energy price rises, 9:39912 
(R;LU) 
Meetings 
Seventh annual geothermal conference and workshop: 
proceedings, 9:39914 (R;US) 
GEOTHERMAL SPACE HEATING 
Geothermal heating from Pinkerton Hot Springs at Colorado 
Timberline Academy, Durango, Colorado. Final technical 
report, 9:39918 (R;US) 
GEOTHERMAL SYSTEMS 
Program Management 
Two phase flow in geothermal systems. Bi-monthly progress 
report, April 1-May 31, 1984, 9:39915 (R;US) 
Two-Phase Flow 
Two phase flow in geothermal systems. Bi-monthly progress 
report, April 1-May 31, 1984, 9:39915 (R;US) 
GEOTHERMAL WELLS 
Well Drilling 
Geothermal Technology Development Program annual 
progress report, October 1982-September 1983, 9:39916 
(R;US) 
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GEOTHERMOMETRY 
CO.-silica geothermometer for low temperature geothermal 
resource assessment, with application to resources in the 
Safford Basin, Arizona, 9:39920 (R;US) 
GERMANIUM 
Ion Implantation 
Search for an anomalous near-surface yield deficit in 
Rutherford backscattering spectra from implanted 
germanium and silicon, 9:40619 (R;AU) 
Photoconductivity 
Positively charged acceptors with (1s)° and (1s)* configurations 
(In germanium), 9:41112 (R;US) 
Physical Radiation Effects 
Search for an anomalous near-surface yield deficit in 
Rutherford backscattering spectra from implanted 
germanium and silicon, 9:40619 (R;AU) 
GERMANIUM 68 
Isotope Production 
Long term study of high level Ge-68 generators, 9:40791 
(J;GB) 
GERMANIUM 72 TARGET 
Proton Reactions 
Description of the anomalous L = 0 transitions observed in 
the Ge(p,t) and (t,p) reactions, by a pure (inelastic + 
transfer) two-step process, 9:42081 (R;FR) 
Triton Reactions 
Description of the anomalous L = 0 transitions observed in 
the Ge(p,t) and (t,p) reactions, by a pure (inelastic + 
transfer) two-step process, 9:42081 (R;FR) 
GERMANIUM ALLOYS 
Physical Radiation Effects 
Study of positron annihilation technique of radiation damages 
in titanium alloys irradiated with protons, 9:40522 (RA;SU;In 
Russian) 
GERMANIUM ISOTOPES 
See also GERMANIUM 68 
Proton Reactions 
Description of the anomalous L = 0 transitions observed in 
the Ge(p,t) and (t,p) reactions, by a pure (inelastic + 
transfer) two-step process, 9:42081 (R;FR) 
Origin of transient magnetic fields and the mechanisms of some 
multi-nucleon transfer reactions, 9:42062 (R;NL) 
Triton Reactions 
Description of the anomalous L = 0 transitions observed in 
the Ge(p,t) and (t,p) reactions, by a pure (inelastic + 
transfer) two-step process, 9:42081 (R;FR) 
GIANT CELLS 
See TUMOR CELLS 
GIANT RESONANCE 
Gamow-Teller Rules 
Charge-exchange reactions at intermediate energies and 
Gamow-Teller resonance, 9:42187 (RA;FR;In French) 
Hartree-Fock Method 
Microscopic theory of giant resonances, 9:42190 (RA;FR;In 
French) 
Sum Rules 
Giant resonances, simple quantum and semi-classical 
approaches, 9:42189 (RA;FR;In French) 
Thomas-Fermi Model 
Giant resonances, simple quantum and semi-classical 
approaches, 9:42189 (RA;FR;In French) 
GINNA-1 REACTOR 
Reactor Safety 
Systematic evaluation program. Status report and initial 
evaluation, 9:40191 (R;SE) 
GKN REACTOR (DODEWAARD) 
See DODEWAARD REACTOR 
GKT PROCESS 
Specifications 
6000 TPD SRC-1 demonstration plant gas systems. Volume 1. 
GKT unlimited rights design baseline package, 9:39257 
(R;US) 
GLASS 


See also BOROPHOSPHATE GLASS 
BOROSILICATE GLASS 


Crystal-Phase Transformations 
Time-temperature-transformation kinetics in SRL waste glass, 
9:39714 (R;US) 


Fracture Properties 
HIP glassmaking for high nitrogen compositions in the Y-Si- 
Al-O-N system, 9:40630 (R;US) 


Interfaces 
Metallography of Kovar/glass/thermite interfaces (Electrical 
feedthroughs), 9:41132 (R;US) 
Leaching 
Thermodynamic approach to prediction of the stability of 
proposed radwaste glasses, 9:40628 (R;US) 


HIP glassmaking for high nitrogen compositions in the Y-Si- 
AI-O-N system, 9:40630 (R;US) 
Phase Studies 
HIP glassmaking for high nitrogen compositions in the Y-Si- 
Al-O-N system, 9:40630 (R;US) 
Photon Transport 
Broad-beam attenuation in baryt concrete and in ordinary plate 
glass for x-rays from 50 to 300 kVp, 9:42218 (RA;AT) 
Physical Radiation Effects 
Radiation damage in glass and apatite and surface analysis of 
leached high level nuclear waste glass, 9:40638 (RA;AT) 
Radiation damage and durability in nuclear waste materials. 
Final report, 1 May 1983-31 March 1984 (Binary silicate 
glasses), 9:40625 (R;US) 
Production 
Structural evolution during the gel to glass conversion, 9:40655 
(R;US) 
Seals 
Ceramic-ceramic seals by microwave heating, 9:40646 (R;US) 
Sintering 
Studies of sintering of coal ash relevant to pulverized coal 
utility boilers Part 1. Examination of the Raask strinkage- 
electrical resistance method, 9:39559 (RA;US) 
Thermodynamic Properties 
Thermodynamic approach to prediction of the stability of 
proposed radwaste glasses, 9:40628 (R;US) 
GLASSY METALS 
See METALLIC GLASSES 
GLOBAL FALLOUT 
Radiation Monitoring 
Environmental radioactivity surveillance programme: results 
for the UK for 1982, 9:41189 (R;GB) 
GLOBULINS 


See also FIBRINOGEN 
GLOBULINS-ALPHA 
GLOBULINS-BETA 


DNA Sequencing 
Sequences of human repetitive DNA, non-a-globin genes, and 
major histocompatibility locus genes. I, II, III, 9:41345 
(BA;US) 
DNA-Cloning 
Sequences of human repetitive DNA, non-a-globin genes, and 
major histocompatibility locus genes. I, II, III, 9:41345 
(BA;US) 
Genes 
Sequences of human repetitive DNA, non-a-globin genes, and 
major histocompatibility locus genes. I, II, III, 9:41345 
(BA;US) 
GLOBULINS-ALPHA 
Gene Operons 
Alu family members in the human a-like globin-gene cluster, 
9:41349 (BA;US) 
DNA sequences required for hormonal induction of rat a/sab 
2u/-globulin genes, 9:41339 (BA;US) 
GLOBULINS-BETA 
See also TRANSFERRIN 
DNA-Cloning 
Analysis of the transcriptional enhancer effect, 9:41332 
(BA;US) 
Structure and expression of the human globin genes and 
murine histocompatability antigen genes, 9:41344 (BA;US) 
Gene Recombination 
Analysis of the transcriptional enhancer effect, 9:41332 
(BA;US) 
Genes 
Methylation and chromatin structure, 9:41299 (BA;US) 





Genes 


Structure and expression of the human globin genes and 
murine histocompatability antigen genes, 9:41344 (BA;US) 
GLUCOCORTICOIDS 
Biochemical Reaction Kinetics 
Biological activity of cloned mammary tumor virus DNA 
fragments that bind purified glucocorticoid receptor protein 
in vitro, 9:41338 (BA;US) 
Receptors 
Biological activity of cloned mammary tumor virus DNA 
fragments that bind purified glucocorticoid receptor protein 
in vitro, 9:41338 (BA;US) 
GLUCOSE 
Lyoluminescence 
Studies of the properties of some saccharides for 
lyoluminescence dosimetry, 9:41047 (R;BR;In Portuguese) 
GLUCOSIDASE 
Enzyme Activity 
Properties and application of immobilized B-D-glucosidase 
coentrapped with Zymomanas mobilis in calcium alginate, 
9:41392 (J;US) 
Immobilized Enzymes 
Properties and application of immobilized B-D-glucosidase 
coentrapped with Zymomanas mobilis in calcium alginate, 
9:41392 (J;US) 
GLUEBALLS 
Particle Models 
Phenomenology of gluonium, 9:41874 (RA;JP;In Japanese) 
GLUON MODEL 
Quantum Chromodynamics 
Experimental status QCD, 9:41844 (RA;SU;In Russian) 
GLUONIUM 
See GLUEBALLS 
GLUONS 
Particle Production 
Supersymmetric parton scattering at high momentum transfer, 
9:41864 (R;SU;In Russian) 
Partition Functions 
Colourless partition function of quantum quark-gluon gas, 
9:41840 (R;SU) 
GLYCINE HISPIDA 
Fungal Diseases 
Structural studies on the development of soybean rust 
(Phakopsora pachyrhizi Syd.) in susceptible soybean leaves, 
9:41405 (RA;XA) 
Genetic Radiation Effects 
Breeding improved soybean through induced mutations, 
9:41445 (RA;XA) 
Induced mutation for soybean mosaic virus disease resistance 
in soybean, 9:41444 (RA;XA) 
Induced mutation breeding studies for soybean improvement, 
9:41448 (RA;XA) 
Mutation breeding in soybean, 9:41446 (RA;XA) 
Selection and evaluation of soybean lines derived from gamma 
irradiation for rust resistance, 9:41449 (RA;XA) 
Soybean and mungbean improvement programs at AVRDC, 
9:41450 (RA;XA) 
Soybean production improvement through induced mutations, 
9:41447 (RA;XA) 
Plant Breeding 
Breeding improved soybean through induced mutations, 
9:41445 (RA;XA) 
Induced mutation for soybean mosaic virus disease resistance 
in soybean, 9:41444 (RA;XA) 
Induced mutation breeding studies for soybean improvement, 
9:41448 (RA;XA) 
Mutation breeding in soybean, 9:41446 (RA;XA) 
Selection and evaluation of soybean lines derived from gamma 
irradiation for rust resistance, 9:41449 (RA;XA) 
Soybean and mungbean improvement programs at AVRDC, 
9:41450 (RA;XA) 
Soybean production improvement through induced mutations, 
9:41447 (RA;XA) 
GLYCOSIDES 
Labelling 
Attempts to tritiate etoposide, 9:40776 (RA;IL) 
GLYCOSYL TRANSFERASES 
Code number 2.4. 
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Biosynthesis 
Genes involved in the repair of alkylated DNA in Escherichia 
coli K-12, 9:41537 (BA;US) 
DNA Repair 
Enzymology and regulation of the adaptive response to 
alkylating agents, 9:41535 (BA;US) 
Enzyme Activity 
Enzymology and regulation of the adaptive response to 
alkylating agents, 9:41535 (BA;US) 
GOBAR GAS 
See METHANE 
GOLD 


Absorption Spectroscopy 
Analysis, by atomic-absorption spectrophotometry, of activated 
charcoal, 9:40697 (R;ZA) 
Activation Analysis 
Investigation of the impurities in native gold by neutron- 
activation analysis, 9:40694 (R;ZA) 
Electron Spin Resonance 
Effects of thin evaporated metal layers on EPR lineshapes, 
9:41670 (RA;IL) 
Emission Spectroscopy 
Analysis, by atomic-absorption spectrophotometry, of activated 
charcoal, 9:40697 (R;ZA) 
Ion Exchange Chromatography 
Ion chromatographic determination of gold in plating baths. 
Quarterly report, 9:40665 (R;US) 
Ton-Atom Collisions 
Investigation of the projectile atomic number dependence of 
the L-subshell ionization. No. B/9, 9:41678 (R;HU) 
GOLD 193 
Compound Nuclei 
Contribution to the study of '*Au, Hg and '*Hg 
compound nuclei, 9:42098 (R;FR;In French) 
GOLD 197 TARGET 
Nitrogen 14 Reactions 
Enhanced emission of nonequilibrium light particles in the 
reaction plane, 9:42109 (J;US) 
GOLD ALLOYS 
Electrical Properties 
Surface segregation of sulfur during oscillatory pin-on-plate 
wear studies of precious metal electrical contact alloys: I. 
Friction and electrical contact resistance, 9:40552 (R;US) 
Sulfidation 
Surface segregation of sulfur during oscillatory pin-on-plate 
wear studies of precious metal electrical contact alloys: II. 
Surface analysis, 9:40553 (R;US) 
GRAIN ALCOHOL 
See ETHANOL 
GRAND UNIFIED THEORY 
Grand unification theory and technicolor, 9:41913 (RA;SU;In 
Russian) 
Status of the Rubakov-Callan effect, 9:41810 (R;XA) 
Gauge Invariance 
Low energy supersymmetric models for several generations 
and proton decay, 9:41901 (R;XA) 
Polarization-Asymmetry Ratio 
Polarization asymmetries and gauge theory interactions at 
short distances, 9:41798 (R;XA) 
Supersymmetry 
Low energy supersymmetric models for several generations 
and proton decay, 9:41901 (R;XA) 


RANITES 
Chemical Composition 
Alabama Tin Belt: metallogenesis and mineral resource 
evaluation. Year-end progress report, 9:41578 (R;US) 
Petrogenesis 
Alabama Tin Belt: metallogenesis and mineral resource 
evaluation. Year-end progress report, 9:41578 (R;US) 
Radionuclide Migration 
Surface migration in sorption processes, 9:41582 (R;SE) 
Surface Properties 
Surface migration in sorption processes, 9:41582 (R;SE) 
G 
See LEUKOCYTES 
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GRAPHITE 
Catalytic Effects 
Adsorption and catalyzed reactions of CO and CO2 on 
graphite surfaces, 9:39386 (J;US) 
Chemistry 
Chemical theory of graphite, 9:40712 (RA;US) 
Crystal Structure 
Structural properties of HNOs-graphite intercalation 
compounds studied by neutron diffraction and high energy 
nuclear photon scattering, 9:40631 (RA;IL) 
Deformation 
Analysis of bowing of irradiated OGL-1 fuel rod, 9:40053 
(R;JP;In Japanese) 
Electrical Properties 
Assessment of graphitized carbon fiber use for electrical power 
transmission. Final report, 9:40004 (R;US) 
Neutron Diffraction 
Structural properties of HNOs-graphite intercalation 
compounds studied by neutron diffraction and high energy 
nuclear photon scattering, 9:40631 (RA;IL) 
Oxidation 
‘Compensation effect’ in the graphite/CO2 reaction, 9:40711 
(R;GB) 
Electrochemical studies of molten sodium carbonate in relation 
to graphite oxidation, 9:40743 (RA;US) 
Fundamental studies of high-temperature corrosion reactions. 
Final report, 9:40501 (R;US) 
Reliability 
Early characterization of graphite composites by fiber testing, 
9:40561 (RA;US) 
Resonance Scattering 
Structural properties of HNOs-graphite intercalation 
compounds studied by neutron diffraction and high energy 
nuclear photon scattering, 9:40631 (RA;IL) 
Sorptive Properties 
Adsorption and catalyzed reactions of CO and CO: on 
graphite surfaces, 9:39386 (J;US) 
X-Ray Diffraction 
X-ray polarization in highly oriented pyrolytic graphite, 
9:40642 (R;US) 
GRAPHITE MODERATOR 
See GRAPHITE 
GRAVIMELT PROCESS 


Summary of the technology and status of TRW’s Gravimelt 
Process for chemical desulfurization and demineralization of 
coal, 9:39461 (RA;US) 

Chemistry 

Fossil energy annual report, October 1, 1981-September 30, 
1982, 9:39372 (R;US) 

Regeneration of alkali in the fused salt desulfurization system, 
9:39480 (RA;US) 

Economics 

Precombustion extraction of 90% of the sulfur and 95% of the 

mineral matter from coal, 9:39472 (RA;US) 
Experimental Data 

Precombustion extraction of 90% of the sulfur and 95% of the 

mineral matter from coal, 9:39472 (RA;US) 


Properties 
Fossil energy annual report, October 1, 1981-September 30, 
1982, 9:39372 (R;US) 
Regeneration of alkali in the fused salt desulfurization system, 
9:39480 (RA;US) 
GRAVITATION 
Classical Mechanics 
Minimal gravitational coupling in the Newtonian theory and 
the covariant Schroedinger equation, 9:42255 (R;FR) 
Gauge Invariance 
Structure of Poincare gauge Langrangians for gravity, 9:42302 
(R;AT) 
Function 
Structure of Poincare gauge Langrangians for gravity, 9:42302 
(R;AT) 


Equation 
Minimal gravitational coupling in the Newtonian theory and 
the covariant Schroedinger equation, 9:42255 (R;FR) 


GROUND WATER 
Water Quality 


U-4 Groups 
Tachyonic torsion in U,-theories of gravitation, 9:42301 


(R;AT) 
GRAVITATIONAL COLLAPSE 

Gravitational collapse in quantum mechanics with relativistic 

kinetic energy, 9:41623 (R;AT) 
Cosmological Models 

Quantization of Robertson-Walker geometry coupled to 

fermionic matter, 9:41589 (R;IT) 
GRAVITATIONAL INTERACTIONS 
Feynman Path Integral 
Path integral measure for gravitational interactions, 9:41595 
(R;3P) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES 
Radionuclide Migration 

Physico-chemical model of toxic substances in the Great 

Lakes, 9:41246 (R;US) 
GREEN FUNCTION 
Bogolyubov Method 

Green functions in the abridged description method 

(hydrodynamic asymptotics), 9:42331 (R;UA;In Russian) 
Bose-Einstein Statistics 

Green functions in the abridged description method 
(hydrodynamic asymptotics), 9:42331 (R;UA;In Russian) 

Theory of two- and three-time Green's functions in statistical 
mechanics, 9:42280 (R;UA;In Russian) 

Unitarity 

Unitarity or asymptotic completeness equations and analytic 
structure of the S matrix and Green functions, 9:42310 
(R;FR) 

GREEN OIL 
See SHALE OIL FRACTIONS 
GRINDING MACHINES 
Energy Consumption 
Ultrasonically enhanced size reduction of coal. Final report, 
June 1981-December 1982, 9:39476 (R;US) 
GROSS-NEVEU MODEL 
See LAGRANGIAN FIELD THEORY 
GROUND SUBSIDENCE 
Calculation Methods 

Physical and numerical simulations of subsidence in fractured 

shale strata, 9:39446 (R;US) 
Structural Models 
Physical and numerical simulations of subsidence in fractured 
shale strata, 9:39446 (R;US) 
GROUND WATER 
See also INTERSTITIAL WATER 
Geochemical Surveys 
Geochemical groundwater investigations. Final disposal of 
spent fuel, 9:39736 (R;FI;In Finnish) 
Irradiation 
Gas migration through bentonite clay, 9:41218 (R;SE) 
Public Policy 

Federal and state efforts to protect ground water, 9:41256 

(R;US) 
Radionuclide Migration 

3. Quarterly progress report 1982, 9:41248 (R;FR;In French) 

Mathematical simulation of contaminant distribution in and 
around the uranium mill tailing piles, Riverton, Wyoming, 
9:39767 (R;US) 

Model study of mitigative strategies to control radionuclide 
migration in ground water, 9:41247 (R;US) 

Review and assessment of radionuclide sorption information 
for the Basalt Waste Isolation Project site, 9:39768 (R;US) 

Review of a field study of radionuclide migration from an 
underground nuclear explosion at the Nevada Test Site, 
9:41251 (BA;XA) 

Shallow land burial of solid low-level radioactive wastes. 30 
years of experience at the Savannah River Plant, 9:39756 
(BA;XA) 

Water budget for SRP burial ground area, 9:41238 (R;US) 

Water Quality 

Ground water--mineralogy relationship for ‘In Situ’ oil shale 

retorting. Final report Jul 79-Jan 80, 9:39667 (R;US) 





GROUNDNUTS 
Materiais 


GROUNDNUTS 
See PEANUTS 
GROUND-WATER RESERVES 
See AQUIFERS 
GROUTING 
Materials 
Development programs in the United States of America for the 
application of cement-based grouts in radioactive waste 
management, 9:39712 (R;US) 
GROWTH (CRYSTAL) 
See CRYSTAL GROWTH 
GUARDS 
See SECURITY PERSONNEL 
GULF COAST 
Geopressured Systems 
Continuity and internal properties of three gulf coast 
strandplain sandstones: their implications for geopressured 
fluid production, 9:39905 (RA;US) 
GYPSUM 
Market 
Marketing of byproduct gypsum from flue gas desulfurization, 
9:39393 (R;US) 
GYROSCOPES 
Accuracy 
Accuracy of a nuclear gyroscope, 9:41038 (RA;IL) 


H 


H2 REGIONS 
Chemical Composition 
Chemical evolution of galaxies with HII regions, 9:41611 
(RA;GB) 
HADRON REACTIONS 
See also MESON REACTIONS 
Color Model 
Confinement forces in knock-out process of fast nucleons from 
nuclei in back hemisphere, 9:41846 (RA;SU;In Russian) 
ics 
Untangling large-Psub(T) hadronic reactions, 9:41889 (R;GB) 
Inclusive Interactions 
Untangling large-Psub(T) hadronic reactions, 9:41889 (R;GB) 
Knock-Out Reactions 
Confinement forces in knock-out process of fast nucleons from 
nuclei in back hemisphere, 9:41846 (RA;SU;In Russian) 
Unitarity 
Duality and froissart saturation, 9:41841 (R;UA) 
HADRON-HADRON INTERACTIONS 
Diffraction Models 
Model of high energy hadron elastic scattering and diffraction 
dissociation processes, 9:41819 (R;SU) 
Elastic Scattering 
Continued unitarity and high-energy hadron scattering, 9:41839 
(R;UA) 
Model of high energy hadron elastic scattering and diffraction 
dissociation processes, 9:41819 (R;SU) 
Inelastic Scattering 
Continued unitarity and high-energy hadron scattering, 9:41839 
(R;UA) 
Particle Production 
Fragmentation structure on high-p sub (T) events, 9:41878 
(R;SE) 
Studies of high energy hadron-hadron reactions, 9:41879 
(R;SE) 
Quantum Chromodynamics 
Anomalous dimensional quark counting of hard processes in 
QCD, 9:41848 (R;SU) 
Studies of high energy hadron-hadron reactions, 9:41879 
(R;SE) 
HADRONIC ATOMS 
Antiproton - nucleus interactions, 9:41875 (RA;US) 
Excited States 
Analytical theory for the nuclear level shift of hadronic atoms, 
9:41738 (R;SU) 


Spectral Shift 
Analytical theory for the nuclear level shift of hadronic atoms, 
9:41738 (R;SU) 
HADRONIC PARTICLE DECAY 
Particle decay due to hadronic interaction. 
Energy Spectra 
Influence of strong decay on the spectra of hadrons. A study 
in the context of a geometrical quark model, 9:41822 (R;NL) 
HADRONS 


See also BARYONS 
MESONS 
RESONANCE PARTICLES 


Dual Resonance Model 
Connection of meson spectrum and hard hadronic processes in 
dual approach, 9:41843 (R;UA) 


Some consequences of the independence of quark (subquark) 
interaction through the Yang-Mills fields on the flavour, 
9:41976 (R;XJ;In Russian) 

Multiple Production 

Description of multihadron production at superhigh energies in 
the multicomponent approach, 9:41770 (R;SU) 

Why the hadronic multiplicity distributions in e* e~ 
annihilations are so narrow, 9:41896 (J;NL) 

Multiplicity 

Hadronic multiplicity and total cross-section: a new scaling in 

wide energy range, 9:41842 (R;UA) 
Particle Production 

Anomalous dimensional quark counting of hard processes in 
QCD, 9:41848 (R;SU) 

Hadron production in lepton-nucleon scattering, 9:41887 
(R;GB) 

Photoproduction 

Measurement of total hadronic photoproduction cross section 
in °Be, #*C, '*O, “Cu nuclei in the photon energy range 
E=(0.25-2.7) GeV, 9:41756 (R;SU) 

Reviews 

Hadron production in lepton-nucleon scattering, 9:41887 

(R;GB) 
HAFNIUM CARBIDES 
Energy Beam Deposition Films 

Analysis of reactively ion plated hafnium carbide and hafnium 

nitride films, 9:40634 (RA;AT) 
HAFNIUM NITRIDES 
Energy Beam Deposition Films 

Analysis of reactively ion plated hafnium carbide and hafnium 

nitride films, 9:40634 (RA;AT) 
HAFNIUM OXIDES 
Corrosion Resistance 

Preparation and properties of electrically conducting ceramics 
based on indium oxide-rare earth oxides-hafnium oxide, 
9:40584 (RA;US) 

Electric Conductivity 

Preparation and properties of electrically conducting ceramics 
based on indium oxide-rare earth oxides-hafnium oxide, 
9:40584 (RA;US) 

HALIDES 
See also CHLORIDES 
Creep 

The universal nature of the third power stress dependence for 

steady-state creep, 9:40578 (J;US) 
Stress Analysis 

The universal nature of the third power stress dependence for 

steady-state creep, 9:40578 (J;US) 
HALL EFFECT 
Kubo Formula 
Non-dissipative currents in the theory of thermomagnetic 
properties of inversion layers, 9:42269 (R;XA) 
Quantum Mechanics 
2-torus in a magnetic field, 9:41918 (R;AT) 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED ALIPHATIC HYDROCARBONS 


See also BROMINATED ALIPHATIC HYDROCARBONS 
CHLORINATED ALIPHATIC HYDROCARBONS 
FLUORINATED ALIPHATIC HYDROCARBONS 
FREONS 





Solvent Extraction 
EPA (Environmental Protection Agency) method study 23B, 
method 501.2, trihalomethanes by liquid/liquid extraction, 
9:41233 (R;US) 
HALOGENS 
See also BROMINE 
CHLORINE 


FLUORINE 
IODINE 


Ion Exchange Chromatography 
Determination of halogens and sulfur in organic compounds 
and polymers by combustion/ion chromatography, 9:40664 
(R;US) 
HAM 
See MEAT 
HAMILTON OPERATORS 
See HAMILTONIANS 
HAMILTONIANS 
Canonical Transformations 
Linearization of non-commuting operators in the partition 
function, 9:42264 (R;XA) 
Feynman Path Integral 
Relativistic Hamiltonian with square root in the path integral 
formalism, 9:42290 (R;SU;In Russian) 
Many-Body Problem 
Linearization of non-commuting operators in the partition 
function, 9:42264 (R;XA) 
Quantization 
Relativistic Hamiltonian with square root in the path integral 
formalism, 9:42290 (R;SU;In Russian) 
HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (MATERIALS) 
See MATERIALS HANDLING 
HANFORD RESERVATION 
Radiation Monitoring 


Environmental status of the Hanford Site for CY 1983, 9:41215 


(R;US) 
Radioactive Waste Disposal 
Basalt waste isolation project drilling and testing. Quarterly 
report, October 1-December 31, 1983, 9:39728 (R;US) 
Waste Isolation Program. Monthly report, 9:39729 (R;US) 
HARBORS 
Dredging 
Need for port development legislation (In support of S.865), 
9:40299 (R;US) 
Steamship operator’s thoughts on national dredging situation 
(For coal-exporting ports), 9:39482 (R;US) 
Legislation 
Need for port development legislation (In support of S.865), 
9:40299 (R;US) 
HARD COAL 
See ANTHRACITE 
HATCH-1 REACTOR 
Pipes 
Ultrasonic and metallurgical examination of a cracked Type 
304 stainless steel BWR pipe weldment, 9:40018 (R;US) 
Welded Joints 
Ultrasonic and metallurgical examination of a cracked Type 
304 stainless steel BWR pipe weldment, 9:40018 (R;US) 
HAULAGE EQUIPMENT 
Design 
Development of a multiple unit continuous haulage system. 
Open file report 25 Jun 75-17 Oct 83, 9:39444 (R;US) 
HAZARDOUS MATERIALS 
Not for radioactive materials. 
Air Pollution Control 
Mining surveillance study of coal preparation and related 
laboratory float-sink operations, 9:39570 (R;US) 
Chemical Analysis 
Characterization of hazardous waste sites, a methods manual. 
Volume 3. Available laboratory analytical methods. 
Response report 7 Jan 80-Feb 84, 9:41221 (R;US) 
Multielemental analytical techniques for hazardous waste 
analysis: the state-of-the-art. Project report Jun 81-Jun 82, 
9:41201 (R;US) 


Bibliographies 


Combustion 

Stable isotope dilution for hazardous waste incineration. Final 

report Apr-Oct 82, 9:40739 (R;US) 
Fluidized-Bed Combustion 

Feasibility study of rubber and waste incineration at Red River 

Arsenal, 9:40425 (R;US) 
Ground Disposal 

Permeability of polymeric membrane lining materials. 

Technical paper, 9:41200 (R;US) 
Information Systems 

EADS (Environmental Assessment Data Systems) solid 
discharge data system 1982. Annual report Jan-Dec 82, 
9:41214 (R;US) 

Occupational Safety 

Control technology assessment for coal gasification and 
liquefaction processes, BI GAS Pilot Plant, Homer City, 
Pennsylvania, 1979. Final report, 9:39281 (R;US) 

Control technology assessment for coal gasification and 
liquefaction processes, Rockwell International 3/4 tpd cs/r 
Hydrogasification Integrated Process Development Unit, 
Santa Susana, California. Report for the site visit of 
September 1981. Final report, 9:39282 (R;US) 

Waste Disposal 

Characterization of hazardous waste sites, a methods manual. 
Volume 3. Available laboratory analytical methods. 
Response report 7 Jan 80-Feb 84, 9:41221 (R;US) 

EADS (Environmental Assessment Data Systems) solid 
discharge data system 1982. Annual report Jan-Dec 82, 
9:41214 (R;US) 

Waste Management 

Installation restoration general environmental technology 
development. Task 2. Incineration test of explosives 
contaminated soils at Savanna Army Depot activity, 
Savanna, Illinois. Final report Sep §2-Jan 84, 9:41220 (R;US) 

Remedial action management and cost analysis, 9:40259 (R;US) 


HCDA 


See REACTOR CORE DISRUPTION 


H-COAL PROCESS 


Air Pollution Control 
Control technology assessment for coal gasification and 
liquefaction processes, H-Coal Pilot Plant, Ashland Synthetic 
Fuels, Inc., Catlettsburg, Kentucky, 1981. Final report, 
9:39279 (R;US) 
Coal Liquids 
Hydrotreating coal-derived distillates, 9:39195 (RA;US) 
Environmental Impacts 
Control technology assessment for coal gasification and 
liquefaction processes, H-Coal Pilot Plant, Ashland Synthetic 
Fuels, Inc., Catlettsburg, Kentucky, 1981. Final report, 
9:39279 (R;US) 
Occupational Safety 
Control technology assessment for coal gasification and 
liquefaction processes, H-Coal Pilot Plant, Ashland Synthetic 
Fuels, Inc., Catlettsburg, Kentucky, 1981. Final report, 
9:39279 (R;US) 
Organic Solvents 
Characterization and performance of recycle solvents in two 
stage liquefaction, 9:39133 (RA;US) 


Chemical/physical characterization and management of 
samples from the H-Coal pilot plant site specific assessment, 
9:39273 (R;US) 


HDO 


See DEUTERIUM COMPOUNDS 


HEADING MACHINES 


Performance Testing 
Mechanized drivage of gate roads by means of in-line heading 
systems (Report on ECSC contract 7220-AB/204), 9:39430 
(R;XE;In French) 


HEALTH HAZARDS 


See also RADIATION HAZARDS 


Residential wood and coal combustion. Task 3. Health effects 
literature search. Final report, 9:41524 (R;US) 


HEALTH PHYSICS 


See RADIATION PROTECTION 





HEART DISEASE 
See CARDIOVASCULAR DISEASES 
HEAT DISSIPATION 


See DIFFUSION 
ENVIRONMENTAL TRANSPORT 
HEAT TRANSFER 


HEAT DISTRIBUTION SYSTEMS 
Thermal Insulation 
Boiling tests of thermal insulation in conduit-type underground 
heat distribution systems, 9:40438 (J;US) 
HEAT EFFECTS 
See TEMPERATURE EFFECTS 
HEAT ENGINES 


See also INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 


Desiccants 
Investigation of the potential of desiccant-based power 
generation for waste-heat recovery. Final technical report, 
9:40441 (R;US) 
HEAT EXCHANGERS 
Design 
Heat exchanger, 9:40906 (P;US) 
Preheating residential and commercial hot water supplies 
through heat exchange with grey water, 9:40360 (R;US) 
HEAT METERS 
Calibration 
Comments on calibration and design of a heat flow meter, 
9:40385 (J;US) 
Flanking loss calibration for a calibrated hot box, 9:40382 
(J;US) 


Comments on calibration and design of a heat flow meter, 
9:40385 (J;US) 
Performance 
Effect of mounting on the performance of surface heat flow 
meters used to evaluate building heat losses, 9:40386 (J;US) 
HEAT PIPES 
Corrosion 
Corrosion in alkali metal/molybdenum heat pipes, 9:40088 
(R;US) 
Thermosyphon Effect 
Ice generation by means of innovative heat pipe technology, 
9:40227 (RA;US) 
HEAT PUMPS 
See also CHEMICAL HEAT PUMPS 


Performance and cost attributes of thermal energy storage/heat 
pump systems, 9:40363 (RA;US) 
Economic Analysis 
Importance of energy efficiency in the developing countries, 
9:40278 (R;US) 
Performance 
Performance and cost attributes of thermal energy storage/heat 
pump systems, 9:40363 (RA;US) 
Systems Analysis 
Waste heat utilization in agricultural plants, 9:40420 (R;DE;In 
German) 
HEAT RECOVERY EQUIPMENT 
SOs concentrations in pressurized fluidized bed combustors - 
measurements and mechanisms, 9:39518 (RA;US) 
Design 
Greywater heat exchanger, 9:40361 (R;US) 
Thermochemical Processes 


Thermochemical recuperator system: an introduction, 9:40431 
(R;US) 
HEAT RESISTING ALLOYS 
See also ALLOY-A-286 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-309 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STELLITE 
Corrosion 


1982 Annual status report: high-temperature materials, 9:40511 
(R;XE) 


Creep-rupture and fractographic analysis of candidate Stirling 
engine superalloys tested in air, 9:40569 (J;US) 
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Fracture Properties 
Creep-rupture and fractographic analysis of candidate Stirling 
engine superalloys tested in air, 9:40569 (J;US) 
Mechanical Properties 
1982 Annual status report: high-temperature materials, 9:40511 
(R;XE) 
HEAT SINKS 
Bonding 
Evaluation of some photovoltaic concentrator solar cell-heat 
sink coupling materials, 9:39867 (R;US) 
HEAT SOURCES (RADIOISOTOPE) 
See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 
See also THERMAL CONDUCTION 
Computer Codes 
ICARUS: a general one-dimensional heat conduction code, 
9:42300 (R;US) 
HEAT TRANSFER PROPERTIES 
See THERMODYNAMIC PROPERTIES 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATER OIL 
See HEATING OILS 
HEATERS 


Full-scale cold-flow modelling of the SRC-I slurry fired heater 
at Creare, Inc. mixing and 1° downslope studies, 9:39253 
(R;US) 

Fluid Mechanics 

Full-scale cold-flow modelling of the SRC-I slurry fired heater 
at Creare, Inc. mixing and 1° downslope studies, 9:39253 
(R;US) 

Slug-frequency confirmation study, 9:39237 (RA;US) 

Mixing 

Full-scale cold-flow modelling of the SRC-I slurry fired heater 
at Creare, Inc. mixing and 1° downslope studies, 9:39253 
(R;US) 

Scaling Laws 

Full-scale cold-flow modelling of the SRC-I slurry fired heater 
at Creare, Inc. mixing and 1° downslope studies, 9:39253 
(R;US) 

HEATING OILS 
Calorific Value 
Heating oils, 1984, 9:39614 (R;US) 
Combustion Properties 
Alternative fuel deposit formation, 9:39620 (R;US) 
Heating oils, 1984, 9:39614 (R;US) 
Density 
Heating oils, 1984, 9:39614 (R;US) 
Pour Point 
Heating oils, 1984, 9:39614 (R;US) 
Sulfur Content 
Heating oils, 1984, 9:39614 (R;US) 
Viscosity 
Heating oils, 1984, 9:39614 (R;US) 
HEAVY ION ACCELERATORS 
Includes combined accelerator types for heavy ion acceleration. 


See also JINR U-400 CYCLOTRON 
NUMATRON ACCELERATOR 


Ton Beams 
Outline of the interdisciplinary field in the NUMATRON 
project, 9:40959 (RA;JP;In Japanese) 
Particle Losses 
Charge-exchange instability of intensive ion beams, 9:40984 
(R;SU;In Russian) 
Space Charge 
Space charge effects in a heavy ion cyclotron, 9:40997 (J;NL) 
Storage Rings 
Japanese facilities for HIF accelerator development, 9:41029 
(R;JP) 
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Targets 
ATLAS beam properties: some implications for target making, 
9:41003 (R;US) 
HEAVY ION REACTIONS 


See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
CARBON 14 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
KRYPTON 84 REACTIONS 
KRYPTON 86 REACTIONS 
LITHIUM 6 REACTIONS 
NEON 20 REACTIONS 
NEON 22 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
SILICON 28 REACTIONS 
SILICON 30 REACTIONS 
SULFUR 32 REACTIONS 
XENON 136 REACTIONS 


Boltzmann Equation 

Comparison between hydrodynamics and intranuclear cascade 

model, 9:42161 (RA;FR;In French) 
Deep Inelastic Scattering 

Very dissipative nucleus-nucleus collisions: complete fusion 

and other phenomena, 9:42194 (RA;FR;In French) 
Drift Chambers 

Diogene detector and relativistic heavy ion collisions. First 

experiments at Saturne, 9:41080 (RA;FR;In French) 
Fusion Reactions 

Some aspects of fusion reactions in the tandem energy region, 
9:42011 (R;FR) 

Very dissipative nucleus-nucleus collisions: complete fusion 
and other phenomena, 9:42194 (RA;FR;In French) 

Hydrodynamic Model 

Comparison between hydrodynamics and intranuclear cascade 

model, 9:42161 (RA;FR;In French) 
Mean-Field Theory 

Time-dependent mean-field theory for prompt nucleon 

emission in heavy-ion reactions, 9:42154 (R;US) 
Nuclear Fireball Model 

Strange particle production in the heavy ion collision and the 

chemical equilibrium, 9:41860 (R;SU;In Russian) 
Nuclear Models 

Heavy ion collisions at relativistic energies, 9:42160 (RA;FR;In 
French) 

Microscopic model of collisions of fast nuclei (Esub(lab) > = 
100 MeV per nucleon) with potential internucleonic 
interaction. Formation of fragments, 9:42171 (R;SU;In 
Russian) 

Nuclear Reaction Kinetics 
Workshop on nuclear dynamics ITI, 9:41999 (R;US) 
Particle Production 

Pion production in heavy ion collisions between 80 MeV/A 

and 300 MeV/A, 9:42163 (RA;FR;In French) 
Precompound-Nucleus Emission 

Time-dependent mean-field theory for prompt nucleon 

emission in heavy-ion reactions, 9:42154 (R;US) 
Quark Matter 

Collisions of high energy heavy ions and problem of phase 
transitions between hadron and quark-gluon matter, 9:41845 
(RA;SU;In Russian) 

Quasi-Fission 

Very dissipative nucleus-nucleus collisions: complete fusion 

and other phenomena, 9:42194 (RA;FR;In French) 
Relativistic Range 

Heavy ion collisions at relativistic energies, 9:42160 (RA;FR;In 

French) 
Reviews 

Interest of 5-100 MeV/A heavy ions for nuclear structure 

study, 9:42096 (RA;FR;In French) 
Three-Body Problem 

Nuclear collisions above two-bodies in final state, 9:42191 

(RA;FR;In French) 
HEAVY IONS 

Whenever possible use one of the more specific terms listed under 

ION BEAMS. 
Charge Exchange 

Cross sections of heavy ion charge exchange on gases, 9:40960 

(R;XJ;In Russian) 


Dose-Response Relationships 
Determination of the DNA double-strand break yield in 
Chinese hamster cells after the irradiation with heavy ions, 
9:41456 (R;XJ;In Russian) 
Ton Sources 
Repetitively pulsed metal ion beams for ion implantation, 
9:41018 (R;US) 
Range 
STOPOW/382 program for calculations of stopping powers and 
ranges for heavy ions in the energy range from 1 keV to 10 
GeV/a.m.u., 9:42223 (R;XJ;In Russian) 
Stopping Power 
STOPOW/282 program for calculations of stopping powers and 
ranges for heavy ions in the energy range from 1 keV to 10 
GeV/a.m.u., 9:42223 (R;XJ;In Russian) 
HEAVY LIQUID BUBBLE CHAMBERS 
Pion-Proton Interactions 
Heavy liquid bubble chamber with gas hydrogen target in the 
pion beam of the ITEP synchrotron, 9:41042 (R;SU;In 
Russian) 
HEAVY NUCLEI 
For nuclei from mass 181 upwards. 
See also ACTINIDE NUCLEI 
BISMUTH 208 
GOLD 193 
LEAD 208 
LEAD 210 
MERCURY 194 
MERCURY 198 
OSMIUM 192 
PLATINUM 195 
PLATINUM 197 
POLONIUM 210 
RADIUM 226 
RADON 220 
RADON 222 
Giant Resonance 
Neutron radiative capture in the region of giant multipole 
resonances, 9:42091 (RA;SU) 
Neutron Reactions 
Application of calculations on theoretical models to problem of 
nuclear data evaluation on threshold reactions, induced by 
neutrons on non-fissile elements and transactinides, 9:42170 
(RA;SU;In Russian) 
Neutron radiative capture in the region of giant multipole 
resonances, 9:42091 (RA;SU) 
HEAVY OILS 
See PETROLEUM 
VISCOSITY 
HELA CELLS 
Survival Curves 
DNA-mediated gene transfer of a human DNA repair gene(s) 
into DNA repair deficient Chinese hamster ovary cells, 
9:41502 (BA;US) 
HELIUM 
Atom Collisions 
Triple differential cross section of He 1s measured in 
asymmetric conditions at intermediate energy, 9:41685 
(RA;AT) 
Atom-Atom Collisions 
Associative ionization between ground state He and laser 
excited He(5*P) atoms detected by photoionization, 9:41721 
(RA;AT) 
Atom-Molecule Collisions 
Dissociative excitation of metal-halogen molecules by 
metastable noble-gas atoms and nitrogen metastable 
molecules, 9:41719 (RA;AT) 
Diffusion 
Diffusion in zinc sulfide pellets: effect of porosity and sintering, 
9:40641 (R;US) 
Electron-Atom Collisions 
Absolute differential ionization cross sections for electron 
impact, 9:41646 (RA;US) 
Electron impact ionization of atoms by fast electrons at small 
momentum transfer, 9:41698 (RA;AT) 
Measurement of absolute excitation cross sections near 
threshold, 9:41650 (RA;US) 





HELIUM 
Excited States 


Excited States 
Atoms and ions in a strong magnetic field, 9:41740 (RA;FR;In 
French) 
Ground States 
Atoms and ions in a strong magnetic field, 9:41740 (RA;FR;In 
French) 
Hamiltonians 
Atoms and ions in a strong magnetic field, 9:41740 (RA;FR;In 
French) 
Ton-Atom Collisions 
Anisotropy of electronic states excited in ion-atom collisions. 
A study of He* + He and He* + Ne collisions, 9:41737 
(R;NL) 
Experimental observation of the Thomas peak in electron 
capture, 9:41661 (R;US) 
Intermediate energy ion-atom collisions, 9:41642 (RA;US) 
Ionization 
Absolute differential ionization cross sections for electron 
impact, 9:41646 (RA;US) 
Photon Emission 
Determination of the absolute photon yield from electron 
irradiated gases, 9:41654 (RA;AU) 


Revision of the design model for a cryogenic falling liquid film 
helium separator, 9:40852 (R;JP) 
HELIUM 3 A 
Crystal Defects 
Topological symmetry breakdown in cholesterics, nematics, 
and *He, 9:41749 (J;US) 
Order Parameters 
Topological symmetry breakdown in cholesterics, nematics, 
and *He, 9:41749 (J;US) 
Symmetry Breaking 
Topological symmetry breakdown in cholesterics, nematics, 
and *He, 9:41749 (J;US) 
HELIUM 3 REACTIONS 
Breakup Reactions 
Theoretical study of inclusive processes induced by 
intermediate energy light ions, 9:42018 (R;UA;In Russian) 
Charge-Exchange Reactions 
A-isobar excitation in carbon nuclei in charge-exchange 
reaction (*He,t) at 4.4-10.7 GeV/c, 9:42021 (R;SU) 
Charge-exchange reactions at intermediate energies and 
Gamow-Teller resonance, 9:42187 (RA;FR;In French) 
Diffraction Models 
Theoretical study of inclusive processes induced by 
intermediate energy light ions, 9:42018 (R;UA;In Russian) 
Particle Production 
A-isobar excitation in carbon nuclei in charge-exchange 
reaction (He,t) at 4.4-10.7 GeV/c, 9:42021 (R;SU) 
Pionization 
Pion production in nucleus-nucleus collisions at intermediate 
energies, 9:42027 (RA;FR;In French) 
HELIUM 4 
See also HELIUM II 
Ground States 
Calculation of the ground state properties of He in harmonic 
oscillator bases, 9:42028 (RA;FR;In French) 
Heat Transfer 
Heat pulses in dilute *He-*He mixtures, 9:41748 (R;NL) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 4 TARGET 
Alpha Reactions 
Preliminary results of the analysis of the CERN ISR data on 
pa- and aa-interactions within the frame of eikonal model, 
9:42023 (R;SU) 
Pion Minus Reactions 
Quasi-elastic scattering of pions on *He, 9:42024 (R;SU;In 
Russian) 
Pion Plus Reactions 
Quasi-elastic scattering of pions on *He, 9:42024 (R;SU;In 
Russian) 
Proton Reactions 
Preliminary results of the analysis of the CERN ISR data on 
pa- and aa-interactions within the frame of eikonal model, 
9:42023 (R;SU) 
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HELIUM II 
The phase of liquid helium-4 which is stable at temperatures 
between absolute zero and the lambda point (about 2.2 K). 
Towards a comprehensive theory for He II: A temperature- 
dependent field-theoretic approach, 9:41746 (R;IT) 
HELIUM IONS 
Collisions 
Secondary electron emission induced by low energy helium 
ions, 9:41735 (RA;AT) 
Ion-Atom Collisions 
Anisotropy of electronic states excited in ion-atom collisions. 
A study of He* + He and Het + Ne collisions, 9:41737 
(R;NL) 
Investigation of the projectile atomic number dependence of 
the L-subshell ionization. No. B/9, 9:41678 (R;HU) 
Ion-induced Ls-subshell alignment of argon. No. B/8, 9:41677 
(R;HU) 
Scaling of cross sections for ionization by fast, partially 
stripped ions, 9:41641 (RA;US) 
Ton-Molecule Collisions 
Charge transfer from He* to Ar and Xe at low energies, 
9:41704 (RA;AT) 
HEPTANE 
Decomposition 
Study of Fischer-Tropsch model compounds reacting over 
ZSM-S5 (MS Thesis), 9:39816 (R;US) 
Solvent Properties 
Measurement and prediction of aromatic solute distribution 
coefficients for aqueous-organic solvent systems. Final 
report, 9:39388 (R;US) 
HEREDITARY DISEASES 
Biochemistry 
New patient with both xeroderma pigmentosum and Cockayne 
syndrome establishes the new xeroderma pigmentosum 
complementation group H, 9:41491 (BA;US) 
HEXANE 
Solvent Properties 
Measurement and prediction of aromatic solute distribution 
coefficients for aqueous-organic solvent systems. Final 
report, 9:39388 (R;US) 
HFR REACTOR 
Reactor Operation 
1982 Annual status report: operation of the High Flux Reactor, 
9:40139 (R;XE) 
HIFAR REACTOR 
Reactor Physics 
Neutronic models for the HIFAR reactor, 9:40136 (R;JP) 
HIGGS BOSONS 
Gauge Invariance 
Gauge-boson masses and mixings in left-right—symmetric 
models, 9:41919 (J;US) 
HIGGS MODEL 
Confinement 
Phase structure of Abelian Higgs model with mixed action, 
9:41753 (R;XA) 
Phase Diagrams 
Phase structure of Abelian Higgs model with mixed action, 
9:41753 (R;XA) 
HIGH ALTITUDE (STRATOSPHERE) 
See STRATOSPHERE 
HIGH BTU GAS 
Over 900 Btu/ft® 
Production 
Development of a synthetic gas from the coal industry in the 
United States, 9:39269 (RA;AT) 
HIGH ENERGY PHYSICS 
Use only for articles of a very broad nature such as an annual 
research program, etc. 
Research 
Research highlights for the period February 1-August 1, 1984, 
9:41754 (R;US) 
Review of Physics Research Programs at LAMPF. Progress 
report, January-December 1983, 9:40964 (R;US) 
HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
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HIGH FLUX AUSTRALIAN REACTOR 
See HIFAR REACTOR 
HIGH FLUX REACTOR PETTEN 
See HFR REACTOR 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE 
See HTGR TYPE REACTORS 
HIGH VOLTAGE DIRECT CURRENT SYSTEMS 
See HVDC SYSTEMS 
HIGH-BETA PLASMA 
Beta from 0.1 to 1. 


Axisymmetric stability of vertically asymmetric Tokamaks at 
large beta poloidal, 9:42419 (J;GB) 
Stability 
Axisymmetric stability of vertically asymmetric Tokamaks at 
large beta poloidal, 9:42419 (J;GB) 
HIGH-LEVEL RADIOACTIVE WASTES 
After-Heat 
Thermal and mechanical effects of the high-level radioactive 
waste on the rock mass for a repository, 9:39722 (R;JP;In 
Japanese) 
Chemical Analysis 
Determination of radiolytical hydrogen in high-level 
radioactive wastes from the Karlsruhe reprocessing plant 
(WAK), 9:39766 (TG;FR;In French) 
Underground Disposal 
Thermal and mechanical effects of the high-level radioactive 
waste on the rock mass for a repository, 9:39722 (R;JP;In 
Japanese) 
HIGHLY ENRICHED URANIUM 
80 - 100 per cent. 
Inventories 
Estimation methods for process holdup of special nuclear 
materials, 9:39781 (R;US) 
Nuclear Materials Management 
Estimation methods for process holdup of special nuclear 
materials, 9:39781 (R;US) 
HIGH-TEMPERATURE FUEL CELLS 
Catalyst Supports 
Microstructure - property relationships for porous CaO 
stabilized ZrO2 support tubes, 9:40334 (RA;US) 
Connectors 
Vapor deposition of stabilized zirconium oxide electrolyte and 
lanthanum chromite interconnection for multiple cell 
fabrication, 9:40333 (RA;US) 
Economics 
Critical issues in solid oxide fuel cell development, 9:40332 
(RA;US) 
Electric Impedance 
AC measurements on fuel cells and fuel cell components, 
9:40338 (RA;US) 
Electrochemistry 
Mechanisms of catalytic oxidation of hydrocarbons in a solid- 
electrolyte fuel cell, 9:40342 (RA;US) 
Electrodes 
Redox behavior of high temperature electrodes, 9:40337 
(RA;US) 
Use of single point contact electrodes to understand porous 
electrode behavior on solid electrolytes, 9:40341 (RA;US) 
Marketing Research 
Critical issues in solid oxide fuel cell development, 9:40332 
(RA;US) 
Overvoltage 
Use of single point contact electrodes to understand porous 
electrode behavior on solid electrolytes, 9:40341 (RA;US) 
Performance Testing 
Cell performance and life characteristics of solid oxide 
electrolyte fuel cells, 9:40331 (RA;US) 
Service Life 
Cell performance and life characteristics of solid oxide 
electrolyte fuel cells, 9:40331 (RA;US) 
Solid Electrolytes 
DOE overview of solid oxide electrolyte fuel cell technology, 
9:40330 (RA;US) 
Microstructure and microanalysis in relation to the grain 
boundary conductivity effect in doped ceria, 9:40336 
(RA;US) 


HOPE CREEK-1 REACTOR 
Environmental impacts 


Oxygen exchange measurements on zirconia-yttria electrolyte 
surfaces modified by various dopants, 9:40343 (RA;US) 

Proceedings of the conference on high temperature solid oxide 
electrolytes. Volume I. Anion conductors, 9:40329 (R;US) 

Some non-electrochemical requirements for air electrode 
materials of high temperature solid electrolyte fuel cells, 
9:40339 (RA;US) 

Vapor deposition of stabilized zirconium oxide electrolyte and 
lanthanum chromite interconnection for multiple cell 
fabrication, 9:40333 (RA;US) 

HIGH-TEMPERATURE WINKLER PROCESS 
See HTW PROCESS 
HIGH-VOLTAGE PULSE GENERATORS 
Optical Fibers 

Application of optical-fiber pins to explosive, pulse-power 

generators, 9:40932 (R;US) 
Shock Waves 

Application of optical-fiber pins to explosive, pulse-power 

generators, 9:40932 (R;US) 
HIROSHIMA 
Dosimetry 

Radiation field associated with Hiroshima and Nagasaki, 

9:41135 (R;US) 
HISTIDINE 
Biosynthesis 
Promoter elements, regulatory elements, and chromatin 
structure of the yeast his3 gene, 9:41331 (BA;US) 
HISTONES 
Biochemical Reaction Kinetics 
Methylation and chromatin structure, 9:41299 (BA;US) 
HODOSCOPES 
Corrections 

Computation of shielding corrections to hodoscope full-motion 

data, 9:40153 (R;US) 
Plastic Scintillation Detectors 

Main characteristics of the counters for the neutral hadron 
forward calorimeter of the European Hybrid Spectrometer, 
9:41043 (R;SU;In Russian) 

HOG FUEL 
See WOOD WASTES 
HOLLOW CATHODES 
Design 


Hot hollow cathode gun assembly, 9:40868 (P;US) 
Electric Discharges 
Endoergic charge transfer reactions near the cathode surface, 
9:41726 (RA;AT) 
Glow Discharges 
Excitation of resonant lines by charge transfer in the cathode 
sheath, 9:41727 (RA;AT) 
HOLMES-STRETFORD PROCESS 
Flowsheets 
Coal gas desulfurization activities at Morgantown Energy 
Technology Center (METC), 9:39223 (RA;US) 


Coal gas desulfurization activities at Morgantown Energy 
Technology Center (METC), 9:39223 (RA;US) 
HOLMIUM 165 TARGET 
Muon Reactions 
Nuclear moments and nuclear structure. Annual progress 
report, September 1, 1983-July 31, 1984, 9:42000 (R;US) 
HOMOGENEOUS PLASMA 
Electrical Properties 
Method for establishing the parameters of equal-reflection 
plasma, 9:42375 (R;RO) 
Plasma Diagnostics 
Method for establishing the parameters of equal-reflection 
plasma, 9:42375 (R;RO) 
HOPE CREEK-1 REACTOR 
Prior to November 1973, known as NEWBOLD ISLAND-1 
REACTOR, and older material is so indexed. 
Environmental Impacts 
Draft environmental statement related to the operation of 
Hope Creek Generating Station (Docket No. 50-354), 
9:40135 (R;US) 





HOPPERS 
Design 


HOPPERS 
Design 
Characterization of ash concentrate solids: design of solids 
handling equipment, 9:39230 (RA;US) 
HOT GAS CLEANUP 
Manufacturers 
Overview of PFB developments (Slides; no text), 9:39539 
(RA;US) 
HOT PLASMA 
Diffusion 
Hot plasma formation. A study of plasma density evolution in 
space and time, 9:42348 (R;FR) 
Numerical model for diffusion of helium in a hydrogen plasma, 
9:42396 (R;NL) 
Plasma Density 
Energy spectrum of the neutral particle flux emitted from 
TORTUR II discharges, 9:42395 (R;NL) 
HOUSEHOLDS 
Retrofitting 
Analysis of household retrofit expenditures, 9:40285 (J;US) 
HOUSES 
Attached Greenhouses 
Windstar greenhouse retrofit and addition. Final report, 
9:40359 (R;US) 
Chemical Heat Pumps 
Year-round operational test results of a chemical heat pump 
powered by waste heat, off-peak electricity, or solar energy, 
9:40410 (BA;CA) 


Life-cycle cost economic optimization of insulation, infiltration, 
and solar aperture in energy-efficient houses, 9:40378 (J;US) 
Passive Solar Heating Systems 
Windstar greenhouse retrofit and addition. Final report, 
9:40359 (R;US) 
HTGR TYPE REACTORS 
See also VRAIN REACTOR 
Coated Fuel Particles 
Capsule HRB-15A postirradiation examination report, 9:40048 
(R;US) 
Coordinated Research Programs 
Long term European investment in energy R and D, 9:40244 
(R;LU) 
Fuel Cycle 
Design optimization using depletion perturbation theory, 
9:40046 (R;US) 
Technical papers presented at the eleventh Dragon Countries 
physics meeting held at London, England , 9:40045 (R;GB) 
Fuel Elements 
Technical papers presented at the eleventh Dragon Countries 
physics meeting held at London, England , 9:40045 (R;GB) 
Fuel Rods 
Analysis of bowing of irradiated OGL-1 fuel rod, 9:40053 
(R;JP;In Japanese) 
Irradiation experiment of the first and the second OGL-1 fuel 
assemblies, 9:40052 (R;JP;In Japanese) 
Loss of Flow 
Modular gas-cooled reactor heat transfer mechanisms, 9:40149 
(R;US) 
Primary Coolant Circuits 
Simulating the HTGR primary loop with the DSNP simulation 
language, 9:40049 (RA;IL) 
Reactor Cores 
Design optimization using depletion perturbation theory, 
9:40046 (R;US) 
Diffusion coefficient calculations for cylindrical cells, 9:40044 
(R;FR) 
Pebble-bed core model for simulating the high temperature gas 
cooled reactor, 9:40050 (RA;IL) 
Technical papers presented at the eleventh Dragon Countries 
physics meeting held at London, England , 9:40045 (R;GB) 
Technical papers presented at the seventeenth Dragon 
Countries physics meeting held at Cadarache, France, 
9:40047 (R;GB) 
Reactor Kinetics 
Diffusion coefficient calculations for cylindrical cells, 9:40044 
(R;FR) 
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Technical papers presented at the eleventh Dragon Countries 
physics meeting held at London, England , 9:40045 (R;GB) 
Technical papers presented at the seventeenth Dragon 
Countries physics meeting held at Cadarache, France, 
9:40047 (R;GB) 
Reactor Safety 
High-temperature gas-cooled reactor safety studies for the 
Division of Accident Evaluation. Quarterly progress report, 
October 1-December 31, 1983. Volume 4, 9:40180 (R;US) 
Reactor Simulators 
Compressor model for HTGR simulation, 9:40051 (RA;IL) 
HTO 
See TRITIUM COMPOUNDS 
HTW PROCESS 
Demonstration Plants 
Rheinbraun High-Temperature Winkler (HTW) process, 
9:39221 (RA;US) 
Pilot Plants 
Rheinbraun High-Temperature Winkler (HTW) process, 
9:39221 (RA;US) 
HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN POPULATIONS 


See also A-BOMB SURVIVORS 
MINORITY GROUPS 


Behavior 
Decreasing household energy use through social marketing: 
the dishwashing case, 9:41259 (R;NL) 


Relationship between erythrocyte volume and cell age in 
humans and baboons. Technical report, 9:41357 (R;US) 
Radiation Doses 
Technique of evaluation of individual radiation doses to 
population from nuclear plant gaseous wastes, 9:41429 
(R;SU;In Russian) 
Radiation Protection 
BLISS: a computer program for the protection of blood 
donors. Technical report, 9:41413 (R;US) 
Safety 
BLISS: a computer program for the protection of blood 
donors. Technical report, 9:41413 (R;US) 
HUMANS 
See HUMAN POPULATIONS 
HUMIC ACIDS 
Alkylation 
Alkaline nitrobenzene oxidation of model compounds, 
polymers and solid fuel derivatives, 9:39327 (RA;US) 
Oxidation 
Alkaline nitrobenzene oxidation of model compounds, 
polymers and solid fuel derivatives, 9:39327 (RA;US) 
Electrochemical oxidation as a route to coal liquids, 9:39105 
(RA;US) 
HVDC SYSTEMS 
69 to 230 kV. 
Control Systems 
Control of multiterminal HVDC-networks embedded in ac- 
transmission systems. Phase II, 9:40002 (R;US) 
HYBRID ELECTRIC-POWERED VEHICLES 
Fuel Cells 
Overview of the utilization of alternative fuels in fuel cells and 
internal combustion engines, 9:40485 (RA;US) 
Optimization 
Considerations for hybrid vehicle analysis and optimization, 
9:40479 (RA;US) 
HYCSOS 
See CHEMICAL HEAT PUMPS 
HYDRATED ELECTRONS 
See SOLVATED ELECTRONS 
HYDRATES 
For chemical compounds or minerals. 
Phase Diagrams 
CNG acid gas removal process. Technical progress report No. 
7, 1 May-31 July 1982, 9:39216 (R;US) 
Synthesis 
CNG acid gas removal process. Technical progress report No. 
7, 1 May-31 July 1982, 9:39216 (R;US) 





HYDRAULIC FRACTURING 
Fracture Mechanics 
Similarity analysis of energy transport in gas-driven fractures, 
9:39592 (R;US) 
Heat Transfer 
Similarity analysis of energy transport in gas-driven fractures, 
9:39592 (R;US) 
Orientation 
Determination of hydraulic fracture azimuth by geophysical, 
geological, and oriented core methods at the Multi-Well 
Experiment site, Rifle, Colorado, 9:39632 (R;US) 
HYDRAULIC RAMS 
See PUMPS 
HYDRIDES 
See also BORON HYDRIDES 
LITHIUM HYDRIDES 
PALLADIUM HYDRIDES 
SILANES 
ZIRCONIUM HYDRIDES 
Chemical Analysis 
Study of the measurement, by electrothermal atomization and 
atomic-absorption spectrophotometry, of hydride-forming 
elements, 9:40695 (R;ZA) 
Crystal Structure 
Hydrogen sites in A2BH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 
Ru), 9:40730 (J;US) 
Lattice Parameters 
Hydrogen sites in A2BH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 
Ru), 9:40730 (J;US) 
Structural Models 
Hydrogen sites in A2BH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 
Ru), 9:40730 (J;US) 
HYDRIODIC ACID 
Chemical Reactions 
Theoretical studies of the energetics of the abstraction and 
exchange reactions in H + HX, with X = F-I, 9:40727 
(J;US) 
HYDROBROMIC ACID 
Chemical Reactions 
Theoretical studies of the energetics of the abstraction and 
exchange reactions in H + HX, with X = F-I, 9:40727 
(J;US) 
Electron-Molecule Collisions 
Dipole oscillator strengths observed in electron impact, 
9:41644 (RA;US) 
Oscillator Strengths 
Dipole oscillator strengths observed in electron impact, 
9:41644 (RA;US) 
HYDROCARBON FUEL CELLS 
El 


Mechanisms of catalytic oxidation of hydrocarbons in a solid- 
electrolyte fuel cell, 9:40342 (RA;US) 
Performance 


CO. management for alkaline fuel cells, 9:40355 (RA;US) 
Poisoning 


CO. management for alkaline fuel cells, 9:40355 (RA;US) 
HYDROCARBONS 


See also ALKENES 
ALKYNES 
ANTHRACENE 
BENZENE 
BENZOPYRENE 
CHRYSENE 
FLUORENE 
INDENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
STILBENE 
TETRALIN 
TOLUENE 
XYLENES 


Biosynthesis 
Development of outdoor raceway capable of yielding oil-rich 
halotolerant microalgae: identification of oil-rich strains, 
9:39878 (RA;US) 
Combustion Kinetics 
Reaction mechanisms in combustion: formation of soot and 
polycyclic aromatic hydrocarbons. Final technical report, 1 
April 1980-31 March 1984, 9:40795 (R;US) 


Gas Chromatography 
Investigations to extend the molecular weight range of gas 
chromatography to assist the analysis of high boiling 
hydrocarbon mixtures. Pt. 2, 9:40669 (R;DE;In German) 
Oxidation 
Mechanisms of catalytic oxidation of hydrocarbons in a solid- 
electrolyte fuel cell, 9:40342 (RA;US) 
Phase Studies 
Displacement of oil by carbon dioxide. Final report, 9:39591 
(R;US) 
Radiolysis 
Chemical reactions of unstable compounds with metal-carbon 
bonds in aqueous solutions, 9:40757 (RA;IL) 
Magnetic resonance studies of transient radicals and radical 
ions, 9:40752 (R;US) 
Synthesis 
Kinetic studies of hydrocarbon formation in the initial stages of 
the reactions of H atoms with coal, 9:39356 (RA;US) 
Synthesis of oxygenates on TiO2-supported rhodium: the effect 
of surface parameters and reaction conditions, 9:39800 
(RA;US) 
HYDROCHLORIC ACID 
Chemical Reactions 
Theoretical studies of the energetics of the abstraction and 
exchange reactions in H + HX, with X = F-I, 9:40727 
G;US) 
Corrosive Effects 
Corrosion of a zinc rotating disk in one molar hydrochloric 
acid, 9:40534 (R;US) 
Electron-Molecule Collisions 
Dipole oscillator strengths observed in electron impact, 
9:41644 (RA;US) 
Oscillator Strengths 
Dipole oscillator strengths observed in electron impact, 
9:41644 (RA;US) 
HYDROCRACKING 
Catalysts 
Catalytic activity and selectivity of metal oxides and complex 
oxides for liquefaction of bituminous coal and lignite, 
9:39227 (RA;US) 
Temperature Dependence 
Kinetic model of coal hydropyrolysis, 9:39161 (RA;US) 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDRODYNAMIC MODEL 
Comparison between hydrodynamics and intranuclear cascade 
model, 9:42161 (RA;FR;In French) 
HYDRODYNAMICS 
See also MAGNETOHYDRODYNAMICS 


One form of pseudoviscosity, 9:41752 (TJ;US) 


Piecewise parabolic methdo (PPM) for gas-dynamical 
simulations, 9:41750 (J;US) 
Shock Waves 
Piecewise parabolic methdo (PPM) for gas-dynamical 
simulations, 9:41750 (J;US) 
HYDROELECTRIC POWER PLANTS 
See also SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Turbines 
Aeration of Boone Unit 2 discharges using air blowers, 
summer and fall of 1983, 9:39850 (R;US) 
Streamlined HUB baffles for aeration at Norris Dam, 9:39849 
(R;US) 
HYDROFLUORIC ACID 
Catalytic Effects 
Model compound studies under conditions of a new extremely 
mild coal liquefaction process, 9:39141 (RA;US) 
Chemical Reactions 
Theoretical studies of the energetics of the abstraction and 
exchange reactions in H + HX, with X = F-I, 9:40727 
(J;US) 
Electron-Molecule Collisions 
Dipole oscillator strengths observed in electron impact, 
9:41644 (RA;US) 





HYDROFLUORIC ACID 
Oscillator Strengths 


Oscillator Strengths 
Dipole oscillator strengths observed in electron impact, 
9:41644 (RA;US) 
Vibrational States 
Collisional energy transfer in highly vibrationally excited 
molecules. Summary report Jun 83-May 84, 9:41635 (R;US) 
HYDROGEN 


Kinetic studies of the absorption of Hz by metal hydride 
suspensions in n-undecane, 9:39798 (R;US) 


Hydrogen adsorption on (110) tungsten at 30 K: an atom-probe 
field-ion microscope study, 9:40500 (R;US) 
Temperature-programmed studies of the adsorption of 
synthesis gas on zirconium dioxide, 9:39826 (J;US) 
Atomic Models 
Two-dimensional hydrogen atom. Elliptic basis, 9:41739 
(R;SU;In Russian) 
Atom-Molecule Collisions 
Adiabatic-diabatic approach to vibrational inelastic scattering. 
A three dimensional study, 9:41666 (RA;IL) 
Three-dimensional DIM-3C potential energy surfaces for the 
reactions H+ XY and X+HY (X,Y=F,C1,Br,D, 9:41664 
(RA;IL) 
Trajectory surface hopping study of laser induced transition in 
the reactive F + He system, 9:41665 (RA;IL) 
Chemical Reaction Kinetics 
Studies on the reaction of benzene and other hydrocarbons 
with aluminium trichloride: Effect of catalytically activated 
hydrogen, 9:39827 (J;GB) 
Reactions 


Kinetic studies of hydrocarbon formation in the initial stages of 
the reactions of H atoms with coal (Atomic hydrogen), 
9:39356 (RA;US) 

Kinetics of BTX-formation during coal hydropyrolysis, 9:39149 
(RA;US) 

Reaction of hydrogen atom with benzene: kinetics and 
mechanism, 9:40741 (J;US) 

Temperature-programmed studies of the adsorption of 
synthesis gas on zirconium dioxide, 9:39826 (J;US) 

Theoretical studies of the energetics of the abstraction and 
exchange reactions in H + HX, with X = F-I, 9:40727 
GUS) 

Consumption Rates 

Effects of staged vessels on dissolver performance, 9:39242 

(RA;US) 
Diffusion 

Analysis of behavior on solution and diffusion of hydrogen in 

iron, 9:40528 (R;JP;In Japanese, English) 
Electrolysis 

Experiments on the electrolytic step of hydrogen producing 
cyclic processes using 8-aluminium oxide, 9:40744 (R;DE;In 
German) 

Electron-Atom Collisions 

Electron excitation of vibrational states of D2 and He and 
detection of excited states by laser-induced fluorescence. 
Final report Oct 82-Sep 83, 9:41637 (R;US) 

Electron-Molecule Collisions 

Dipole oscillator strengths observed in electron impact, 

9:41644 (RA;US) 
Energy-Level Transitions 

Pressure-induced rotation-libration transition in molecular solid 
hydrogen. A comparison between interaction potentials, 
9:41669 (RA;IL) 

Excited States 

Atoms and ions in a strong magnetic field, 9:41740 (RA;FR;In 

French) 
Gas Lasers 

Operating conditions for the hydrogen/deuterium triplet lasers, 

9:40872 (R;US) 
Ground States 

Atoms and ions in a strong magnetic field, 9:41740 (RA;FR;In 

French) 
Hamiltonians 


Atoms and ions in a strong'magnetic field, 9:41740 (RA;FR;In 
French) 
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Ion-Atom Collisions 

Reactions of ions with atomic hydrogen, 9:41708 (RA;AT) 

State-selective electron capture by 0.6-18 keV C* ions in 
atomic hydrogen, 9:41711 (RA;AT) 

Ton-Molecule Collisions 

Calculation of charge transfer cross section in hydrogen, 
9:41674 (R;RO) 

Experimental observation of the Thomas peak in electron 
capture, 9:41661 (R;US) 

Internal state distribution of NzH* produced by hydrogen 
abstraction from He and by proton transfer of Hs*, 9:41706 
(RA;AT) 

State-selective electron capture from Li and Hz by C* (10-80 
keV), 9:41710 (RA;AT) 

Laser Spectroscopy 
Laser-induced breakdown spectroscopy for elemental analysis, 
9:39375 (R;US) 

Mesic Molecules 
Processes involved in pion capture in hydrogen-containing 

molecules, 9:41741 (R;CA) 

Meson Reactions 
QCD analysis of deep inelastic lepton scattering data, 9:41852 

(R;SU) 

Oscillator Strengths 

Dipole oscillator strengths observed in electron impact, 
9:41644 (RA;US) 

Pionic Atoms 
Processes involved in pion capture in hydrogen-containing 

molecules, 9:41741 (R;CA) 

Thermodynamic Properties 
Phase equilibrium studies. Final report, 9:39256 (R;US) 

Two-Dimensional Calculations 
Two-dimensional hydrogen atom. Elliptic basis, 9:41739 

(R;SU;In Russian) 
HYDROGEN 1 MINUS BEAMS 

Beam Extraction 

Plans for the extraction of intense beams of H™ ions from the 
TRIUMF cyclotron, 9:41022 (R;CA) 

Beam Production 

Specific features of the processes in the region of ion 
extraction and gas efficiency of ring surface-plasma sources 
of negative hydrogen ions, 9:42471 (R;SU;In Russian) 

Beam Transport 
TRIUMF high efficiency beam bunching system, 9:41021 

(R;CA) 
HYDROGEN 1 TARGET 

Helium 3 Reactions 
A-isobar excitation in carbon nuclei in charge-exchange 

reaction (*He,t) at 4.4-10.7 GeV/c, 9:42021 (R;SU) 

Pion Minus Reactions 
Search for the rare decay 7°—e* e~ and measurement of the 

a p—e* en reaction at 304 MeV/c, 9:41764 (R;NL) 
Proton Reactions 
Nuclear structure studies using the high resolution 
spectrometer at The Los Alamos Clinton P. Anderson 
Meson Physics Facility. Technical progress report, 9:42001 
(R;US) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN BROMIDES 
See HYDROBROMIC ACID 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN DONOR REACTIONS 
See HYDROGEN TRANSFER 
HYDROGEN EMBRITTLEMENT 
Crack Propagation 
Detection of hydrogen assisted crack growth by measurement 
of modulus changes and acoustic emission, 9:40504 (R;US) 
Detection of hydrogen assisted crack growth. Progress report, 
1 December 1983-30 November 1984, 9:40503 (R;US) 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
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HYDROGEN FUEL CELLS 
ELENCO’S alkaline fuel cell program, 9:40350 (RA;US) 
Cathodes 
Oxygen cathodes: present status and problem areas, 9:40347 
(RA;US) 
Construction 
Siemens fuel cell system with alkaline electrolyte, 9:40349 
(RA;US) 
Design 
Conceptual design study of SPE fuel cell powerplant for 
vehicular applications, 9:40351 (RA;US) 
Electrocatalysts 
Oxygen cathodes: present status and problem areas, 9:40347 
(RA;US) 
Hydrogen Generators 
Onboard production of hydrogen for vehicular systems, 
9:40354 (RA;US) 
Performance 
Analysis of fuel cell systems for transportation, 9:40356 
(RA;US) 
Conceptual design study of SPE fuel cell powerplant for 
vehicular applications, 9:40351 (RA;US) 
Siemens fuel cell system with alkaline electrolyte, 9:40349 
(RA;US) 
Uses 
Army fuel cell program (Internal reforming), 9:40346 (RA;US) 
HYDROGEN FUELS 
Evaluation 
Overview of the utilization of alternative fuels in fuel cells and 
internal combustion engines, 9:40485 (RA;US) 
HYDROGEN GENERATORS 
Onboard production of hydrogen for vehicular systems, 
9:40354 (RA;US) 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN IODIDES 
See HYDRIODIC ACID 
HYDROGEN IONS 1 MINUS 
For H,~ ions. 
Ton Sources 
Status of the TRIUMF intense polarized H™ source, 9:41020 


Mystery revisited: the H~ shape resonance in strong electric 
fields, 9:41724 (RA;AT) 
Polarized Beams 
Status of the TRIUMF intense polarized H™ source, 9:41020 


(R;CA) 
HYDROGEN IONS 1 PLUS 
For H,* ions. 
Ton-Atom Collisions 
Excitation processes in collisions of H* (2 - 20 keV) with Li, 
9:41712 (RA;AT) 
Experimental observation of the Thomas peak in electron 
capture, 9:41661 (R;US) 
Intermediate energy ion-atom collisions, 9:41642 (RA;US) 
Ion-induced Ls-subshell alignment of argon. No. B/8, 9:41677 
(R;HU) 
Scaling of cross sections for ionization by fast, partially 
stripped ions, 9:41641 (RA;US) 
Ton-Ion Collisions 
Small-angle scattering in hydrogen-isotope collision systems at 
intermediate energies, 9:41715 (RA;AT) 
Ton-Molecule Collisions 
Calculation of charge transfer cross section in hydrogen, 
9:41674 (R;RO) 
Experimental observation of the Thomas peak in electron 
capture, 9:41661 (R;US) 
HYDROGEN LOGS 
See NEUTRON-GAMMA LOGGING 
HYDROGEN MINUS 1 BEAMS 
See HYDROGEN I MINUS BEAMS 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PEROXIDE 
Atmospheric Chemistry 
Acidification of rain by the oxidation of dissolved SO2 and the 
absorption of HNOs, 9:41151 (R;US) 


HYDROGEN PRODUCTION 
Investigation of water- and water vapor radiolysis under alpha- 
irradiation, 9:40764 (R;SU;In Russian) 
Electrolysis 
Experiments on the electrolytic step of hydrogen producing 
cyclic processes using B-aluminium oxide, 9:40744 (R;DE;In 
German) 

Fusion and high temperature electrolysis, 9:42426 (RA;US) 
High-temperature steam electrolysis: technical and economic 
evaluation of alternative process designs, 9:39792 (R;US) 

High temperature electrolysis of water vapor: status and 
perspectives of the German research and development 
activities, 9:39794 (RA;US) 

High temperature oxide electrolytes for the splitting of water: 
the ROC process, 9:39795 (RA;US) 

Research and development on high temperature water vapor 
electrolysis, 9:39793 (RA;US) 

Solid electrolytes for medium temperature steam electrolysis, 

9:39791 (R;US) 
Hybrid Systems 

Experiments on the electrolytic step of hydrogen producing 
cyclic processes using B-aluminium oxide, 9:40744 (R;DE;In 
German) 

Photoelectrolysis 

Solar-assisted hydrogen generation by photoelectrocatalysis: 
electric birefringence and ellipsometric spectroscopy of the 
semiconductor/electrolyte interface. Annual report 3 Sep 82- 
31 Aug 83, 9:39796 (R;US) 

Photolysis 

Vectorial electron transfer on designed surfaces. Annual report 

Jan 83-Jan 84, 9:39797 (R;US) 
Thermochemical Processes 

Experiments on the electrolytic step of hydrogen producing 
cyclic processes using B-aluminium oxide, 9:40744 (R;DE;In 
German) 

HYDROGEN STORAGE 
Kinetic studies of the absorption of H2 by metal hydride 
suspensions in n-undecane, 9:39798 (R;US) 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES 
Catalytic Effects 

Coal liquefaction catalysis: dissimilar behavior with iron pyrite 
and hydrogen sulfide, 9:39121 (RA;US) 

Hydrogen sulfide, iron sulfide, and sulfur in the promotion of 
liquefaction, 9:39228 (RA;US) 

Iron sulfide promoted organic reactions: models of pyrite- 
assisted coal liquefaction, 9:39120 (RA;US) 

Removal 

CNG acid gas removal process. Technical progress report No. 
7, 1 May-31 July 1982, 9:39216 (R;US) 

CNG acid gas removal process. Technical progress report No. 
8, August 1-October 31, 1982, 9:39211 (R;US) 

CNG acid gas removal provess. Technical progress report No. 
11, May 1-July 26, 1983, 9:39213 (R;US) 

CNG acid gas removal process. Technical progress report No. 
9, November 1, 1982-January 31, 1983, 9:39212 (R;US) 

CNG acid gas removal process. Technical progress report No. 
5, November 1, 1981-January 31, 1982, 9:39215 (R;US) 

CNG acid gas removal process. Technical progress report No. 
2, 1 February-30 April 1981, 9:39214 (R;US) 

Toxicity 

Control technology assessment for coal gasification and 
liquefaction processes, Solvent Refined Coal Pilot Plant, Ft. 
Lewis, Washington. February 1979 site visit report, 9:39275 
(R;US) 

Control technology assessment for coal gasification and 
liquefaction processes, Westinghouse Fluidized Bed Coal 
Gasification Process Development Unit, Waltz Mill, 
Pennsylvania. Report for the site visit of June 1981, 9:39571 
(R;US) 

HYDROGEN TRANSFER 


Catalysis of hydrogen transfer: comparison of tubing bomb and 
batch autoclave experiments, 9:39122 (RA;US) 





Chemical Reaction Kinetics 
Relative activity of hydrogen donors in coal liquefaction, 
9:39145 (RA;US) 
Correlations 
Solvent tailoring in coal liquefaction. Quarterly report, 
October 1983-December 1983, 9:39258 (R;US) 
Isotope Effects 
Relative activity of hydrogen donors in coal liquefaction, 
9:39145 (RA;US) 
Measuring Methods 
Solvent tailoring in coal liquefaction. Quarterly report, 
October 1983-December 1983, 9:39258 (R;US) 
HYDROGENATION 
Autoclaves 
Bench-scale continuous reactor studies on the catalysed 
hydrogenation of Victorian brown coal, 9:39123 (RA;US) 
Experiments 
Bench-scale continuous reactor studies on the catalysed 
hydrogenation of Victorian brown coal, 9:39123 (RA;US) 


Behaviour of liptinite group macerals during liquefaction of 
Canadian and South American sub-butiminous coals, 9:39114 
(RA;US) 

Bench-scale continuous reactor studies on the catalysed 
hydrogenation of Victorian brown coal, 9:39123 (RA;US) 

Catalysis of coal hydroliquefaction by pure and doped 
synthetic iron catalysts, 9:39115 (RA;US) 

Catalytic hydrotreatment studies with model compounds. 
Quarterly report, April 1-June 30, 1984 (Effect of water), 
9:39266 (R;US) 

Characterization and autoclave studies of Co-Mo/Al2Os 
catalysts prepared by deposition of Co2(CO)s and Mo(CO)., 
9:39118 (RA;US) 

Coal liquefaction catalysis: dissimilar behavior with iron pyrite 
and hydrogen sulfide, 9:39121 (RA;US) 

Formation of nondistillable liquids in coal liquefaction, 9:39128 
(RA;US) 

Hydrogenation of solvent-refined coal over Ni-Mo/AlLOs, 
9:39194 (RA;US) 

Hydrotreating coal-derived distillates, 9:39195 (RA;US) 
Investigation of CO-steam hydrogenation of coal using both 
chemical and microscopic techniques, 9:39103 (RA;US) 
Iron sulfide promoted organic reactions: models of pyrite- 

assisted coal liquefaction, 9:39120 (RA;US) 

Poisoning and regeneration of catalysts for hydrogenation of 
coal extracts, 9:39198 (RA;US) 

Promotion effects on the synthesis of higher alcohols. Seventh 
quarterly report, March 1984-May 1984, 9:39832 (R;US) 

Pyrolysis and hydropyrolysis of coal asphaltenes, 9:39171 
(RA;US) 

Upgrading of coal-derived liquids, 9:39197 (RA;US) 

Chemical Reaction Kinetics 

Hydrogenation of solvent-refined coal over Ni-Mo/AlLOs, 

9:39194 (RA;US) 
Comparative Evaluations 

Pyrolysis and hydropyrolysis of coal asphaltenes, 9:39171 

(RA;US) 
Organic Solvents 

Hydrogenation of coal-related model compounds, 9:39142 

(RA;US) 
Yields 

Transfer of hydrogen atoms during the pyrolysis and 

hydrogenation of Manvers coal, 9:39174 (RA;US), 
HYDROLOGY 
Mathematical Models 
Simulation of the hydrologic cycle for watersheds, 9:41556 
(R;US) 
HYDRO-LYASES 
Code Number 4.2.1. 
Biochemical Reaction Kinetics 

Inhibition of xenobiotic-degrading hydrolases by 
organophosphinates. Annual progress report No. 1 Jul 82-1 
Jul 83, 9:41507 (R;US) 

Enzyme Inhibitors 

Inhibition of xenobiotic-degrading hydrolases by 
organophosphinates. Annual progress report No. 1 Jul 82-1 
Jul 83, 9:41507 (R;US) 


ERA- 9/20 / 208S 


HYDROXIDES 
See also PLATINUM HYDROXIDES 
Ion Beams 
Laser excitation of shape resonances in OH* A®II, 9:41684 
(RA;AT) 
HYDROXYL IONS 


See ANIONS 
HYDROXIDES 


HYDROXYL RADICALS 
Electron Spectroscopy 
Study of hydroxyl formation on Pt(111) surface by EELS and 
low temperature reaction quenching, 9:40709 (R;US) 
Radiolysis 
Properties of the tervalent nickel complex with 1,5,8,11,14 
pentaazacyclohexadecane in aqueous solutions. A pulse 
radiolytic study, 9:40761 (RA;IL) 
Synthesis 
Study of hydroxyl formation on Pt(111) surface by EELS and 
low temperature reaction quenching, 9:40709 (R;US) 
HYDROXYNAPHTHALENES 
See NAPHTHOLS 
HYDROXYTOLUENES 
See CRESOLS 
HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLEI 
Energy Levels 
Essence of hypernuclear physics, 9:41824 (R;JP) 
Isospin 
Isospin a good quantum number for 2 hypernuclei, 9:41895 
(J;NL) 
Nuclear Potential 
Essence of hypernuclear physics, 9:41824 (R;JP) 
Production 
Nuclear structure studies using the high resolution 
spectrometer at The Los Alamos Clinton P. Anderson 
Meson Physics Facility. Technical progress report, 9:42001 
(R;US) 
HYPERONS 
See also LAMBDA PARTICLES 


SIGMA PARTICLES 
XI PARTICLES 


Semileptonic Decay 
Measurements of hyperon semileptonic decays at the CERN 
Super Proton Synchrotron. IV. Tests of the Cabibbo model, 
9:41781 (R;GB) 
HYPOXANTHINE PHOSPHORIBOSYLTRANSFERASE 
DNA-Cloning 
Transfection of xeroderma pigmentosum cells with cloned 
DNA, 9:41295 (BA;US) 
Enzyme Activity 
Transfection of xeroderma pigmentosum cells with cloned 
DNA, 9:41295 (BA;US) 
Genes 
Detection of deletion mutations at the gpt locus in pSV2gpt 
transformed CHO cells, 9:41293 (BA;US) 
DNA methylation and the control of gene expression on the 
human X chromosome, 9:41304 (BA;US) 
Recombinant DNA 
Detection of deletion mutations at the gpt locus in pSV2gpt 
transformed CHO cells, 9:41293 (BA;US) 
HYPOXANTHINE QUANINE PHOSPHORIBOSYLTRANSF 
See HYPOXANTHINE PHOSPHORIBOS YLTRANSFERASE 
HYTORT PROCESS 
Comparative Evaluations 
Economic comparison of five process concepts for using 
eastern oil shale, 9:39662 (R;US) 
Cost Benefit Analysis 
Economic comparison of five process concepts for using 
eastern oil shale, 9:39648 (J;US) 





IAEA 
Laboratory activities of the [AEA laboratories, Vienna. 
Annual report - 1978, 9:42508 (R;XA) 
Meetings 
IAEA consultants’ meeting on the U-235 fast-neutron fission 
cross-section, and the Cf-252 fission neutron spectrum, 
Smolenice, Czechoslovakia, 28 March-1 April 1983, 9:42138 
(R;XA) 
Research Programs 
Activities of the IAEA laboratories Vienna. Annual report - 
1980, 9:42509 (R;XA) 
I-BEAM TYPE REACTORS 
Power Supplies 
Vacuum inductive pulsed power compression for inertial 
confinement fusion, 9:42474 (R;US) 
IBR-2 REACTOR 
On-Line Measurement Systems 
Measuring module for the ultracold neutron channel of the 
IBR-2 pulsed reactor using a microcomputer, 9:40144 
(R;XJ;In Russian) 
Ultracold Neutrons 
Measuring module for the ultracold neutron channel of the 
IBR-2 pulsed reactor using a microcomputer, 9:40144 
(R;XJ;In Russian) 
ICE 
Shock Waves 
Computer molecular dynamics of 2-D water (ICE) structures 
under shock: a status report, 9:40724 (R;US) 
IDAHO 
Wind 
Northwest, North Central, and Alaska wind atlas, 9:39924 
(B;US) 
IGNEOUS ROCKS 


See also PLUTONIC ROCKS 
VOLCANIC ROCKS 


Geologic Formations 
Determination of rock properties in a metamorphic/igneous 
formation by integrated formation evaluation, 9:41571 
(RA;XA) 
Well Logging 
Determination of rock properties in a metamorphic/igneous 
formation by integrated formation evaluation, 9:41571 
(RA;XA) 
IGNITION SYSTEMS 
Design 


Ignition vane switch using new automotive Hall Integrated 
Circuits, 9:40464 (RA;DE) 
Electronic Circuits 
Production application of electronic spark control (ESC), 
9:40463 (RA;DE) 
Hall Effect 
Ignition vane switch using new automotive Hall Integrated 
Circuits, 9:40464 (RA;DE) 
Circuits 
Ignition vane switch using new automotive Hall Integrated 
Circuits, 9:40464 (RA;DE) 


Complex ignition systems, 9:40471 (RA;DE) 
IGNITION (THERMONUCLEAR) 
See THERMONUCLEAR IGNITION 
ILLINOIS 
Coal Deposits 
Composition and distribution of mineral matter in the Herrin 
coal of the Illinois Basin, 9:39335 (RA;US) 
IMAGE SCANNERS 
Charge-Coupled Devices 
Sector scanning by charge-coupled device matrix, 9:41109 
(R;XJ;In Russian) 
IMMUNOLOGY 
Response Modifying Factors 
Immunotoxicity of air pollutants, 9:41519 (R;US) 
IMMUNOSUPPRESSION 
Radioinduction 
Blood irradiator development, 9:41482 (RA;US) 


IMPACT SHOCK 
Compression 
Method and apparatus for determining pressure-induced 
frequency-shifts in shock-compressed materials, 9:40865 
(P;US) 
IMPERFECTIONS 
See DEFECTS 
INCENTIVES 
See FINANCIAL INCENTIVES 
INCINERATION 
See COMBUSTION 
INCINERATORS 
Air Pollution Control 
Results of the initial trial burn of the EPA-ORD 
(Environmental Protection Agency-Office of Research and 
Development) Mobile Incineration System, 9:41153 (R;US) 
Emission 
Chemical and physical characterization of municipal sludge 
incinerator emissions. Final report Oct 79-Sep 81, 9:41154 
(R;US) 
Field Tests 
Results of the initial trial burn of the EPA-ORD 
(Environmental Protection Agency-Office of Research and 
Development) Mobile Incineration System, 9:41153 (R;US) 


Results of the initial trial burn of the EPA-ORD 
(Environmental Protection Agency-Office of Research and 
Development) Mobile Incineration System, 9:41153 (R;US) 

INCLUSIONS 
Detection 

Ultrasonic wave scattering by a subsurface flaw in joined fluid- 

solid half spaces, 9:40572 (J;US) 
INCOLOY 800 
Corrosion 

Metallic heat exchangers for coal gasification. Final report, 

9:39202 (R;US) 
Creep 

Creep-rupture and fractographic analysis of candidate Stirling 

engine superalloys tested in air, 9:40569 (J;US) 
Fracture Properties 

Creep-rupture and fractographic analysis of candidate Stirling 

engine superalloys tested in air, 9:40569 (J;US) 
Microstructure 

Creep-rupture and fractographic analysis of candidate Stirling 

engine superalloys tested in air, 9:40569 (J;US) 
Structural Chemical Analysis 

Creep-rupture and fractographic analysis of candidate Stirling 

engine superalloys tested in air, 9:40569 (J;US) 
INCONEL 600 
Stress Corrosion 

Investigation of the sulfur and lithium to sulfur ratio threshold 
in stress corrosion cracking of sensitized alloy 600 in borated 
thiosulfate solution, 9:40039 (R;US) 

INCONEL 625 
Corrosion Resistance 

Corrosion of selected metal alloys in Utah geothermal waters, 

9:40576 (J;US) 
Pitting Corrosion 

Corrosion of selected metal alloys in Utah geothermal waters, 

9:40576 (J;US) 
Polarization 

Corrosion of selected metal alloys in Utah geothermal waters, 
9:40576 (J;US) 

IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDENE 


Alkaline nitrobenzene oxidation of model compounds, 
polymers and solid fuel derivatives, 9:39327 (RA;US) 


Hydrogenation 
Hydrogenation of coal-related model compounds, 9:39142 
(RA;US) 
Oxidation 
Alkaline nitrobenzene oxidation of model compounds, 
polymers and solid fuel derivatives, 9:39327 (RA;US) 





INDIA 
Coal Preparation 


INDIA 
Coal Preparation 
Coal preparation practice in India, 9:39459 (RA;US) 
Fossil-Fuel Power Plants 

Impact of non-coking coal quality on the power generation 

problems in India, 9:39464 (RA;US) 
INDIAN POINT-3 REACTOR 
Containment Buildings 

Reliability assessment of Indian Point Unit 3 containment 

structure under combined loads, 9:40148 (R;US) 
INDIAN RESERVATIONS 
Uranium Mines 

Research and information needs for management of uranium 

development. Interim report Dec 82-Nov 83, 9:39782 (R;US) 
INDIUM 111 
Absorption 

Factors governing the subcellular distribution of indium-111 in 

human platelets. Technical report, 9:41412 (R;US) 
Distribution 

Measurement of the distribution of indium-111 on human 
plasma proteins using chromatography and 
immunoprecipitation. Technical report, 9:41397 (R;US) 

Tissue Distribution 

Factors governing the subcellular distribution of indium-111 in 

human platelets. Technical report, 9:41412 (R;US) 
Uptake 

Factors governing the subcellular distribution of indium-111 in 

human platelets. Technical report, 9:41412 (R;US) 
INDIUM ALLOYS 
Physical Radiation Effects 

Study of positron annihilation technique of radiation damages 
in titanium alloys irradiated with protons, 9:40522 (RA;SU;In 
Russian) 

INDIUM ARSENIDES 
Refractivity 

Refractive index of ternary and quaternary compound 
semiconductors below the fundamental absorption edge: 
linear and nonlinear effects (HgTe-CdTe; In/sub 1-x/Ga/sub 
x/As/sub y/P/sub 1-y/; AlAs-GaAs), 9:40626 (R;US) 

INDIUM OXIDES 
Corrosion Resistance 

Preparation and properties of electrically conducting ceramics 
based on indium oxide-rare earth oxides-hafnium oxide, 
9:40584 (RA;US) 

Electric Conductivity 

Ceramic materials for MHD electrodes (InzO3-SnO:), 9:40327 
(R;US) 

Preparation and properties of electrically conducting ceramics 
based on indium oxide-rare earth oxides-hafnium oxide, 
9:40584 (RA;US) 

Electrochemistry 
Defect electrochemistry of oxide electrodes, 9:40340 (RA;US) 
INDIUM PHOSPHIDES 
Refractivity 

Refractive index of ternary and quaternary compound 
semiconductors below the fundamental absorption edge: 
linear and nonlinear effects (HgTe-CdTe; In/sub 1-x/Ga/sub 
x/As/sub y/P/sub 1-y/; AlAs-GaAs), 9:40626 (R;US) 

INDOOR AIR POLLUTION 

Indoor air pollution, and energy conservation, and the use of 

building materials, 9:40375 (J;US) 
Monitoring 
Residential Wood Combustion Study. Task 7. Indoor air 
quality. Final report, 9:41161 (R;US) 
INDUCTORS 
See SOLENOIDS 
INDUSTRIAL PLANTS 


See also CHEMICAL PLANTS 
COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
ETHANOL PLANTS 
FEED MATERIALS PLANTS 
METHANOL PLANTS 
OIL SHALE PROCESSING PLANTS 
PETROLEUM REFINERIES 


Air Quality 
Mercury control technology assessment study, Duracell, 
U.S.A., Lexington, North Carolina. Survey report for the 
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site visits of February 10-11, 1981 and June 22-23, 1981. 
Final report, 9:41168 (R;US) 
Coal Gasification 
Elgin-Butler gasifier project: an operational progress report, 
9:39224 (RA;US) 
Fuel Supplies 
Elgin-Butler gasifier project: an operational progress report, 
9:39224 (RA;US) 
Health Hazards 
Mercury control technology assessment study, Duracell, 
U.S.A., Lexington, North Carolina. Survey report for the 
site visits of February 10-11, 1981 and June 22-23, 1981. 
Final report, 9:41168 (R;US) 
Safety 
Guidelines fos,controlling hazardous energy during 
maintenance and servicing, 9:41554 (R;US) 
INDUSTRIAL RADIOGRAPHY 
See also BIOMEDICAL RADIOGRAPHY. 


See also NEUTRON RADIOGRAPHY 
X-RAY RADIOGRAPHY 


Video Tapes 
High-speed videography for optical and x-ray imaging, 9:40931 
(R;US) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
Fluidized-Bed Combustion 
Feasibility study of rubber and waste incineration at Red River 
Arsenal, 9:40425 (R;US) 
INDUSTRY 
See also AGRICULTURE 
AUTOMOTIVE INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
CONSTRUCTION INDUSTRY 
ELECTRIC POWER INDUSTRY 
FERTILIZER INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
RUBBER INDUSTRY 
SYNTHETIC FUELS INDUSTRY 
WOOD PRODUCTS INDUSTRY 
Data Base Management 
Methodology for identifying common data resources, 9:42555 
(R;US) 
Energy Conservation 
Importance of energy efficiency in the developing countries, 
9:40278 (R;US) 
INELASTIC SCATTERING 
Adiabatic Approximation 
Adiabatic-diabatic approach to vibrational inelastic scattering. 
A three dimensional study, 9:41666 (RA;IL) 
Diabatic Approximation 
Adiabatic-diabatic approach to vibrational inelastic scattering. 
A three dimensional study, 9:41666 (RA;IL) 
INERTIAL CONFINEMENT 
A dynamic plasma confinement by inertial forces. 
Plasma Density 
Atomic physics in inertial fusion, 9:42501 (BA;US) 
Proceedings 
Laser interaction and related plasma phenomena. Vol. 6, 
9:42487 (B;US;RU) 
INFLATABLE SEALS 
Design 
Collapsable seal member, 9:40866 (P;US) 
INFORMATION SYSTEMS 
See also INIS 
Engineering Physics Division progress report, December 31, 
1983, 9:40275 (R;US) 
Comparative Evaluations 
Same query - different results. A case study on five online 
versions of Chemical Abstracts, 9:42552 (R;AT;In German) 
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Photography 
Means of extending streak camera recording into the important 
1300 to 1600 nm wavelength regime: parametric frequency 
upconversion, 9:41119 (R;US) 

SPECTRA 


Data Analysis 
Changes in the organic structure of the Lower Kittanning coal 
seam across Pennsylvania and Ohio as indicated by FTIR 
spectroscopy, 9:39324 (RA;US) 
Fourier Transformation 
Changes in the organic structure of the Lower Kittanning coal 
seam across Pennsylvania and Ohio as indicated by FTIR 
spectroscopy, 9:39324 (RA;US) 
Fourier transform infrared (FT-IR) spectroscopic 
measurements of in-situ coal combustion, 9:39520 (RA;US) 
INHIBITORS (ENZYME) 
See ENZYME INHIBITORS 


INIS - International Nuclear Information System, 9:42553 
(R;AT;In German) 
INJECTION WELLS 
Testing 
Computerized analysis of thermal recovery well test data, 
9:39647 (J;US) 
INNER-SHELL IONIZATION 
Perturbation Theory 
Higher order processes in L-shell ionization. No. B/7, 9:41676 


(R;HU) 
INORGANIC COMPOUNDS 
Use of a more specific term is recommended. 
Diffraction 


Search/match program for electron diffraction, 9:42554 (R;US) 
INPUT WELL 
See INJECTION WELLS 
IN-SITU GASIFICATION 
Borehole Linking 
Development of a cornering water jet drill, 9:39286 (R;US) 
Cavities 
Cavity growth patterns on the partial seam crip test, 9:39288 
(R;US) 
Cost Benefit Analysis 
UCG is technically feasible, 9:39290 (J;US) 
Ground Subsidence 
Results of long term ground surface measurements at the Hoe 
Creek III site, 9:39401 (R;US) 
Magnetotelluric 
Results from using the CSAMT technique to monitor the Tono 
UCG experiment, 9:39287 (R;US) 
Mathematical Models 
Modeling of drying and pyrolysis during underground coal 
gasification, 9:39306 (J;US) 
Modeling of drying and pyrolysis during underground coal 
gasification, 9:39307 (J;US) 
Monitoring 
Results from using the CSAMT technique to monitor the Tono 
UCG experiment, 9:39287 (R;US) 
INSTANTONS 
Symmetry Breaking 
Supersymmetry breaking by instanton effects, 9:41903 (R;XA) 
INSULATING LIMITERS 
See LIMITERS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTAKE STRUCTURES 
Design 
Report on preliminary studies using the wedge wire screen 
model intake facility. Final report, 9:40000 (R;US) 
INTEGRAL EQUATIONS 
Analytical Solution 
Integral solutions of the Diophantine equation 
Ty*hx’ +-y2sup(n), y= +-1, n> =0, 9:42322 (R;XA) 
INTEGRATED CIRCUITS 
Physical Radiation Effects 
Microwave susceptibility experiments, 9:41100 (R;US) 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 


INTERCHANGE INSTABILITY 
See FLUTE INSTABILITY 
INTERCONNECTED POWER SYSTEMS 
Mathematical Models 


Quadratic-type Lyapunov functions for singularly perturbed 
systems, 9:39945 (RA;US) 


Probabilistic flows for reliability evaluation of multi-area 
power system interconnections, 9:40308 (RA;US) 
Wind Turbines 
Wind turbine generator interaction with conventional diesel 
generators on Block Island, Rhode Island. Volume 1. 
Executive summary, 9:39926 (R;US) 
INTERFACES 
See also SEDIMENT-WATER INTERFACES 
Stresses 
Evaluation of interfacial stresses from the amplitude of 
reflected ultrasonic signal, 9:40909 (R;US) 
INTERFACES (EQUIPMENT) 
See EQUIPMENT INTERFACES 
INTERFEROMETERS 
See also FABRY-PEROT INTERFEROMETER 
Phase Shift 
Neutron phase shift in moving matter, 9:42229 (R;AU) 
INTERMEDIATE MASS NUCLEI 
For nuclei with mass 41-180. 


See also ARSENIC 73 
ARSENIC 75 
ARSENIC 77 
ARSENIC 79 
ARSENIC 81 
BARIUM 133 
BARIUM 135 
BROMINE 77 
CALCIUM 42 
CALCIUM 44 
CALCIUM 48 
CALCIUM 52 
CHROMIUM 51 
CHROMIUM 52 
COBALT 57 
COBALT 58 
COBALT 60 
COPPER 64 
COPPER 66 
GALLIUM 67 
GALLIUM 68 
GALLIUM 70 
GERMANIUM 68 
INDIUM 111 
IODINE 123 
IODINE 125 
IODINE 129 
IODINE 131 
IRON 54 
IRON 59 
KRYPTON &5 
MANGANESE 54 
NICKEL 58 
NICKEL 60 
NICKEL 62 
NICKEL 63 
NICKEL 64 
POTASSIUM 50 
POTASSIUM 52 
RARE EARTH NUCLEI 
RUBIDIUM 96 
RUTHENIUM 106 
SCANDIUM 45 
SCANDIUM 46 
SCANDIUM 52 
SILVER 110 
STRONTIUM 8&5 
STRONTIUM 89 
STRONTIUM 90 
TECHNETIUM 99 
TITANIUM 48 
TITANIUM 49 
TITANIUM 50 
VANADIUM 51 
YTTRIUM 89 
ZIRCONIUM 90 
ZIRCONIUM 95 


Alpha Reactions 
Electrodisintegration experiments and virtual photon theory, 
9:42139 (RA;SU) 
Charge Distribution 
Charge density distribution and shell effects in nuclei, 9:42167 
(RA;SU;In Russian) 





INTERMEDIATE MASS NUCLEI 
Electron Reactions 


Electron Reactions 
Charge density distribution and shell effects in nuclei, 9:42167 
(RA;SU;In Russian) 
Electrodisintegration experiments and virtual photon theory, 
9:42139 (RA;SU) 
Giant Resonance 
Neutron radiative capture in the region of giant multipole 
resonances, 9:42091 (RA;SU) 
Neutron Reactions 
Application of calculations on theoretical models to problem of 
nuclear data evaluation on threshold reactions, induced by 
neutrons on non-fissile elements and transactinides, 9:42170 
(RA;SU;In Russian) 
Neutron radiative capture in the region of giant multipole 
resonances, 9:42091 (RA;SU) 
Observation of the spin-orbital splitting of the neutron strength 
function 3p maximum, 9:42094 (R;SU;In Russian) 
Photonuclear Reactions 
Electrodisintegration experiments and virtual photon theory, 
9:42139 (RA;SU) 
INTERMEDIATE VECTOR BOSONS 
ion 
Total cross section for Z° production in electron proton 
collisions, 9:41877 (R;FR) 
Particle Production 
Production of single W bosons in e* e~ collisions, 9:41897 
G;NL) 
Weak Particle Decay 
Exclusive heavy meson production in Z° decay and e* e~ 
annihilation, 9:41789 (R;GB) 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
Solidification 
Comparative study of test methods for bituminized and other 
low- and medium-level solidified waste materials, 9:39730 
(R;DK) 
INTERMEDIATES (REACTION) 
See REACTION INTERMEDIATES 
INTERNAL COMBUSTION ENGINES 


See also GAS TURBINE ENGINES 
SPARK IGNITION ENGINES 


Air Flow 
Vortex air flow sensor for electronically controlled engine, 
9:40462 (RA;DE) 
Alcohol Fuels 
Development of the continuous analysis system of alcohol in 
automotive exhaust gas, 9:40459 (RA;DE) 
Control Systems 
Developing electronic engine control software products at 
Ford, 9:40467 (RA;DE) 
Electronic engine control development at Chrysler, 9:40466 
(RA;DE) 
Engine automatic quality control system through noise analysis 
and diagnostic, 9:40457 (RA;DE) 
High performance digital interface for powertrain control 
computers, 9:40470 (RA;DE) 
Production application of electronic spark control (ESC), 
9:40463 (RA;DE) 
Electronic Circuits 
Automatic idle speed control, 9:40468 (RA;DE) 
Electronic engine control development at Chrysler, 9:40466 
(RA;DE) 
Electronic Guidance 
Complex ignition systems, 9:40471 (RA;DE) 
Microcomputer engine control system using newly-designed 
LSI's, 9:40469 (RA;DE) 
Energy Conservation 
Electronic dashboard device suggesting the driving behaviour 
for improvement in fuel consumption, 9:40472 (RA;DE) 
Evaluation 
Overview of the utilization of alternative fuels in fuel cells and 
internal combustion engines, 9:40485 (RA;US) 
Exhaust Gases 
Development of the continuous analysis system of alcohol in 
automotive exhaust gas, 9:40459 (RA;DE) 
Flowmeters 
Experimental determination of the specifications for a 
gravimetric fuel flowmeter, 9:40461 (RA;DE) 
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Microcomputer engine control system using newly-designed 
LSI’s, 9:40469 (RA;DE) 
Vortex air flow sensor for electronically controlled engine, 
9:40462 (RA;DE) 
Fuel Consumption 
Dynamic gravimetric fuel consumption measurement, 9:40460 
(RA;DE) 
Electronic dashboard device suggesting the driving behaviour 
for improvement in fuel consumption, 9:40472 (RA;DE) 
Fuel Substitution 
Analysis of dissociated alcohol internal combustion engine for 
transportation, 9:40486 (RA;US) 
Overview of the utilization of alternative fuels in fuel cells and 
internal combustion engines, 9:40485 (RA;US) 
Ignition Quality 
Production application of electronic spark control (ESC), 
9:40463 (RA;DE) 
Ignition Systems 
Complex ignition systems, 9:40471 (RA;DE) 
Ignition vane switch using new automotive Hall Integrated 
Circuits, 9:40464 (RA;DE) 
Production application of electronic spark control (ESC), 
9:40463 (RA;DE) 
Maintenance 
Engine automatic quality control system through noise analysis 
and diagnostic, 9:40457 (RA;DE) 
Mechanical Vibrations 
Engine automatic quality control system through noise analysis 
and diagnostic, 9:40457 (RA;DE) 
Microprocessors 
Developing electronic engine control software products at 
Ford, 9:40467 (RA;DE) 
Engine automatic quality control system through noise analysis 
and diagnostic, 9:40457 (RA;DE) 
High performance digital interface for powertrain control 
_ computers, 9:40470 (RA;DE) 
Microcomputer engine control system using newly-designed 
LSI’s, 9:40469 (RA;DE) 
Microprocessor controlled overdrive for optimisation of fuel 
consumption, 9:40465 (RA;DE) 
Speed Regulators 
Automatic idle speed control, 9:40468 (RA;DE) 
Microprocessor controlled overdrive for optimisation of fuel 
consumption, 9:40465 (RA;DE) 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERNAL FRICTION 
Internal friction, microstructure, and radiation effects, 9:40532 
(R;US) 
Measuring Methods 
Macromolecular structure of coal, 9:39320 (RA;US) 
INTERNAL MEDICINE 
See MEDICINE 
INTERNAL PAIR PRODUCTION 
Reviews 
Low radioactivity physics, 9:42166 (RA;CS;In Slovak) 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTERNATIONAL NUCLEAR DATA COMMITTEE 
Proceedings of the 1983 seminar on nuclear data, 9:42007 
(R;JP;In Japanese and English) 
Information Systems 
WRENDA 83/84. World request list for nuclear data, 9:42002 
(R;XA) 
INTERNATIONAL NUCLEAR INFORMATION SYSTEM 
See INIS 
INTERNATIONAL TOKAMAK REACTOR 
See INTOR TOKAMAK 
INTERSTELLAR GRAINS 
Attenuation 
Interstellar dust, 9:41612 (RA;GB) 
INTERSTITIAL WATER 
Chemical Composition 
Chemical composition of deep formation waters, Texas Gulf 
Coast, 9:39910 (RA;US) 
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INTOR TOKAMAK 
International Tokamak Reactor. 
Limiters 
Preparatory evaluation on heat and particle loads, helium 
pumping, and limiter material for INTOR pumped limiter, 
9:42467 (R;JP) 
IODINE 
Adsorption 
Review and assessment of radionuclide sorption information 
for the Basalt Waste Isolation Project site, 9:39768 (R;US) 
Atom-Molecule Collisions 
Three-dimensional DIM-3C potential energy surfaces for the 
reactions H+ XY and X+HY (X,Y=F,C1,Br,D, 9:41664 
(RA;IL) 
Containment Systems Experiment 
Iodine removal in a reactor containment for a long-term 
transient, 9:40133 (RA;IL) 
IODINE 123 
Diagnostic Uses 
Usefulness of brain SPECT with 123-I-I[AMP and HIPDM, 
9:41373 (R;FR) 
Radi 
Incorporation of stable and radioactive isotopes via 
organoborane chemistry, 9:40786 (J;US) 
IODINE 125 
Radi i 
Incorporation of stable and radioactive isotopes via 
organoborane chemistry, 9:40786 (J;US) 
IODINE 129 
Nuclear Explosions 
Review of a field study of radionuclide migration from an 
underground nuclear explosion at the Nevada Test Site, 
9:41251 (BA;XA) 
IODINE 131 
Biological Accumulation 
Impact of nuclear releases into the aquatic environment. Final 
report for the period 1 July 1980-30 June 1982, 9:41239 
(R;AT) 
IODINE IODIDES 
See IODINE 
IODINE OXIDES 
Self-Diffusion 
Measurement of diffusion constant by pulsed magnetic field 
gradient NMR in AgeslisWsOic, RbAgils, and KAgiIs, 
9:40589 (RA;US) 
ION ACOUSTIC WAVES 
Non-dispersive ion waves 
Boltzmann-Vlasov Equation 
Lecture notes on plasma physics, 9:42399 (R;DK) 
ION BEAM TYPE REACTORS 
See I-BEAM TYPE REACTORS 
ION BEAMS 


See also DEUTERON BEAMS 
HYDROGEN I MINUS BEAMS 
URANIUM 238 BEAMS 


Excitation 
Laser excitation of shape resonances in OH* A®II, 9:41684 
(RA;AT) 
Resonance Scattering 
Ion beam studies of surfaces by multiphoton resonance 
ionization of sputtered neutrals, 9:41733 (RA;AT) 
ION CLUSTERS 
See ION PAIRS 
ION COLLISIONS 


See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 
ION-MOLECULE COLLISIONS 


Tonization 
Ion and electron impact ionization cross sections, 9:42206 
(RA;US) 
ION CYCLOTRON RESONANCE SPECTROSCOPY 
Reviews 
Cyclotrons as mass spectrometers, 9:40965 (R;US) 
ION DETECTION 


Emission Spectroscopy 


Metastable ion detection by photon spectroscopy of core state. 


Conserving electron capture from Li atoms, 9:41709 
(RA;AT) 


Translational energy spectrometer for investigation of electron 
capture-produced long-lived excited ions, 9:41714 (RA;AT) 
ION EXCHANGE CHROMATOGRAPHY 
Ion Exchange Materials 
Investigation of the preparation and use of low-capacity anion 
exchangers in single-column ion chromatography, 9:40680 
(R;US) 
ION EXCHANGE MATERIALS 
Chemical Preparation 
Investigation of the preparation and use of low-capacity anion 
exchangers in single-column ion chromatography, 9:40680 
(R;US) 
ION EXCHANGE MEMBRANES 


See ION EXCHANGE MATERIALS 
MEMBRANES 


ION IMPLANTATION 
Knock-On 
Contribution to the study of knock-on ion implantation in 
silicon, 9:41660 (R;FR;In French) 
Nuclear Cascades 
Ion-implantation dense cascade data, 9:42239 (R;CA) 
Pulse Techniques 
Repetitively pulsed metal ion beams for ion implantation, 
9:41018 (R;US) 
ION PAIRS 
Binding Energy 
Studies on the bond energy and chemistry of atmospheric 
negative cluster ions, 9:41630 (RA;AT) 
Dissociation 
Multiphoton ionization of (NHs)sub(n) and unimolecular 
dissociation of ammonia cluster ions, 9:41696 (RA;AT) 
Structure and dynamics of negative cluster ions: 
photodissociation, collision-induced and metastable 
dissociation of CO3~ . (H2O)sub(0,1,2,3), 9:41723 (RA;AT) 
Electron-Ion Collisions 
Formation of negative and positive cluster ions by electron 
impact of a neutral CO, cluster beam, 9:41717 (RA;AT) 
Tonization 
Ionization of Ar-clusters by charge exchange, 9:41694 
(RA;AT) 
Multiphoton ionization of (NHs3)sub(n) and unimolecular 
dissociation of ammonia cluster ions, 9:41696 (RA;AT) 
ION SOURCES 


See also ALPHA SOURCES 
DUOPLASMATRONS 
ELECTRON BEAM ION SOURCES 


Control Systems 
Optical-fibre communication line in the control system of the I- 
100 linac ion source, 9:41008 (R;SU;In Russian) 


Pumping 
Status of the TRIUMF intense polarized H™ source, 9:41020 
(R;CA) 
ION-ATOM COLLISIONS 
Coincidence Methods 
Studies of atomic and molecular collisions by coincidence 
techniques, 9:41700 (RA;AT) 
Coulomb Excitation 
Excitation in ion-atom collisions at intermediate velocities, 
9:41699 (RA;AT) 
Information Centers 
Activities of the JILA Atomic Collisions Cross Sections Data 
Center, 9:41652 (RA;US) 
Inner-Shell Ionization 
Higher order processes in L-shell ionization. No. B/7, 9:41676 
(R;HU) 


Tonization 
Electron ejection cross sections in electron and ion impact 
ionization: Ab initio and semiempirical calculations, 9:41640 
(RA;US) 
ION-DRAG ACCELERATORS 
See ELECTRON-RING ACCELERATORS 
IONIC REACTIONS 


See CHEMICAL REACTIONS 
IONS 


IONIZATION CALORIMETERS 
See SHOWER COUNTERS 





IONIZATION CHAMBERS 
See also EXTRAPOLATION CHAMBERS 
MULTIWIRE IONIZATION CHAMBERS 
Investigation of fission layers for precise fission cross section 
measurements with a gridded ionization chamber, 9:42137 
(RA;XA) 
Depth Dose Distributions 
Surface doses in the cobalt-60 facility at Armed Forces 
Radiobiology Research Institute. Technical report, 9:41031 
(R;US) 
IONIZING RADIATIONS 
See also COSMIC RADIATION 
GAMMA RADIATION 
X RADIATION 
Synergism 
Nonlinear performance interaction upon exposure to 
anticholinesterase and ionizing radiation. Final report Jan- 
Apr 83, 9:41411 (R;US) 
ION-MOLECULE COLLISIONS 
Charge Exchange 
Energy partitioning in thermal energy charge transfer 
reactions, 9:41702 (RA;AT) 
Coincidence Methods 
Studies of atomic and molecular collisions by coincidence 
techniques, 9:41700 (RA;AT) 
Information Centers 
Activities of the JILA Atomic Collisions Cross Sections Data 
Center, 9:41652 (RA;US) 
Ion Probes 
State selected ion molecule reactions, 9:41701 (RA;AT) 
Ionization 
Electron ejection cross sections in electron and ion impact 
ionization: Ab initio and semiempirical calculations, 9:41640 
(RA;US) 
Mathematical Models 
Theoretical implications for swarm studies of ion-neutral 
interactions, 9:41716 (RA;AT) 
Research Programs 
Low energy ion-molecule reaction dynamics and 
chemiionization kinetics. Progress report, February 1, 1982- 
January 31, 1985, 9:40793 (R;US) 
IONOSPHERE 
Ton Density 
Bands of ions and angular v’s: a conjugate manifestation of 
ionospheric ion acceleration, 9:41628 (R;US) 
IONS 
Tons in solutions are indexed as compounds; ions in gases by the 
precoordinated descriptor consisting of the element name and 
the term ions; ions in beams by assigning either the specific 
name if available, e.g. ARGON 40 BEAMS 
See also ANIONS 
ARGON IONS 
CARBON IONS 
DEUTERIUM IONS 
FLUORINE IONS 
HEAVY IONS 
HELIUM IONS 
IRON IONS 
LITHIUM IONS 
MOLECULAR IONS 
NEON IONS 


NITROGEN IONS 
OXYGEN IONS 


Excited States 
Potential energy surfaces by quantum mechanical ab initio 
methods, 9:41683 (RA;AT) 
Ground States 
Potential energy surfaces by quantum mechanical ab initio 
methods, 9:41683 (RA;AT) 
Spectroscopy 
Research progress on atom and ion spectra and the degree of 
their investigation at present, 9:41671 (R;SU;In Russian) 
Trapping of pulse injected ions in a radio-frequency 
quadrupole trap (Emphasis on on-line spectroscopy of 
radioactive ions, highly charged ions and exotic ions 
produced by any means), 9:40790 (J;FR) 
Trapping 
Trapping of pulse injected ions in a radio-frequency 
quadrupole trap (Emphasis on on-line spectroscopy of 
radioactive ions, highly charged ions and exotic ions 
produced by any means), 9:40790 (J;FR) 
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IONS (MOLECULAR) 
See MOLECULAR IONS 
IOWA 
Wind 
Northwest, North Central, and Alaska wind atlas, 9:39924 
(B;US) 
IPNS-I SYNCHROTRON 
Intense Pulsed Neutron Source. 
Performance 
Diffraction by the time-of-flight technique at pulsed neutron 
sources, 9:39786 (R;US) 
IRIDIUM 
Crystal Structure 
Hydrogen sites in A2BH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 
Ru), 9:40730 (J;US) 
Lattice Parameters 
Hydrogen sites in A2BH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 
Ru), 9:40730 (J;US) 
Spectrophotometry 
Determination of platinum metals and americium when 
analysing these element intermetallic compounds and alloys, 
9:40691 (R;SU;In Russian) 
Structural Models 
Hydrogen sites in A2BH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 
Ru), 9:40730 (J;US) 
Thermochromatography 
Continuous thermochromatographic separation of platinum 
element radioisotopes in air flow from nuclear reaction 
products on accelerator beams of heavy ions, 9:40780 
(R;SU;In Russian) 
IRIDIUM ALLOYS 
See also IRIDIUM BASE ALLOYS 
Chemical Analysis 
Determination of platinum metals and americium when 
analysing these element intermetallic compounds and alloys, 
9:40691 (R;SU;In Russian) 
Cracking 
Grain boundary cavitation and weld underbead cracking in 
DOP-26 iridium alloy, 9:39790 (J;US) 
Welding 
Grain boundary cavitation and weld underbead cracking in 
DOP-26 iridium alloy, 9:39790 (J;US) 
IRIDIUM BASE ALLOYS 
Grain Growth 
SIMS study of compositional changes observed in a PuOz heat 
source cladding alloy, 9:39787 (R;US) 
IRIDIUM OXIDES 
Tonic Conductivity 
Transport properties of selected metal oxides, 9:40583 (RA;US) 
IRON 
Abrasion 
Microstructural effects in abrasive wear. Third annual progress 
report, August 12, 1983-August 14, 1984, 9:40505 (R;US) 
Absorption Spectroscopy 
Analysis, by atomic-absorption spectrophotometry, of activated 
charcoal, 9:40697 (R;ZA) 
Antineutron Reactions 
QCD analysis of deep inelastic lepton scattering data, 9:41852 
(R;SU) 
Catalytic Effects 
Bench-scale continuous reactor studies on the catalysed 
hydrogenation of Victorian brown coal, 9:39123 (RA;US) 
Iron pyrite catalysis and gas velocity effects in coal 
liquefaction, 9:39125 (RA;US) 
Synthesis gas conversion to high octane gasoline using a dual 
reactor unit, 9:39804 (RA;US) 
Corrosion 
Investigation of iron interaction with melts of alkali metal 
(lithium, sodium, potassium) hydroxides by the rotating disc 
technique, 9:40512 (R;SU;In Russian) 
Emission Spectroscopy 
Analysis, by atomic-absorption spectrophotometry, of activated 
charcoal, 9:40697 (R;ZA) 
Hydrogen Embrittlement 
Detection of hydrogen assisted crack growth by measurement 
of modulus changes and acoustic emission, 9:40504 (R;US) 
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Detection of hydrogen assisted crack growth. Progress 
1 December 1983-30 November 1984, 9:40503 (R;US) 
Ton Implantation 
Characterization of amorphous surface layers in Fe implanted 
with Ti and C, 9:40556 (R;US) 
Laser Spectroscopy 
Laser-induced breakdown spectroscopy for elemental analysis, 
9:39375 (R;US) 
Meson Reactions 
QCD analysis of deep inelastic lepton scattering data, 9:41852 
(R;SU) 


Microstructure 
Metallography of Fe/KC10, powders, 9:41131 (R;US) 
Muon Reactions 
Nuclear effects in muon scattering, 9:41757 (R;US) 
Neutron Transport 
Experimental investigations of neutron transport through a 
cylindrical mock-up of an iron-sodium shield, 9:42209 
(R;SU;In Russian) 
Secondary gamma ray characteristics in a two-dimensional 
cylindrical shields, 9:42214 (R;SU;In Russian) 
Oxidation 
Fundamental studies of high-temperature corrosion reactions. 
Final report, 9:40501 (R;US) 
Passivation 
Experimental determination of the passive/active transition for 
iron in 1-M sulfuric acid, 9:40745 (R;US) 
Permeability 
Analysis of behavior on solution and diffusion of hydrogen in 
iron, 9:40528 (R;JP;In Japanese, English) 
Photon Transport 
Secondary gamma ray characteristics in a two-dimensional 
cylindrical shields, 9:42214 (R;SU;In Russian) 
Production 
High temperature solid oxide electrolytes for research in 
metallurgical processes and steelmaking, 9:41102 (RA;US) 
Spectrophotometry 
Determination, by flow-injection analysis, of iron, sulphate, 
silver and cadmium, 9:40689 (R;ZA) 
Structure Functions 
Nuclear effects in muon scattering, 9:41757 (R;US) 
X-Ray Spectra 
Laser-heated X-ray flashlamp brightness measurements, 9:40879 
(J;US) 
IRON 54 
M1-Transitions 
Excitation of M1 transitions by inelastic proton scattering at 
200MeV, 9:42075 (RA;FR;In French) 
IRON 54 TARGET 
Neutron Reactions 
Comparative analysis of the neutron cross-sections of iron from 
various evaluated data libraries, 9:42071 (R;XA) 
Proton Reactions 
Nuclear structure studies using the high resolution 
spectrometer at The Los Alamos Clinton P. Anderson 
Meson Physics Facility. Technical progress report, 9:42001 
(R;US) 
IRON 56 TARGET 
Neutron Reactions 
Comparative analysis of the neutron cross-sections of iron from 
various evaluated data libraries, 9:42071 (R;XA) 
TRON 57 TARGET 
Neutron Reactions 
Comparative analysis of the neutron cross-sections of iron from 
various evaluated data libraries, 9:42071 (R;XA) 
IRON 58 TARGET 
Neutron Reactions 
Comparative analysis of the neutron cross-sections of iron from 
various evaluated data libraries, 9:42071 (R;XA) 
IRON 59 
Diffusion 
Mechanisms of impurity diffusion in rutile, 9:40597 (R;US) 
IRON ALLOYS 


See also INCONEL 600 
INCONEL 625 
IRON BASE ALLOYS 
MARTENSITE 


Chemical Analysis 
Determination, using solid zirconia electrolytes, of the 
activities of chromium oxide in ferrochromium alloys and 
slags at 1650 degrees Celsius, 9:40687 (R;ZA) 


Properties 
Neutron diffraction studies of some rare earth-transition metal 
deuterides. Final report 15 Mar 80-15 Nov 83, 9:40489 
(R;US) 
IRON BASE ALLOYS 


See also KOVAR 
STEELS 


Corrosion Resistance 
Corrosion of selected metal alloys in Utah geothermal waters, 
9:40576 (J;US) 
Deformation 
Dilation of an foc Fe-Cr-Ni alloy by interstitial carbon and 
nitrogen, 9:40536 (RA;US) 


Low-temperature monocrystal elastic constants of Fe-19Cr- 
10Ni, 9:40543 (RA;US) 


Combined AEM/FIM study of precipitation in an Fe-25 at. % 
Be alloy, 9:40497 (R;US) 
Pitting Corrosion 
Corrosion of selected metal alloys in Utah geothermal waters, 
9:40576 (J;US) 
Polarization 
Corrosion of selected metal alloys in Utah geothermal waters, 
9:40576 (J;US) 
TRON COMPLEXES 
Radiolysis 
Chemical reactions of unstable compounds with metal-carbon 
bonds in aqueous solutions, 9:40757 (RA;IL) 
Reactions of iron (II) protoporphyrin with free radicals. A 
pulse radiolytic study, 9:40760 (RA;IL) 
IRON COMPOUNDS 


See also FERRITES 
IRON OXIDES 
IRON SULFIDES 


Catalytic Effects 
Reactions of the zr-thiophene ligand in (eta~C,H,S) Mn(CO)s*. 
Mechanistic possibilities for catalytic hydrodesulfurization, 
9:39289 (J;US) 
Chemical Preparation 
Reactions of the 7-thiophene ligand in (eta~C,H,S) Mn(CO)s*. 
Mechanistic possibilities for catalytic hydrodesulfurization, 
9:39289 (J;US) 
IRON IONS 
Electronic Structure 
Electronic structure of small iron clusters, 9:41658 (R;US) 
IRON METEORITES 
Activation Analysis 
Investigation of meteorite chemical composition by activation 
analysis with microtron, 9:40682 (R;XJ;In Russian) 
TRON ORES 
Catalytic Effects 
Catalysis of coal liquefaction, 9:39117 (RA;US) 
IRON OXIDES 
See also WOLFRAMITE 
Carburization 
Characterization of iron catalysts for Fischer-Tropsch 
synthesis. Technical progress report, April 1, 1984-June 30, 
1984, 9:39817 (R;US) 
Catalytic Effects 
Catalysis of coal liquefaction, 9:39117 (RA;US) 
Crystallite size effect in the selective oxidation of butene to 
butadiene on iron oxide. 2. Reaction studies, 9:40740 (J;US) 


Fundamental studies of high-temperature corrosion reactions. 
Final report, 9:40501 (R;US) 
Redox Reactions 
Investigation of the role of sintering in gas-solid interactions. 
Progress report, 9:40487 (R;US) 


Characterization of iron catalysts for Fischer-Tropsch 
synthesis. Technical progress report, April 1, 1984-June 30, 
1984, 9:39817 (R;US) 





Sintering 
Investigation of the role of sintering in gas-solid interactions. 
Progress report, 9:40487 (R;US) 
Surface Properties 
Characterization of iron catalysts for Fischer-Tropsch 
synthesis. Technical progress report, April 1, 1984-June 30, 
1984, 9:39817 (R;US) 
IRON SULFIDES 


See also CHALCOPYRITE 
PYRITE 
PYRRHOTITE 


Catalytic Effects 
Catalysis of coal hydroliquefaction by pure and doped 
synthetic iron catalysts, 9:39115 (RA;US) 
Catalysis of coal liquefaction, 9:39117 (RA;US) 
ISING MODEL 
Solitons 
Pinning and annealing of solitons in modulated systems, 
9:42249 (J;US) 
ISOBARIC SPIN 
See ISOSPIN 
ISOBARS (NUCLEON) 
See N*RESONANCES 
ISOCHRONOUS CYCLOTRONS 


See also JINR CYCLOTRONS 
TRIUMF CYCLOTRON 


Space Charge 
Space charge effects in a heavy ion cyclotron, 9:40997 (J;NL) 
ISOMERASES 
Code number 5. 
Biochemical Reaction Kinetics 
Escherichia coli Type-1 topoisomerases: identification, 
mechanism, and role in recombination, 9:41318 (BA;US) 
Biological Functions 
Escherichia coli DNA topoisomerase I mutants have 
compensatory mutations at or near DNA gyrase genes, 
9:41319 (BA;US) 
Enzyme Activity 
Escherichia coli Type-1 topoisomerases: identification, 
mechanism, and role in recombination, 9:41318 (BA;US) 
Regulation of DNA supercoiling in Escherichia coli, 9:41317 
(BA;US) 
Gene Repressors 
Escherichia coli DNA topoisomerase I mutants have 
compensatory mutations at or near DNA gyrase genes, 
9:41319 (BA;US) 
Genes 
Loss of DNA topoisomerase I activity alters many cellular 


functions in Salmonella typhimurium, 9:41320 (BA;US) 
ISOSPIN 
Conservation Laws 
Study of isospin non-conservation in meson decay processes, 
9:41776 (RA;JP;In Japanese) 
Invariance Principles 
Violation of isospin invariance, 9:41916 (R;SU;In Russian) 
ISOTONES 
See ISOTONIC NUCLEI 
ISOTONIC NUCLEI 
Nuclei having identical number of neutrons. 
Nuclear Structure 
453Gd nucleus level structure. Analysis of equilibrium values of 
the ground and excited state deformation parameters, 
9:42100 (R;SU;In Russian) 
ISOTOPE EFFECTS 
Partition Functions 
Calculation of reduced partition function ratios of isotopically 
substituted molecules on a quantum chemical base. 
Possibilities and limitations of the evaluation of isotope 
effects by means of the semiempirical MINDO/3- and 
MNDO-MO methods, 9:40726 (R;DD;In German) 
ISOTOPIC EFFECTS 
See ISOTOPE EFFECTS 
ISOTOPIC SPIN 
See ISOSPIN 
ISRAEL 
Nuclear Power Plants 
Specific capital cost estimate for a nuclear power plant (NPP) 
in Israel, 9:40094 (RA;IL) 
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Tectonics 
Metallic mineralization phenomena along tectonic elements in 
Israel, 9:41557 (RA;IL) 
ISRAEL ATOMIC ENERGY COMMISSION 
Research Programs 
Research laboratories annual report, 1982, 9:40273 (R;IL) 
ISX TOKAMAK 
Beta Ratio 
Experimental results on tokamak beta limits from ISX-B, 
9:42342 (R;US) 
Plasma Diagnostics 
Far-infrared interferometry/polarimetry on the ISX-B 
tokamak, 9:42341 (R;US) 
ITEP SYNCHROTRON 
Institute of Theoretical and Experimental Physics Synchrotron. 
On-Line Control Systems 
Software for the ES-1010 intercomputer connection, 9:41013 
(R;SU;In Russian) 
Tus 
See TOTAL ENERGY SYSTEMS 


JAERI 
Japanese Atomic Energy Research Institute. 
Meetings 
Proceedings of the 1983 seminar on nuclear data, 9:42007 
(R;JP;In Japanese and English) 
JAPAN 
See also HIROSHIMA 
NAGASAKI 
Coal Liquefaction 
BCL process developed by NBCL, 9:39225 (RA;US) 
Fossil-Fuel Power Plants 
EPRI study mission to Japan: evaluation of Japanese design, 
operating and maintenance practices for coal fired power 
plants, 9:39943 (RA;US) 
JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JET DRILLS 
Field Tests 
Development of a cornering water jet drill, 9:39286 (R;US) 
Performance Testing 
Use of high-pressure water jets in mining machinery (Report 
on ECSC contract 7220-AB/304), 9:39427 (R;XE;In French) 
JET ENGINE FUELS 
Chemical Composition 
Properties of aircraft fuels and related materials. Interim report 
15 Feb 82-15 Jul 83, 9:39609 (R;US) 
Combustion 
Fuel effects on gas turbine engine combustion. Final report 31 
Sep 81-1 Jan 83, 9:40482 (R;US) 
Properties of aircraft fuels and related materials. Interim report 
15 Feb 82-15 Jul 83, 9:39609 (R;US) 
Combustion Instability 
Research on aviation fuel instability, 9:39619 (R;US) 
Combustion Properties 
Alternative fuel deposit formation, 9:39620 (R;US) 
Compatibility 
Fuel effects on gas turbine engine combustion. Final report 31 
Sep 81-1 Jan 83, 9:40482 (R;US) 
Fire Hazards 
Fuel fire testing of the Quick-Donning Anit-Exposure Suit 
(cwu-60/p Quick-Donning, Anti-Exposure Coverall). Final 
report, 9:41552 (R;US) 
Fuel Substitution 
Aviation fuel specification requirements - their significance and 
future trends, 9:39611 (R;US) 
Fuel character effects on performance of small gas turbine 
combustion systems, 9:39651 (R;CA) 
Fuel effects on gas turbine combustion systems, 9:39612 (R;US) 
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U.S. Army alternative gas-turbine fuels research: 
MERADCOM (Mobility Equipment Research and 
Development Command), 9:39652 (R;US) 

Specifications 

Combustor technology for broadened-properties fuels, 9:39621 

(R;US) 
JET MODEL 

K factor for the two-photon production of hadron jets, 9:41862 
(R;SU;In Russian) 

Untangling large-Psub(T) hadronic reactions, 9:41889 (R;GB) 

JET REACTORS 
Confinement 

Systems engineering approach to the design of magnets for 

fusion devices, 9:42486 (J;FR) 


Systems engineering approach to the design of magnets for 
fusion devices, 9:42486 (J;FR) 
Plasma Diagnostics 
FURNACE calculations for JET neutron diagnostics, 9:42346 
(R;NL) 
Proposed 14-MeV neutron spectrometer system for JET, 
9:42402 (R;SE) 
JINR CYCLOTRONS 
See also JINR U-400 CYCLOTRON 
Heavy Ions 
Cross sections of heavy ion charge exchange on gases, 9:40960 
(R;XJ;In Russian) 
JINR U-400 CYCLOTRON 
Magnetic Fields 
Numerical simulation of the U-400M cyclotron magnetic 
system, 9:40985 (R;XJ;In Russian) 
JIPPT-2 DEVICE 
Electron Cyclotron-Resonance 
Measurement of electron cyclotron emission from JIPP T-II 
plasma, 9:42383 (R;JP) 
JOSEPHSON JUNCTIONS 
Superconductivity 
Macroscopic weak superconductivity of an NXN Josephson 
junction array below the Kosterlitz-Thouless transition, 
9:40848 (R;IT) 
Transition Temperature 
Macroscopic weak superconductivity of an NXN Josephson 
junction array below the Kosterlitz-Thouless transition, 
9:40848 (R;IT) 
JT-60 REACTORS 
Fire Extinguishers 
Electric breakdown property of Halon gas, 9:42468 (R;JP;In 
Japanese) 


KALUZA-KLEIN THEORY 
Model for spontaneous generation of gauge structure and 
matter, 9:41989 (R;GB) 
Cosmological Constant 
Extra space-time dimensions: Towards a solution to the 
cosmological constant problem, 9:41588 (R;XA) 
Dynamics 
Geometrical aspects of Kaluza-Klein theory, 9:41930 (R;XA) 
Metrics 
Geometrical aspects of Kaluza-Klein theory, 9:41930 (R;XA) 
KAOLIN 
Heat Transfer 
Effects of heat transfer from a hot penetrator installed in the 
ocean bed, 9:41583 (R;GB) 
KAON MINUS REACTIONS 
Hypernuclei 
Essence of hypernuclear physics, 9:41824 (R;JP) 
KAON MINUS-PROTON INTERACTIONS 
Electron-Positron Interactions 
Study of a jet-like structure in K~ p and anti pp interactions at 
32 GeV/c, 9:41761 (R;SU;In Russian) 


Inclusive Interactions 

Correlation function distributions in rapidity for pairs of 7 
mesons in K~ p interactions at 32 GeV/c, 9:41812 (R;SU;In 
Russian) 

Inclusive and semi-inclusive rapidity distributions of 7*~ 
mesons in K~ p interactions at 32 GeV/c, 9:41760 (R;SU;In 
Russian) 

Jet Model 

Study of a jet-like structure in K~ p and anti pp interactions at 

32 GeV/c, 9:41761 (R;SU;In Russian) 
Particle Production 

Inclusive and semi-inclusive rapidity distributions of 7*~ 
mesons in K~ p interactions at 32 GeV/c, 9:41760 (R;SU;In 
Russian) 

Semi-inclusive Interactions 

Inclusive and semi-inclusive rapidity distributions of 7*~ 
mesons in K~ p interactions at 32 GeV/c, 9:41760 (R;SU;In 
Russian) 

KAON PLUS REACTIONS 
Particle Production 

ar° and eta meson production in hadron-nucleus interactions at 

the momentum of 10.5 GeV/c, 9:41758 (R;SU;In Russian) 
KAON-NUCLEON INTERACTIONS 
Bag Model 

Quark compound bag model applied to KN interaction, 

9:41830 (R;SU) 
KAONS 


See also KAONS NEUTRAL 
KAONS PLUS 
P 


Kaon polarizability, 9:41866 (R;SU;In Russian) 
KAONS NEUTRAL 
See also ANTIKAONS NEUTRAL 
Particle i 
A-hyperon and K°-meson production cross sections in the CC- 
interactions at 4.2 GeV/c momentum per nucleon, 9:42050 
(R;SU;In Russian) 
Experimental data on the kaon and hyperon interaction inside 
a nucleus, 9:41766 (R;SU;In Russian) 
KAONS PLUS 
Leptonic Decay 
Experimental limit on the decay K* — p* vsub(e), 9:41780 
(R;GB) 
KEK LINAC 
Deuteron Beams 
Simulation of deuteron acceleration in the KEK 20MeV linac, 
9:40963 (R;JP) 
KEK SYNCHROTRON 
Japan National Lab for High Energy Physics Synchrotron. 
Antiproton Beams 
Design of a low-energy electrostatically-separated antiproton 
beam K4 at the KEK 12 GeV proton synchrotron, 9:40961 
(R;JP) 
On-Line Control Systems 
BSF control system, 9:40962 (R;JP) 
KERR METRIC 
Geodesics 
Non-existence of the nonequatorial circular geodesics in the 
Kerr metric, 9:42275 (R;SU;In Russian) 
KETONES 
See also PROGESTERONE 
Phase Diagrams 
CNG acid gas removal process. Technical progress report No. 
2, 1 February-30 April 1981, 9:39214 (R;US) 


Spin delocalization in radical cations of organic oxygen 
compounds as revealed by long-range hyperfine interactions 
and solvent effects, 9:40753 (R;US) 

Solvent Properties 

Measurement and prediction of aromatic solute distribution 
coefficients for aqueous-organic solvent systems. Final 
report, 9:39388 (R;US) 

KNOCK-ON ELECTRONS 
See ELECTRONS 

KOREA (SOUTH) 
See REPUBLIC OF KOREA 
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KOVAR 
Interfaces 
Metallography of Kovar/glass/thermite interfaces (Electrical 
feedthroughs), 9:41132 (R;US) 
KRYPTON 
Ion Pairs 
Intensity fluctuations in the size distributions of heterogeneous 
clusters, 9:41692 (RA;AT) 
Photon Emission 
Determination of the absolute photon yield from electron 
irradiated gases, 9:41654 (RA;AU) 
KRYPTON 84 REACTIONS 
Elastic Scattering 
Semiclassical model used for elastic and inelastic scattering of 
heavy ion, 9:42111 (J;CN;CH) 
Inelastic Scattering 
Semiclassical model used for elastic and inelastic scattering of 
heavy ion, 9:42111 (J;CN;CH) 
KRYPTON 85 
Nuclear Explosions 
Review of a field study of radionuclide migration from an 
underground nuclear explosion at the Nevada Test Site, 
9:41251 (BA;XA) 
Separation Processes 
Function TTR for separation-columns. Comment on the 
separation of Kr-85 from the drawing-off air of nuclear 
plants, 9:39765 (TG;FR;In French) 
Toxicity 
Toxicology of krypton-85, 9:41476 (RA;US) 
KRYPTON 86 REACTIONS 
Elastic Scattering 
Semiclassical model used for elastic and inelastic scattering of 
heavy ion, 9:42111 (J;CN;CH) 
Inelastic Scattering 
Semiclassical model used for elastic and inelastic scattering of 
heavy ion, 9:42111 (J;CN;CH) 
KUPFFER CELLS 
See RETICULOENDOTHELIAL SYSTEM 
KUR REACTOR 
Radiation Monitoring 
Records of indoor radiation management, No. 17 in the fiscal 
year of 1980, 9:40134 (R;JP;In Japanese) 
KYOTO UNIVERSITY REACTOR 
See KUR REACTOR 


LABELLED COMPOUNDS 
Compounds labelled with either stable or radioactive isotopes. 


See also RADIOPHARMACEUTICALS 
TRITIUM COMPOUNDS 


Chemical Preparation 
Incorporation of stable and radioactive isotopes via 
organoborane chemistry, 9:40786 (J;US) 
LACTOSE 
Lyoluminescence 
Studies of the properties of some saccharides for 
lyoluminescence dosimetry, 9:41047 (R;BR;In Portuguese) 
LAGRANGE FIELD EQUATIONS 
See LAGRANGIAN FIELD THEORY 
LAGRANGIAN FIELD THEORY 
Gauge Invariance 
Local gauge invariant Lagrangeans in classical field theories, 
9:41934 (R;RO) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Binding Energy 
Essence of hypernuclear physics, 9:41824 (R;JP) 
Magnetic Moments 
Hyperon magnetic moments in QCD, 9:41832 (R;SU) 
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Particle Production 

A-hyperon and K°-meson production cross sections in the CC- 
interactions at 4.2 GeV/c momentum per nucleon, 9:42050 
(R;SU;In Russian) 

Cumulative production of the A hyperons in the 7~ C 
interaction at 40 GeV/c, 9:41772 (R;SU;In Russian) 

Experimental data on the kaon and hyperon interaction inside 
a nucleus, 9:41766 (R;SU;In Russian) 

Model of high energy hadron elastic scattering and diffraction 
dissociation processes, 9:41819 (R;SU) 

Study of A-production in central nucleus-nucleus interactions 
at the momentum of 4.6 GeV/c per incident nucleon, 
9:41769 (R;SU) 

LAMBDA-2250 RESONANCES 
Particle Decay 

Study of Asup(+)sub(c) produced in nC interactions at 

approximately 58 GeV, 9:41768 (R;SU) 
Particle Production 

Charmed baryon search in hadronic interactions with 150 
GeV/c incident protons, 9:41763 (R;NL) 

Study of Asup(+-)sub(c) produced in nC interactions at 
approximately 58 GeV, 9:41768 (R;SU) 

Weak Particle Decay 
Charmed baryon search in hadronic interactions with 150 
GeV/c incident protons, 9:41763 (R;NL) 
LAMBDA-2260 RESONANCES 
See LAMBDA-2250 RESONANCES 
LAMINOGRAPHY 
See TOMOGRAPHY 
LAMPF II SYNCHROTRON 

Review of Physics Research Programs at LAMPF. Progress 

report, January-December 1983, 9:40964 (R;US) 
LAMPF LINAC 
Research Programs 
Review of Physics Research Programs at LAMPF. Progress 
report, January-December 1983, 9:40964 (R;US) 
LAND FILLS 
See SANITARY LANDFILLS 
LAND POLLUTION CONTROL 

Use this term for items that involve the removal or management of 

pollutants after they are formed by a source. 
Standards 

Installation restoration general environmental technology 
development. Task 2. Incineration test of explosives 
contaminated soils at Savanna Army Depot activity, 
Savanna, Illinois. Final report Sep 82-Jan 84, 9:41220 (R;US) 

LAND RECLAMATION 
Implementation 

Economic and environmental principles and guidelines for 
water and related land resources implementation studies, 
9:40260 (R;US) 

Meetings 

Twelfth biennial lignite symposium: technology and utilization 

of low-rank coals proceedings. Volume 1, 9:39219 (R;US) 
Revegetation 

Reclamation research and regulation in North Dakota - ten 

years age and now (Arid lands), 9:39418 (RA;US) 
LAND USE 
Inventories 
Basic statistics - 1977 National Resources Inventory. Statistical 
bulletin, 9:40266 (R;US) 
LANDFILLS 
See SANITARY LANDFILLS 
LANGEVIN EQUATION 

Numerical study of Langevin equation in twisted Eguchi- 

Kawai model, 9:41961 (R;SU) 
Numerical Solution 

Numerical study of Langevin equation in twisted Eguchi- 
Kawai model: distribution of eigenvalues of the plaquette 
matrix, 9:41957 (R;SU) 

LANGMUIR OSCILLATIONS 
See PLASMA WAVES 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
ES 
See RARE EARTHS 





219S / ERA- 9/20 


LANTHANUM 
Fermi Level 
Kohn anomaly in metastable fcc lanthanum at low 
temperatures, 9:40525 (R;US) 
Neutron Diffraction 
Kohn anomaly in metastable fcc lanthanum at low 
temperatures, 9:40525 (R;US) 
Superconductivity 
Kohn anomaly in metastable fcc lanthanum at low 
temperatures, 9:40525 (R;US) 
LANTHANUM 135 
Beta-Plus Decay 
Study on the '*Ba excited states, 9:42089 (R;SU;In Russian) 
Electron Capture Decay 
Study on the '*>Ba excited states, 9:42089 (R;SU;In Russian) 
LANTHANUM CHROMITES 


See CHROMIUM OXIDES 
LANTHANUM OXIDES 


LANTHANUM OXIDES 
Catalytic Effects 
Promotion effects on the synthesis of higher alcohols. Seventh 
quarterly report, March 1984-May 1984, 9:39832 (R;US) 
Electric Conductivity 
Redox behavior of high temperature electrodes, 9:40337 
(RA;US) 
Electrochemistry 
Defect electrochemistry of oxide electrodes, 9:40340 (RA;US) 
LARYNX 
Carcinomas 
Our experience with therapy of malignant larynx tumours, 
9:41375 (RA;CS;In Czech) 
LASER IMPLOSIONS 
Laser interaction and compression studies at the Rutherford 
Appleton Laboratory, 9:42488 (BA;US) 
X-Ray Spectroscopy 
X-ray shadowgraphy studies in laser implosion experiments, 
9:42498 (BA;US) 
LASER RADIATION 
Focusing 
Thermal self-focusing at oblique incidence, 9:42434 (R;US) 
Laser Implosions 
Uniformity of illumination of a spherical target using 6 or 12 
laser beams, 9:42473 (R;GB) 
Nonlinear Problems 
Instability and chaos in some non-linear laser interaction 
mechanisms, 9:42411 (BA;US) 
LASER SPECTROSCOPY 
See also RAMAN SPECTROSCOPY 
Equipment 
Time-resolved spectroscopy of evanescent-wave excited 
fluorescence, 9:41116 (R;US) 
LASER TARGETS 
Laser pellet plasmas for filling magnetic confinement 
configurations, 9:42417 (BA;US) 
Ablation 
Laser interaction and compression studies at the Rutherford 
Appleton Laboratory, 9:42488 (BA;US) 
Laser-plasma interaction experiments and diagnostics at NRL, 
9:42489 (BA;US) 
Brillouin Effect 
Brillouin scattering in underdense uv laser-produced plasmas, 
9:42437 (R;US) 
Compression 
Multi-shock compression of solid targets using tailored laser 
pulses, 9:42444 (RA;IL) 
Energy Transfer 
Thermal transport measurements in six-beam, uv irradiation of 
spherical targets, 9:42433 (R;US) 
Wavelength scaling of laser plasma coupling, 9:42480 (R;US) 
Tonization 
Time-resolved measurements of the ionization front in 
transport studies, 9:42436 (R;US) 
Irradiation 
Uniformity of illumination of a spherical target using 6 or 12 
laser beams, 9:42473 (R;GB) 
Laser Implosions 
Thermal self-focusing at oblique incidence, 9:42434 (R;US) 


LASER-PRODUCED PLASMA 
Laser-Radiation Heating 


X-ray shadowgraphy studies in laser implosion experiments, 
9:42498 (BA;US) 
Plasma Diagnostics 
Non-LTE considerations in spectral diagnostics of thermal 
transport and implosion experiments, 9:42435 (R;US) 
Plasma Macroinstabilities 
Laser interaction and compression studies at the Rutherford 
Appleton Laboratory, 9:42488 (BA;US) 
Rayleigh-Taylor Instability 
Laser interaction and compression studies at the Rutherford 
Appleton Laboratory, 9:42488 (BA;US) 
X-Ray Spectroscopy 
X-ray shadowgraphy studies in laser implosion experiments, 
9:42498 (BA;US) 
LASER-PRODUCED PLASMA 
Laser pellet plasmas for filling magnetic confinement 
configurations, 9:42417 (BA;US) 
Brillouin Effect 
Brillouin scattering in underdense uv laser-produced plasmas, 
9:42437 (R;US) 
Observations of parametric instabilities in long scalelength 
plasmas, 9:42413 (BA;US) 
Raman and Brillouin scattering, classical reflection, and 
relativity, 9:42414 (BA;US) 
Charged Currents 
Measurement of return currents and self-similar expansion of 
laser-produced plasma, 9:42353 (RA;IL) 
Charged-Particle Transport 
Studies of thermal electron transport in laser fusion plasmas, 
9:42350 (RA;IL) 
Current Density 
Hypothesis for the quantization of electrodynamic parameters 
in plasmas applied to the equations of motion, 9:42491 
(BA;US) 
Electric Arcs 
Laser induced unipolar arcing, 9:42500 (BA;US) 
Electric Potential 
Measurement of return currents and self-similar expansion of 
laser-produced plasma, 9:42353 (RA;IL) 
El 2 
Hypothesis for the quantization of electrodynamic parameters 
in plasmas applied to the equations of motion, 9:42491 
(BA;US) 
Electron Density 
Self-consistent electron density profiles in short pulse, 1.054 
pum laser-heated plasmas, 9:42494 (BA;US) 
Electroproduction 
Hot electron production by Raman scattering in a preformed 
underdense plasma, 9:42493 (BA;US) 
Energy Spectra 
Energy distribution of laser plasma neutral atoms, 9:42392 
(R;SU;In Russian) 
Equations of Motion 
Hypothesis for the quantization of electrodynamic parameters 
in plasmas applied to the equations of motion, 9:42491 
(BA;US) 
Hydrodynamics 
New measurement techniques using tracers within laser- 
produced plasmas, 9:42499 (BA;US) 
Inelastic Scattering 
Raman and Brillouin scattering, classical reflection, and 
relativity, 9:42414 (BA;US) 
Inertial Confinement 
Inertial systems for controlled thermonuclear fusion, 9:42459 
(RA;CS;In Czech) 
Instability 
Filamentation instability in laser produced plasmas, 9:42415 
(BA;US) 
Ion Emission 
GeV ions from laser produced plasmas, 9:42412 (BA;US) 
Laser-Radiation Heating 
Hypothesis for the quantization of electrodynamic parameters 
in plasmas applied to the equations of motion, 9:42491 
(BA;US) 





LASER-PRODUCED PLASMA 
Lyman Lines 


Lyman Lines 
Full Coulomb calculation of Stark broadening in laser- 
produced plasmas, 9:42408 (J;US) 
Magnetic Fields 
Self-generation mechanisms of intense magnetic fields in laser 
produced plasmas on solid targets, 9:42376 (R;RO) 
Instabilities 


Observations of parametric instabilities in long scalelength 
plasmas, 9:42413 (BA;US) 
Plasma Diagnostics 
Heavy ion particle beam interaction with a hot ionized target, 
9:42427 (R;FR) 
Laser fusion diagnostics: pushing the limits of temporal and 
spatial resolution, 9:42422 (J;US) 
Laser-plasma interaction experiments and diagnostics at NRL, 
9:42489 (BA;US) 
Non-LTE considerations in spectral diagnostics of thermal 
transport and implosion experiments, 9:42435 (R;US) 
Self-generated magnetic field measurements in TEA-COz laser 
produced plasmas on different targets, 9:42377 (R;RO) 
Plasma Heating 
Laser-plasma interaction experiments and diagnostics at NRL, 
9:42489 (BA;US) 
The study of plasma turbulence by the method of combination 
scattering, 9:42490 (BA;US) 
Plasma Instability 
The study of plasma turbulence by the method of combination 
scattering, 9:42490 (BA;US) 
Plasma Simulation 
Dependence of heat conduction on distribution functions in 
laser produced plasma, 9:42351 (RA;IL) 
Effects of magnetic fields on the electron heat transport in 
laser produced plasma, 9:42352 (RA;IL) 
Studies of thermal electron transport in laser fusion plasmas, 
9:42350 (RA;IL) 
Plasma Waves 
The study of plasma turbulence by the method of combination 
scattering, 9:42490 (BA;US) 
Radiation Transport 
Radiation transport in MEDUSA, 9:42472 (R;GB) 
Raman Effect 
Hot electron production by Raman scattering in a preformed 
underdense plasma, 9:42493 (BA;US) 
Raman and Brillouin scattering, classical reflection, and 
relativity, 9:42414 (BA;US) 
Research Programs 
The state of ultra-high intensity laser plasma interaction 
research in Australia, 9:42492 (BA;US) 
Stark Effect 
Full Coulomb calculation of Stark broadening in laser- 
produced plasmas, 9:42408 (J;US) 
Targets 
Laser induced unipolar arcing, 9:42500 (BA;US) 
Thermal Conduction 
Dependence of heat conduction on distribution functions in 
laser produced plasma, 9:42351 (RA;IL) 
Effects of magnetic fields on the electron heat transport in 
laser produced plasma, 9:42352 (RA;IL) 
Tracer Techniques 
New measurement techniques using tracers within laser- 
produced plasmas, 9:42499 (BA;US) 
X Radiation 
Applications of x-ray from laser produced plasmas, 9:42497 
(BA;US) 
Development of a high power glass laser system and research 
of x-ray generation, 9:42496 (BA;US) 
X-Ray Sources 
Applications of x-ray from laser produced plasmas, 9:42497 
(BA;US) 
X-Ray Spectra 
Corona equilibrium used to estimate X-ray emission from high- 
Z laser produced plasmas, 9:42374 (R;RO) 
Time-resolved spectral measurements above 80 A, 9:42421 
G;DE) 
X-Ray Spectroscopy 
Spectrally discriminating time-resolved and space-resolved X- 
ray plasma diagnostics, 9:42418 (J;US) 
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LASER-RADIATION HEATING 
The lateral injection free electron laser: Momentum balance 
and axial shift of electrons, 9:42410 (BA;US) 
LASERS 
Light Amplification by Stimulated Emission of Radiation. 
See also FREE ELECTRON LASERS 
GAS LASERS 


SEMICONDUCTOR LASERS 
X-RAY LASERS 


Biological Effects 

Biological applications and effects of optical masers. Progress 

report Sep 80-Aug 81, 9:41544 (R;US) 
Proceedings 

Laser interaction and related plasma phenomena. Vol. 6, 

9:42487 (B;US;RU) 
Technology Assessment 

Laser interaction and related plasma phenomena. Vol. 6, 

9:42487 (B;US;RU) 
LASL 
Fuel Cycle Centers 

In-place testing of multiple stage filter systems without 
disruption of plant operations in the Plutonium Facility at 
Los Alamos, 9:39689 (R;US) 

Information Systems 

INFORM System two-year plan, FY 1984-1985, 9:42550 
(R;US) 

LATENT HEAT STORAGE 
Heat Transfer 
Latent heat exchange by direct contact vaporization: a new 
concept in energy storage and retrieval, 9:40222 (RA;US) 
LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICE FIELD THEORY 
Correlations 
Connection between lattice gauge theories with Manton and 
Wilson actions, 9:41953 (R;SU) 
Fermions 
Lattice fermions and tomography, 9:41933 (R;XA) 
Gauge Invariance 

Field theories without fundamental (gauge) symmetries, 
9:41985 (R;DK) 

Gauge fields without perturbation theory, 9:41963 (RA;SU;In 
Russian) 

Hamiltonians 

Extending the reach of strong-coupling: an iterative technique 

for Hamiltonian lattice models, 9:41981 (R;DK) 
Higgs Model 
Phase transitions in lattice Abelian Higgs models, 9:41972 
(R;SU) 
Integral Transformations 
Lattice fermions and tomography, 9:41933 (R;XA) 
Iterative Methods 

Extending the reach of strong-coupling: an iterative technique 

for Hamiltonian lattice models, 9:41981 (R;DK) 
Langevin Equation 

Numerical study of Langevin equation in twisted Eguchi- 
Kawai model, 9:41961 (R;SU) 

Numerical study of Langevin equation in twisted Eguchi- 
Kawai model: distribution of eigenvalues of the plaquette 
matrix, 9:41957 (R;SU) 

Lorentz Invariance 
Field theories without fundamental (gauge) symmetries, 
9:41985 (R;DK) 
Meetings 
Gauge theory on a lattice, 1984: proceedings, 9:41920 (R;US) 
Monte Carlo Method 

Application of stochastic calculation methods in modern 
problems of quantum field theory, 9:41978 (R;XJ;In Russian) 

Connection between lattice gauge theories with Manton and 
Wilson actions, 9:41953 (R;SU) 

Monte-Carlo calculations in lattice gauge theories, 9:41964 
(RA;SU) 

Phase Transformations 

Phase transitions in lattice Abelian Higgs models, 9:41972 

(R;SU) 
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Effective method of quark propagator calculation in the lattice 
quantum chromodynamics, 9:41979 (R;XJ;In Russian) 
Randomness 
Random dynamics and layer phase. A new way of dimensional 
reduction giving hope of understanding an origin of 
topology of spacetime, 9:41984 (R;DK) 
Stochastic Processes 
Application of stochastic calculation methods in modern 
problems of quantum field theory, 9:41978 (R;XJ;In Russian) 
Stochastic confinement and dimensional reduction. 1. Four 
dimensional SU(2) lattice gauge theory, 9:41988 (R;DK) 
SU-2 Groups 
Observation of a string in three dimensional SU(2) lattice 
gauge theory, 9:41987 (R;DK) 
Presence of lower dimensional confinement mechanisms in 4d 
SUz lattice gauge theory, 9:41980 (R;DK) 
Stochastic confinement and dimensional reduction. 1. Four 
dimensional SU(2) lattice gauge theory, 9:41988 (R;DK) 
Universality in the mixed SU(2) lattice gauge theory. 
Nonperturbative approach to the ratio of A parameters, 
9:41952 (R;SU) 
SU-3 Groups 
Topological susceptibility from SU(3) lattice gauge theory, 
9:41965 (R;XJ) 
Thirring Model 
Transfer matrix for the lattice Thirring model, 9:41924 (R;XA) 
Unified Gauge Models 
Random dynamics and layer phase. A new way of dimensional 
reduction giving hope of understanding an origin of 
topology of spacetime, 9:41984 (R;DK) 
Vacuum States 
Topological susceptibility from SU(3) lattice gauge theory, 
9:41965 (R;XJ) 
Yang-Mills Theory 
Topological susceptibility from SU(3) lattice gauge theory, 
9:41965 (R;XJ) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LAWRENCE LIVERMORE LABORATORY 
Computer Networks 
Development of the NLTSS operating system, 9:42539 (R;US) 
Requirements and overview of the LINCS distributed 
operating system architecture, 9:42538 (R;US) 
LC-FINING 
Catalysts 
LC-finer catalyst testing. Final report, 9:39246 (R;US) 
LEAD 
Adsorption 
Review and assessment of radionuclide sorption information 
for the Basalt Waste Isolation Project site, 9:39768 (R;US) 
Alpha Reactions 
Microscopic model of relativistic nuclei collisions with account 
of nucleon-nucleon potential interaction, 9:42061 (R;SU;In 
Russian) 
Argon 40 Reactions 
Microscopic model of relativistic nuclei collisions with account 
of nucleon-nucleon potential interaction, 9:42061 (R;SU;In 
Russian) 
Carbon 12 Reactions 
Study of A-production in central nucleus-nucleus interactions 
at the momentum of 4.6 GeV/c per incident nucleon, 
9:41769 (R;SU) 
Laser Spectroscopy 
Laser-induced breakdown spectroscopy for elemental analysis, 
9:39375 (R;US) 
Materials Recovery 
Electrolytic method for recovery of lead from scrap batteries: 
scale-up study using 20-liter multielectrode cell, 9:40237 
(R;US) 
Monitoring 
Control technology assessment for coal gasification and 
liquefaction processes, Combustion Engineering Process 
Development Unit, Windsor, Connecticut. Report for the 
site visit of January 1979. Final report, 9:39572 (R;US) 


Oxygen 16 Reactions 
Study of A-production in central nucleus-nucleus interactions 
at the momentum of 4.6 GeV/c per incident nucleon, 
9:41769 (R;SU) 
Pion Minus Reactions 
Measurement of polarization of curulative protons emitted at 
angles of 110 deg and 135 deg in laboratory system in the 
a” A — pX reaction at pion momentum of 1.5 GeV/c, 
9:41765 (R;SU;In Russian) 
Pion Plus Reactions 
Elastic 7* Compton scattering, 9:41894 (J;US) 
Reprocessing 
Demonstrations of control technology for secondary lead 
reprocessing. Volume 1. Final report, 9:41170 (R;US) 
Demonstrations of control technology for secondary lead 
reprocessing. Volume 2. Final report, 9:41171 (R;US) 
Toxicity 
Control technology assessment for coal gasification and 
liquefaction processes, Combustion Engineering Process 
Development Unit, Windsor, Connecticut. Report for the 
site visit of January 1979. Final report, 9:39572 (R;US) 
LEAD 200 TARGET 
Proton Reactions 
Nuclear structure studies using the high resolution 
spectrometer at The Los Alamos Clinton P. Anderson 
Meson Physics Facility. Technical progress report, 9:42001 
(R;US) 
LEAD 208 
Giant Resonance 
Strength functions of charge-exchange excitations in nuclei, 
9:42107 (RA;SU;In Russian) 
Isobaric Analogs 
Strength functions of charge-exchange excitations in nuclei, 
9:42107 (RA;SU;In Russian) 
M1-Transitions 
Magnetic resonance electroexcitation of spherical nuclei, 
9:42084 (RA;SU;In Russian) 
M2-Transitions 
Magnetic resonance electroexcitation of spherical nuclei, 
9:42084 (RA;SU;In Russian) 
LEAD 208 TARGET 
Carbon 12 Reactions 
Nuclear moments and nuclear structure. Annual progress 
report, September 1, 1983-July 31, 1984, 9:42000 (R;US) 
Krypton 86 Reactions 
Semiclassical model used for elastic and inelastic scattering of 
heavy ion, 9:42111 (J;CN;CH) 
LEAD 210 
Aerosol Monitoring 
Study of ?"°Pb and ?"°Po distributions in environmental 
samples by CR-39 track detector, 9:41188 (RA;HU) 


Spectroscopy 
Study of ?"°Pb and ?'°Po distributions in environmental 
samples by CR-39 track detector. No. E/11, 9:40678 
(RA;HU) 


Speciation of radionuclides in sediments and soils. Part II. 
Studies with a sequential organic extraction procedure, 
9:41203 (R;AU) 

LEAD ALLOYS 
Solidification 

Directional solidification studies of Pb-Bi pertectic alloys, 

9:40527 (R;US) 
LEAD COMPOUNDS 


See also LEAD SELENIDES 
LEAD SULFIDES 
LEAD TELLURIDES 
PZT 


Epitaxy 
Liquid phase epitaxy of Pb-salts for detector and laser 
application, 9:40874 (RA;IL) 
LEAD IODIDES 
Atom-Molecule Collisions 
Dissociative excitation of metal-halogen molecules by 
metastable noble-gas atoms and nitrogen metastable 
molecules, 9:41719 (RA;AT) 





LEAD IODIDES 
Molecule-Molecule Collisions 


Molecule-Molecule Collisions 
Dissociative excitation of metal-halogen molecules by 
metastable noble-gas atoms and nitrogen metastable 
molecules, 9:41719 (RA;AT) 
LEAD SELENIDES 
Crystal Growth 
Lattice mismatch and the nature of dissolution in the LPE of 
Pb-salt compounds, 9:40632 (RA;IL) 
LEAD SULFIDES 
See also GALENA 
Superconductivity 
Effect of pressure and oxygen defects in divalent Chevrel- 
phase superconductors, 9:40659 (J;US) 
Transition Temperature 
Effect of pressure and oxygen defects in divalent Chevrel- 
phase superconductors, 9:40659 (J;US) 
LEAD TELLURIDES 
Crystal Growth 
Lattice mismatch and the nature of dissolution in the LPE of 
Pb-salt compounds, 9:40632 (RA;IL) 
Spectral Response 
Spectral response of PbTe/Pbsub(I-x)Snsub(x)Te 
heterostructure diodes at low temperatures, 9:41040 (RA;IL) 
LEAD ZIRCONITE TITANATE 
See PZT 
LEAD-ACID BATTERIES 
Materials Recovery 
Electrolytic method for recovery of lead from scrap batteries: 
scale-up study using 20-liter multielectrode cell, 9:40237 
(R;US) 
Performance Testing 
Results of electric-vehicle propulsion system performance on 
three lead-acid battery systems, 9:40478 (R;US) 
Reprocessing 
Demonstrations of control technology for secondary lead 
reprocessing. Volume 1. Final report, 9:41170 (R;US) 


LEAK DETECTORS 
Design 
Steam generator leak detection using acoustic method, 9:40054 
(TG;FR;In French) 
LEED 


See ELECTRON DIFFRACTION 
LEGUMINOSAE 


See also GLYCINE HISPIDA 
MUNGBEANS 
PHASEOLUS 
PISUM 


Genetic Radiation Effects 

Grain legume improvement in Ghana with induced 
mutagenesis - special reference to winged bean 
Psophocarpus tetragonolobus (L.) DC and cowpea Vigna 
unguiculata (L) Walp, 9:41443 (RA;XA) 

Induced mutations for insect resistance in cowpea, 9:41442 
(RA;XA) 

Mutation breeding for disease resistance in food bean and 
cowpea in Kenya, 9:41441 (RA;XA) 

Plant Breeding 

Effects of chemical mutagens on four species of grain legumes, 
9:41515 (RA;XA) 

Grain legume improvement in Ghana with induced 
mutagenesis - special reference to winged bean 
Psophocarpus tetragonolobus (L.) DC and cowpea Vigna 
unguiculata (L) Walp, 9:41443 (RA;XA) 

Induced mutations for insect resistance in cowpea, 9:41442 
(RA;XA) 

Mutation breeding for disease resistance in food bean and 
cowpea in Kenya, 9:41441 (RA;XA) 

-“SYMANZIK-ZIMMERMANN METHOD 
See LSZ THEORY 
LEPTON REACTIONS 


See also ELECTRON REACTIONS 
MUON REACTIONS 
NEUTRINO REACTIONS 


Structure Functions 
Summary of Lepton scattering from nuclear targets, 9:41755 
(R;US) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
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LEPTON REACTIONS 
LEPTON-NUCLEON INTERACTIONS 


See also ELECTRON-NUCLEON INTERACTIONS 
MUON-NUCLEON INTERACTIONS 


Deep Inelastic Scattering 
Hadron production in lepton-nucleon scattering, 9:41887 
(R;GB) 
Quark Model 
Multiquark systems in nuclei, 9:42176 (RA;SU;In Russian) 
LEPTONS 


See also ELECTRONS 
NEUTRINOS 


Pair Production 
Lepton pairs versus Drell-Yan mechanism, 9:41876 (R;FR) 
Riemann Space 
Einstein identities and wave equation, 9:42289 (R;SU;In 
Russian) 
Wave Equations 
Einstein identities and wave equation, 9:42289 (R;SU;In 
Russian) 
LEUCOCYTES 
See LEUKOCYTES 
LEUKOCYTES 
See also LYMPHOCYTES 
Viability 
Microwaves and human leukocyte function: exposure of human 
mononuclear leukocytes to microwave energy pulse- 
modulated at 16 Hz or at 60 Hz. Final report 1 Feb 83-1 Feb 
84, 9:41547 (R;US) 
LEVEL DENSITY 
See ENERGY LEVELS 
LEVEL INDICATORS 
Radiometric Gages 
Nuclear float. An accurate contact-free continuous level-gauge, 
9:41037 (RA;IL) 


Information Retrieval 
Automated Library Search System (ALSS) user’s manual, 
9:42547 (R;US) 
LICHENS 
Distribution 
Lichen communities on conifers in Southern California 
mountains: an ecological survey relative to oxidant air 
pollution, 9:41180 (J;US) 
Photosynthesis 
Effect of ozone on gross photosynthesis of lichens, 9:41540 
(J;GB) 
LIE GROUPS 


See also SO GROUPS 
SP GROUPS 


Canonical Transformations 
Canonical realizations of Bz, approximately C2 Lie algebras, 
9:42326 (R;RO) 
Canonical realizations of Lie algebras and subrepresentations of 
ad x ad, 9:42325 (R;RO) 
Transformations 
Construction of the optimal system of subalgebras of the finite- 
dimensional Lie algebra, 9:42320 (R;SU;In Russian) 
Poisson bracket realizations of Lie algebras and 
subrepresentations of (adsup(xk))sub(s), 9:42327 (R;RO) 
LIFE CYCLE 
Correlations 
Relationship between erythrocyte volume and cell age in 
humans and baboons. Technical report, 9:41357 (R;US) 
Dynamic Function Studies 
Platelet size does not correlate with age. Technical report, 
9:41358 (R;US) 
LIFE SUPPORT SYSTEMS 
Evaluation 
Recommended guidelines for oxygen self-rescuers. Volume 3. 
Escapetime studies in underground coal mines. Open file 
report 3 Aug 80-14 Dec 81, 9:39437 (R;US) 





Cells from an immunodeficient patient may have a defective 
DNA ligase, 9:41297 (BA;US) 
LIGHT 
See VISIBLE RADIATION 
LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHT WATER MODERATED REACTORS 
See WATER MODERATED REACTORS 
LIGNIN 
Electrolysis 
Electrocatalytic reduction of lignin to phenolic feedstocks, 
9:39863 (R;US) 
LIGNITE 
Chemical Analysis 
Analysis of sub-micron mineral matter in coal via scanning 
transmission electron microscopy, 9:39384 (J;GB) 
Chemical Composition 
Coal-methanol mixture combustion tests with coals of different 
ranks, 9:39508 (RA;US) 
Evaluation of the liquefaction potential of different lignites by 
hydrogenation and analytical methods, 9:39112 (RA;US) 
Relationship of coal science to coal technology, 9:39546 
(RA;US) 
Chemical Properties 
Relationship of coal science to coal technology, 9:39546 
(RA;US) 
Chemical Reaction Kinetics 
Relationship of coal science to coal technology, 9:39546 
(RA;US) 
Combustion 
High fouling western coals: unit evaluation and role of 
additives, 9:39549 (RA;US) 
Comminution 
Evaluation of the micropulverization of Mississippi lignite, 
9:39475 (RA;US) 
Drying 
Steam/hot water drying of lignite: Part 1. Activities at the 
University of North Dakota: hot water drying of lignite to 
produce slurries, 9:39473 (RA;US) 
Steam/hot water drying of lignite: Part 2. Activities at 
Saskatchewan Power Corporation, 9:39474 (RA;US) 
Twelfth biennial lignite symposium: technology and utilization 
of low-rank coals proceedings. Volume 2, 9:39420 (R;US) 
Geology 
Environmental geology of the Yegua-Jackson Lignite Belt, 
southeast Texas, 9:39412 (R;US) 
Environmental geology of the Wilcox Group Lignite Belt, east 
Texas, 9:39411 (R;US) 
Meetings 
Twelfth biennial lignite symposium: technology and utilization 
of low-rank coals proceedings. Volume 2, 9:39420 (R;US) 
Mineralogy 
Analysis of sub-micron mineral matter in coal via scanning 
transmission electron microscopy, 9:39384 (J;GB) 
Pyrolysis 
Pyrolysis of pulverized lignite at very high heating rates, 
9:39165 (RA;US) 
Role of exchangeable cations in concurrent 
gasification/pyrolysis of lignites, 9:39304 (J;US) 
LIME-LIMESTONE WET SCRUBBING PROCESSES 
Test Facilities 
EPRI-sponsored research at the Arapahoe test facility, 9:39996 


Review of the Limerick Generating Station severe accident 
risk assessment. Review of core-melt frequency, 9:40181 
(R;US) 
LIMERICK-2 REACTOR 
Meltdown 
Review of the Limerick Generating Station severe accident 
risk assessment. Review of core-melt frequency, 9:40181 


(R;US) 


LIMESTONE 
Chemical Composition 
Pressurized Fluidized Coal Combustion Program at New York 
University (Slides; no text), 9:39540 (RA;US) 
Density 
Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 
Hardness 
Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 
Isotope Ratio 
Report on the intercomparison for the isotope standards 
limestone KH 2 and polyethylene foil PEF 1, 9:40701 
(RA;DD) 
Mass Spectroscopy 
Report on the intercomparison for the isotope standards 
limestone KH 2 and polyethylene foil PEF 1, 9:40701 
(RA;DD) 
Moisture 
Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 
Neutron Spectra 
Measurements and calculations of neutron spectra in infinite 
media, 9:41572 (RA;XA) 
Porosity 
Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 
Radioactivity Logging 
Measurements and calculations of neutron spectra in infinite 
media, 9:41572 (RA;XA) 
Tensile Properties 
Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 
LIMITERS 
Vacuum Systems 
Preparatory evaluation on heat and particle loads, helium 
pumping, and limiter material for INTOR pumped limiter, 
9:42467 (R;JP) 
LIMITING FRAGMENTATION 
String Models 
Fragmentation structure on high-p sub (T) events, 9:41878 
(R;SE) 
Thermodynamic Model 
Limiting nuclear target fragmentation and the 
thermodynamical model, 9:42178 (R;SU) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 


See also FMIT LINAC 
KEK LINAC 
LAMPF LINAC 
SACLAY LINAC 
STANFORD 20-GEV LINAC 
STANFORD LINEAR COLLIDER 


Beam Injection 
Investigation of space charge controlled injection into the 
RFQ Linac, 9:41012 (R;JP) 
Cavity Resonators 
Study on the coaxial couplers for disk and washer loaded 
accelerating structures, 9:40982 (R;SU;In Russian) 
Electron Beams 
Study of (e,e’N) reactions from nuclear targets, 9:40953 (R;US) 
it 


Study of (e,e’N) reactions from nuclear targets, 9:40953 (R;US) 


Multipurpose 5-MeV linear induction accelerator, 9:40976 
(R;US) 


Compression 
Use of magnetic compression based on amorphous alloys as a 
drive for induction linacs, 9:40977 (R;US) 





LINEAR ACCELERATORS 
Neutron Sources 


Neutron Sources 
Intense neutron source on the base of a proton beam of the 
AN SSSR IYalI meson factory, 9:40951 (RA;SU;In Russian) 
Waveguides 
Universal alsifer microwave high-level power load, 9:41009 
(RA;SU;In Russian) 
LINERS 
Materials Testing 
Erosion/wear monitor development, 9:39200 (R;US) 
Permeability 
Permeability of polymeric membrane lining materials. 
Technical paper, 9:41200 (R;US) 
LIOUVILLE EQUATION 
See BOLTZMANN-VLASOV EQUATION 
LIPIDS 
See also TRIGLYCERIDES 
Biosynthesis 
Cultivation of microalgae for liquid fuels, 9:39873 (RA;US) 
Microalgal technology research at SERI: biochemistry of lipid 
trigger mechanisms in microalgae - alteration of lipid 
metabolism during transition from rapid growth to rapid 
lipid accumulation, 9:41391 (RA;US) 
Optimization studies in shallow algal mass culture flumes, 
9:39872 (RA;US) 
Buildup 
Cultivation of microalgae for liquid fuels, 9:39873 (RA;US) 
Production 
Chemical profile of microalgae with emphasis on lipids, 
9:39870 (RA;US) 
Development of an outdoor system for production of lipid-rich 
halotolerant microalgae, 9:39879 (RA;US) 
LIQUEFIED NATURAL GAS 
Chemical Properties 
Alternative gaseous fuels safety assessment, 9:39595 (J;US) 
Physical Properties 
Alternative gaseous fuels safety assessment, 9:39595 (J;US) 
LIQUEFIED PETROLEUM GASES 
Chemical Properties 
Alternative gaseous fuels safety assessment, 9:39595 (J;US) 
Physical Properties 
Alternative gaseous fuels safety assessment, 9:39595 (J;US) 
LIQUEFIERS 
See CONDENSERS 
LIQUID FUELS 
See also FUEL OILS 
GASOLINE 
Atomization 
Characterization of heavy oil sprays in isothermal and burning 
conditions with laser light scattering measurements in the 
sideward region, 9:39626 (R;IT) 
Detailed fuel spray analysis techniques, 9:39625 (R;US) 
Liquid fuel atomization and mixing in a high velocity air 
stream, 9:39624 (R;DE) 
Production 
Analysis and evaluation of the economics of microalgal fuel 
production, 9:59881 (RA;US) 
Stability 
Hydrotreating coal-derived distillates, 9:39195 (RA;US) 
Supply and Demand 
Partners in progress, 9:39596 (R;US) 
LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL COOLED REACTORS 
See also LMFBR TYPE REACTORS 
SODIUM COOLED REACTORS 
Steam Generators 
Steam generator leak detection using acoustic method, 9:40054 
(TG;FR;In French) 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 
Oxygen Meters 
High temperature solid oxide electrolytes for research in 
metallurgical processes and steelmaking, 9:41102 (RA;US) 


ERA- 9/20 / 224S 


LIQUID PHASE METHANOL PROCESS 
Catalysts 
Liquid phase methanol process development unit: installation, 
. Operation, and support studies. Topical report. Experimental 
catalyst preparation program, 9:39830 (R;US) 
Process Development Units 
Liquid phase methanol process development unit: installation, 
operation, and support studies. Topical report. Experimental 
catalyst preparation program, 9:39830 (R;US) 
LIQUID-PHASE SINTERING 
See SINTERING 
LIQUIDS 
See also COAL LIQUIDS 
LIQUID METALS 
Densimeters 
Densimetry in compressed fluids by combining hydrostatic 
weighing and magnetic levitation, 9:41125 (J;US) 
Photoconductivity 
X-ray photoconductivity measurements of EXAFS in liquids: 
techniques and applications, 9:40748 (R;US) 
Transport Theory 
Transport properties of multiphase systems. Progress report, 
July 1984, 9:41745 (R;US) 
LITHIUM 
Atom-Molecule Collisions 
Adiabatic-diabatic approach to vibrational inelastic scattering. 
A three dimensional study, 9:41666 (RA;IL) 
Ton-Atom Collisions 
Excitation processes in collisions of H* (2 - 20 keV) with Li, 
9:41712 (RA;AT) 
State-selective electron capture from Li and He by C* (10-80 
keV), 9:41710 (RA;AT) 
Laser Spectroscopy 
Laser-induced breakdown spectroscopy for elemental analysis, 
9:39375 (R;US) 
Leaching 
Repository simulation tests, 9:39716 (R;US) 
Pion Minus Reactions 
Measurement of polarization of curulative protons emitted at 
angles of 110 deg and 135 deg in laboratory system in the 
a A — pX reaction at pion momentum of 1.5 GeV/c, 
9:41765 (R;SU;In Russian) 
LITHIUM 6 REACTIONS 
Charge-Exchange Reactions 
Study on the *C(®Li, *He)'*N reaction and the proximity 
effects to the 77,condensation threshold, 9:42037 (R;SU;In 
Russian) 
Elastic Scattering 
Analysis of particle scattering on nuclei with vibrational level 
excitation, 9:42036 (R;SU;In Russian) 
Fission 
Electrodisintegration experiments and virtual photon theory, 
9:42139 (RA;SU) 
LITHIUM 6 TARGET 
Deuteron Reactions 
Coherent pion production induced by 300 MeV and 600 MeV 
deuterons, 9:42033 (R;FR) 
Electron Reactions 
Polarization effects at electron and neutrino scattering by the 
®Li nucleus with excitation of the Jsup(p)=Osup(+), I=1 
level, 9:42054 (R;SU;In Russian) 
Neutrino Reactions 
Polarization effects at electron and neutrino scattering by the 
®Li nucleus with excitation of the Jsup(p)=Osup(+), I=1 
level, 9:42054 (R;SU;In Russian) 
Neutron Reactions 
Study of structure of nuclei with neutrons and nuclear data 
measurements for MFE. Progress report, December 1, 1981- 
July 31, 1984, 9:42034 (R;US) 
LITHIUM 7 TARGET 
Nucleon Reactions : 
Algebraic realization of the resonating group method for 
multichannel scattering problem in an eight nucleon system. 
1. Analytical results, 9:42044 (R;SU) 
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LITHIUM ALLOYS 
Corrosive Effects 
Mass transfer kinetics in lithium-stainless steel systems, 9:40494 
(R;US) 
LITHIUM HYDRIDES 
Density 
Use of low energy photons in nondestructive testing. Analysis 
of components of a resin-silica composite and determination 
of internal density of light materials, 9:40907 (R;FR;In 
French) 
Nondestructive Testing 
Use of low energy photons in nondestructive testing. Analysis 
of components of a resin-silica composite and determination 
of internal density of light materials, 9:40907 (R;FR;In 
French) 
Radiation Absorption Analysis 
Use of low energy photons in nondestructive testing. Analysis 
of components of a resin-silica composite and determination 
of internal density of light materials, 9:40907 (R;FR;In 
French) 
LITHIUM IONS 
Cluster Beams 
Reaction rate coefficient for the primary clustering of He to 
Li*, 9:41690 (RA;AT) 
LITHIUM OXIDES 
Ionic Conductivity 
Ionic conductivity in lithium hexaoxometallate solid solutions, 
9:40594 (RA;US) 
LITHOTYPES 
Gas Chromatography 
Aliphatic structural variation between Victorian brown coal 
lithotypes as elucidated by peroxytrifluoroacetic acid 
oxidation, 9:39328 (RA;US) 
Mass Spectroscopy 
Aliphatic structural variation between Victorian brown coal 
lithotypes as elucidated by peroxytrifluoroacetic acid 
oxidation, 9:39328 (RA;US) 
Nuclear Magnetic Resonance 
Aliphatic structural variation between Victorian brown coal 
lithotypes as elucidated by peroxytrifluoroacetic acid 
oxidation, 9:39328 (RA;US) 
Oxidation 
Aliphatic structural variation between Victorian brown coal 
lithotypes as elucidated by peroxytrifluoroacetic acid 
oxidation, 9:39328 (RA;US) 
LMFBR TYPE REACTORS 
See also PHENIX REACTOR 
Coordinated Research Programs 
Long term European investment in energy R and D, 9:40244 
(R;LU) 
Fuel Assemblies 
Calculation of the reactivity feedback due to core assembly 
bowing in LMFBRs, 9:40068 (R;US) 
Some details of acoustic signals in the case of local sodium 
boiling in a fast reactor, 9:40087 (TG;FR;In French) 
TEMP-M program for thermal-hydraulic calculation of fast 
reactor fuel assemblies, 9:40080 (R;SU;In Russian) 
Fuel Cans 
Effect of dose rate on the microstructure of CW 316 SS, 
9:40058 (R;FR) 
Irradiation creep of solution annealed and coldworked 316 
stainless steel, 9:40059 (R;FR) 
Mechanical properties of irradiated solution annealed and cold 
worked 316 cladding, 9:40057 (R;FR) 
Fuel Pins 
Calibration and qualification of the Los Alamos Failure Model 
(LAFM), 9:40182 (R;US) 
Molten Metal-Water Reactions 
Estimated study of the processes of sodium-water reaction in 
the course of a leak in a thermal exchange surface in the 
BN-600 steam generator, 9:40086 (TG;FR;In French) 
Primary Coolant Circuits 
Forced convection along a wall. Liquid metals application, 
9:40063 (R;FR) ‘ 
Reactivity Worths 
Fixed-source perturbation worth calculations, 9:40065 (R;US) 


Reactor Accidents 

Computation of shielding corrections to hodoscope full-motion 
data, 9:40153 (R;US) 

French position paper on sodium fires, design and testing, 
9:40167 (RA;AT) 

Physics of reactor safety. Quarterly report, January-March 
1984, 9:40185 (R;US) 

Specialists’ meeting on sodium fires, design and testing, 
Richland, USA, 24-28 May 1982. Summary report, 9:40168 
(R;AT) 

Reactor Cores 

ANL results for the Large Core Code Evaluation Working 
Group (LCCEWG) fourth benchmark problem, 9:40077 
(RA;US) 

C-E results for the Large Core Code Evaluation Working 
Group benchmark problem IV, 9:40078 (RA;US) 

Critical eigenvalue in LMFBRs: a physics assessment, 9:40066 
(R;US) 

GE-ARSD results for Large Core Code Evaluation Working 
Group (LCCEWG) benchmark problem 4, 9:40076 (RA;US) 

HEDL/’s final results for Large Core Code Evaluation 
Working Group (LCCEWG) benchmark problem 4, 9:40072 
(RA;US) 

Large Core Code Evaluation Working Group benchmark 
problem four: neutronics and burnup benchmark analyses of 
a large heterogeneous fast reactor. Part II. Individual 
contributions, 9:40071 (R;US) 

Large Core Code Evaluation Working Group Benchmark 
Problem Four: neutronics and burnup analysis of a large 
heterogeneous fast reactor. Part 1. Analysis of benchmark 
results, 9:40070 (R;US) 

MIT results for the Large Core Code Evaluation Working 
Group (LCCEWG) fourth benchmark problem, 9:40073 
(RA;US) 

New approach to the design of core support structures for 
large LMFBR plants, 9:40069 (R;US) 

ORNL results for the Large Core Code Evaluation Working 
Group (LCCEWG) benchmark problem IV, 9:40074 
(RA;US) 

Physics implications of oxide and metal fuel on the design of 
small LMFBR cores, 9:40067 (R;US) 

WARD results for the Large Core Code Evaluation Working 
Group benchmark problem IV, 9:40075 (RA;US) 

Reactor Kinetics 

Calculation of the reactivity feedback due to core assembly 
bowing in LMFBRs, 9:40068 (R;US) 

Critical eigenvalue in LMFBRs: a physics assessment, 9:40066 
(R;US) 

Elaboration of a simplified method for LMFBR neutron 
calculations. Application to some problems related to 
research programs, 9:40082 (R;FR;In French) 

Fixed-source perturbation worth calculations, 9:40065 (R;US) 

Reactor Materials 

Effect of dose rate on the microstructure of CW 316 SS, 
9:40058 (R;FR) 

Improved multiaxial creep-rupture strength criterion, 9:40064 
(R;US) 

Irradiation creep of solution annealed and coldworked 316 
stainless steel, 9:40059 (R;FR) 

LMFBR steam generator materials development at 
Westinghouse, 9:40085 (J;US) 

Mechanical properties of irradiated solution annealed and cold 
worked 316 cladding, 9:40057 (R;FR) 

Reliability 

Effect of power distribution on the indices of reactor core 

thermal-technical reliability, 9:40081 (R;SU;In Russian) 
Steam Generators 

Estimated study of the processes of sodium-water reaction in 
the course of a leak in a thermal exchange surface in the 
BN-600 steam generator, 9:40086 (TG;FR;In French) 

LMFBR steam generator materials development at 
Westinghouse, 9:40085 (J;US) 

Model of a once-through steam generator with moving 
boundaries and a variable number of nodes, 9:40084 (J;US) 





LMFBR TYPE REACTORS 
Transient Overpower Accidents 


Transient Overpower Accidents 
Calibration and qualification of the Los Alamos Failure Model 
(LAFM), 9:40182 (R;US) 
LNG 
See LIQUEFIED NATURAL GAS 
LOAD MANAGEMENT 
Research Programs 
Using existing utility billing and load research data to segment 
the commercial sector for energy management opportunities, 
9:40318 (RA;US) 
LOCA 
See LOSS OF COOLANT 
LOCAL GOVERNMENT 
Building Codes 
Delta ordinance recommendations for energy considerations, 
9:40280 (R;US) 
Energy Management 
Municipal energy management for Vernal City. Energy policy 
for Vernal City, 9:40443 (R;US) 
Energy Policy 
Delta ordinance recommendations for energy considerations, 
9:40280 (R;US) 
Regulations 
Delta ordinance recommendations for energy considerations, 
9:40280 (R;US) 
LOCAL GROUP 
See GALAXIES 
LONGITUDINAL PINCH DEVICES (TOROIDAL) 
See TLP DEVICES 
LORENTZ GAS 
Three-Body Problem 
Efimov effect and anomalous transport properties of a quantum 
Lorentz gas, 9:42274 (R;NL) 
Transport Theory 
Efimov effect and anomalous transport properties of a quantum 
Lorentz gas, 9:42274 (R;NL) 
LORENTZ PLASMA 
See LORENTZ GAS 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ALAMOS SCIENTIFIC LABORATORY 
See LASL 
LOSS OF COOLANT 
ECCS 
Simulating the emergency core cooling system (ECCS) 
response during LOCA conditions, 9:40165 (RA;IL) 
Heat Transfer 
Conversion program from THYDE-P1 output data to SPL 
format data base, 9:40171 (R;JP) 
Evaluation report on CCTF core-I reflood test C1-19 (Run 
38). Experimental assessment of the evaluation model for the 
safety analysis on the reflood phase of a PWR-LOCA, 
9:40169 (R;JP) 
Study of the thermo-hydrodynamic phenomena in the nuclear 
core during reflood phase, 9:40170 (R;JP;In Japanese) 
The influence of liquid holdup in steam generator U-tubes on 
small break loca severity, 9:40200 (J;US) 
TRAC-BD1 analysis of a small break test in the ROSA-III 
facility, 9:40201 (J;US) 
Hydraulics 
The influence of liquid holdup in steam generator U-tubes on 
small break loca severity, 9:40200 (J;US) 
TRAC-BD1 analysis of a small break test in the ROSA-III 
facility, 9:40201 (J;US) 
Hydrodynamics 
Conversion program from THYDE-P1 output data to SPL 
format data base, 9:40171 (R;JP) 
Evaluation report on CCTF core-I reflood test C1-19 (Run 
38). Experimental assessment of the evaluation model for the 
safety analysis on the reflood phase of a PWR-LOCA, 
9:40169 (R;JP) 
Study of the thermo-hydrodynamic phenomena in the nuclear 
core during reflood phase, 9:40170 (R;JP;In Japanese) 
Thermal Stresses 
Reactor safety research programs. Quarterly report, January- 
March 1984. Vol. 1 (PWR; BWR), 9:40186 (R;US) 
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LOSS OF FLOW 
After-Heat Removal 
Modular gas-cooled reactor heat transfer mechanisms, 9:40149 
(R;US) 
Heat Transfer 
Adjoint sensitivity analysis of a thermal hydraulic system 
undergoing phase change due to boiling transition (BWR), 
9:40150 (R;US) 
Modular gas-cooled reactor heat transfer mechanisms, 9:40149 
(R;US) 
Hydraulics 
Adjoint sensitivity analysis of a thermal hydraulic system 
undergoing phase change due to boiling transition (BWR), 
9:40150 (R;US) 
Temperature Gradients 
Modular gas-cooled reactor heat transfer mechanisms, 9:40149 
(R;US) 
Thermal Conductivity 
Modular gas-cooled reactor heat transfer mechanisms, 9:40149 
(R;US) 
LOUISIANA 
Coal Deposits 
Gulf coast lignite development and policy, 9:39405 (RA;US) 
LOW BTU GAS 
150 to 250 Btu/ft*. 
See also PRODUCER GAS 
Burners 
Elgin-Butler gasifier project: an operational progress report, 
9:39224 (RA;US) 
Combustion 
Neat coal, slurry coal, coal liquid, and coal syngas combustion 
data bank, 9:39517 (RA;US) 
LOW DOSE IRRADIATION 
Radiation Hazards 
Low-level radiation. A review of current estimates of hazards 
to human populations, 9:41421 (R;CA) 
LOW ENERGY ELECTRON DIFFRACTION 
See ELECTRON DIFFRACTION 
LOWER HYBRID HEATING 
Quasi-steady state particle fluxes in plasma generated by 
nonlinear action of electromagnetic waves, 9:42378 
(RA;CS;In Czech) 
LOWER HYBRID RESONANCE HEATING 
See LOWER HYBRID HEATING 
LOW-LEVEL RADIOACTIVE WASTES 
Marine Disposal 
Considerations concerning de minimis quantities of radioactive 
waste suitable for dumping at sea under a general permit. 
Report of an advisory group meeting organized by the 
IAEA and held in Vienna, 2-6 July 1979, 9:39720 (R;XA) 
Packaging 
Characterization of the radioactive waste packages of the 
Minnesota Mining and Manufacturing Company, 9:39726 
(R;US) 
Solidification 
Comparative study of test methods for bituminized and other 
low- and medium-level solidified waste materials, 9:39730 


See LIQUEFIED PETROLEUM GASES 
LSZ THEORY 
Bethe-Salpeter Equation 

LSZ asymptotic condition and dynamic equations in quantum 

field theory. Part 1. Bethe-Salpeter equation, 9:41939 (R;SU) 
Boundary Conditions 

LSZ asymptotic condition and dynamic equations in quantum 
field theory. Part 2. Dynamic equations for three-particle 
system, 9:41940 (R;SU) 

LSZ asymptotic condition and dynamic equations in quantum 
field theory. Part 3. Expressions for amplitudes of physical 
processes, 9:41941 (R;SU) 

Three-Body Problem 

LSZ asymptotic condition and dynamic equations in quantum 
field theory. Part 2. Dynamic equations for three-particle 
system, 9:41940 (R;SU) 





LSZ asymptotic condition and dynamic equations in quantum 
field theory. Part 3. Expressions for amplitudes of physical 
processes, 9:41941 (R;SU) 

Two-Body Problem 

LSZ asymptotic condition and dynamic equations in quantum 

field theory. Part 1. Bethe-Salpeter equation, 9:41939 (R;SU) 
LUBRICANTS 
Elasticity 

Kinetic-elastic approach for time-dependent rheological data 
on slurry fuels and polymers. Final technical report 24 Mar 
80-30 Sep 82, 9:39610 (R;US) 

LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUNGS 
Biological Radiation Effects 
Inhaled plutonium nitrate in dogs, 9:41472 (RA;US) 
Low-level 7**PuO, lifespan studies, 9:41474 (RA;US) 
Delayed Radiation Effects 
Inhaled plutonium oxide in dogs, 9:41471 (RA;US) 
Injuries 

Pathogenesis of acute and chronic lung injury induced by 

foreign compounds, 9:41394 (R;US) 
LUTETIUM COMPOUNDS 


Quenching of spin fluctuations in the highly enhanced 
paramagnets RCo: (R = Sc, Y, or Lu), 9:40567 (J;US) 
Specific Heat 
Quenching of spin fluctuations in the highly enhanced 
paramagnets RCo2 (R = Sc, Y, or Lu), 9:40567 (J;US) 
LWBR TYPE REACTORS 
Fuel Cans 
Investigation of fuel elements with Zr-Nb, Zr-Nb-Sn-Fe and 
Zr-Sn-Fe alloy fuel cans for RBMK reactor, 9:40083 
(R;SU;In Russian) 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYMPHOCYTES 
Biological Radiation Effects 
Radiation protection of human lymphocytes by nicotinamide. 
Implication for DNA repair, 9:41426 (RA;IL) 
Breakage 


Comparison of type and frequency of chromosome aberrations 
by conventional and G-staining methods in Hiroshima 
atomic bomb survivors, 9:41483 (R;JP;In Japanese, English) 

Mutants 

Comparison of type and frequency of chromosome aberrations 
by conventional and G-staining methods in Hiroshima 
atomic bomb survivors, 9:41483 (R;JP;In Japanese, English) 

LYMPHOID CELLS 
See LYMPHOCYTES 


MA 956 
See IRON BASE ALLOYS 
MACERALS 
Chemical Composition 

Coal preparation for two stage liquefaction. Quarterly report, 
April 1, 1984-June 30, 1984, 9:39267 (R;US) 

Effect of temperature on the mean chemical composition of the 
products from hydrogenation of vitrinite and inertinite 
concentrates from Bayswater coal, 9:39113 (RA;US) 

Emission Spectra 

Laser induced coal fluorescence. Seventh quarterly technical 
progress report, April 1-June 30, 1984 (Fluorescence 
microscopy; resinite and alginite macerals), 9:39368 (R;US) 

Fluorescence 

Laser induced coal fluorescence. Seventh quarterly technical 
progress report, April 1-June 30, 1984 (Fluorescence 
microscopy; resinite and alginite macerals), 9:39368 (R;US) 

Petrographic and fluorescence spectral properties of liptinite 
and vitrinite coal macerals. Annual report Jan-Dec 83, 
9:39376 (R;US) 


MAGNESIUM 
Superconductivity 


H 

Behaviour of liptinite group macerals during liquefaction of 
Canadian and South American sub-butiminous coals, 9:39114 
(RA;US) 

Effect of temperature on the mean chemical composition of the 
products from hydrogenation of vitrinite and inertinite 
concentrates from Bayswater coal, 9:39113 (RA;US) 

Investigation of CO-steam hydrogenation of coal using both 
chemical and microscopic techniques, 9:39103 (RA;US) 

Microscopic investigation of hydrogenation behaviour of 
inertinite from some Australian coals, 9:39184 (RA;US) 

Oxidation 

Correlative investigation of the effects of oxidation on the 
minerals, macerals, and technological properties of coal. 
Annual report 1 Feb 83-31 Jan 84, 9:39378 (R;US) 

Petrography 
Effect of temperature on the mean chemical composition of the 

products from hydrogenation of vitrinite and inertinite 
concentrates from Bayswater coal, 9:39113 (RA;US) 

Reflectivity 
Rank determination and maceral analysis of hard coals using an 

automatic image analyser system, 9:39360 (RA;US) 
MACHINE TOOLS 


See also GRINDING MACHINES 
MILLING MACHINES 


Diamonds 
Fluorinated diamond particles bonded in a filled fluorocarbon 
resin matrix, 9:40869 (P;US) 
Electric Discharges 
Performance testing of wire electric discharge machines 
(EDMs), 9:40935 (R;US) 
Fabrication 
Fluorinated diamond particles bonded in a filled fluorocarbon 
resin matrix, 9:40869 (P;US) 
Performance Testing 
Performance testing of wire electric discharge machines 
(EDMs), 9:40935 (R;US) 
MACHINING 
Research Programs 
Diamond turning machine No. 3, 9:40857 (RA;US) 
MACROPHAGES 
Chromosomal Aberrations 
Cytogenetic analysis of pulmonary alveolar macrophages from 
treated mice: the effects of cyclophosphimide and benzene, 
9:41542 (B;US) 
MAGELLANIC CLOUDS 
Interstellar Grains 
Interstellar dust, 9:41612 (RA;GB) 
MAGIC NUCLEI 
Quasiparticle-Phonon Model 
Microscopic theory taking into account 2p2h configurations in 
the magic nuclei. General comparison with other 
approaches, 9:42168 (RA;SU;In Russian) 
MAGIC NUMBERS 
See MAGIC NUCLEI 
MAGNESIUM 
Energy Conservation 
Energy conservation in production and utilization of 
magnesium, 9:40498 (R;US) 
Laser Spectroscopy 
Laser-induced breakdown spectroscopy for elemental analysis, 
9:39375 (R;US) 
Meetings 
Energy conservation in production and utilization of 
magnesium, 9:40498 (R;US) 
Pairing Energy 
Strong-coupling superconductivity of Mg in proximity to Ta, 
9:40524 (R;US) 
Production 
Energy conservation in production and utilization of 
magnesium, 9:40498 (R;US) 
Superconductivity 
Strong-coupling superconductivity of Mg in proximity to Ta, 
9:40524 (R;US) 





MAGNESIUM 24 
E2-Transitions 


MAGNESIUM 24 
E2-Transitions 
Observed decays of E2 excited states in some nuclei, 9:42063 
(RA;SU;In Russian) 
Giant Resonance 
Observed decays of E2 excited states in some nuclei, 9:42063 
(RA;SU;In Russian) 
MAGNESIUM OXIDES 
Electron Spin Resonance 
Effects of thin evaporated metal layers on EPR lineshapes, 
9:41670 (RA;IL) 
Evaporation 
Influence of coal composition on the vaporization of SiOz, 
CaO, and MgO during pulverized coal combustion, 9:39514 
(RA;US) 
Ionic Conductivity 
Transport properties of selected metal oxides, 9:40583 (RA;US) 
Luminescence 


High-quantum efficiency long-lived luminescing refractory 
oxides, 9:40608 (P;US) 
Physical Radiation Effects 
Studies of defects in alkaline earth oxide crystals (Electron 
irradiation effects), 9:40580 (RA;AU) 
Reduction 
Influence of coal composition on the vaporization of SiOz, 
CaO, and MgO during pulverized coal combustion, 9:39514 
(RA;US) 
Vapor Condensation 
Influence of coal composition on the vaporization of SiOz, 
CaO, and MgO during pulverized coal combustion, 9:39514 
(RA;US) 
MAGNET COILS 
Energy Losses 
Joule energy losses in a multilayer coil at pulse discharge on an 
active resistance, 9:42456 (R;SU;In Russian) 
Materials Testing 
Irradiation and testing of SPAULRAD-S/sup a/ for fusion 
magnet applications, 9:40610 (R;US) 
Optimization 
Joule energy losses in a multilayer coil at pulse discharge on an 
active resistance, 9:42456 (R;SU;In Russian) 
MAGNETIC ANALYZERS 
Power Supplies 
Solid-state constant-current power unit for the magnetic 
analyser of the MS702R mass spectrometer, 9:41114 (R;ZA) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC FIELDS 
See also GEOMAGNETIC FIELD 
Biological Effects 
Biological effects of magnetic fields, 9:41551 (RA;US) 
Field/cell interaction model, 9:41548 (R;US) 
Theta Pinch 
Analysis of stabilization effect of quadrupole field on theta 
pinch plasmas, 9:42387 (R;JP) 
MAGNETIC MIRRORS 
Including systems with minimum-B configuration. 
See also OGRA 
TANDEM MIRRORS 
Particle Losses 
TRAP-1 program for solving the two-dimensional non- 
stationary Fokker-Plank equation, 9:42448 (R;SU;In Russian) 
MAGNETIC MONOPOLES 
Scattering 
Status of the Rubakov-Callan effect, 9:41810 (R;XA) 
MAGNETIC SPECTROMETERS 
Four-Pi Counting 
Very large solid angle spectrometers, 9:41034 (R;FR) 
In-Beam S py 
Evolution of the Alfa-3S device for searching for superexited 
multiquark states of light nuclei and some results of 
investigations, 9:41076 (RA;XJ;In Russian) 
Wire Spark Chambers 
Tuning and control of wire spark chambers for Hyperon 
spectrometer, 9:41072 (R;XJ;In Russian) 
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MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 
Equations 
Lecture notes on ideal magnetohydrodynamics, 9:42394 
(R;NL) 
MAGNETOMETERS 
Design 
Low noise SQUIDS, 9:40851 (R;NL) 
Fabrication 
Low noise SQUIDS, 9:40851 (R;NL) 
Josephson Junctions 
Low noise SQUIDS, 9:40851 (R;NL) 
SQUID Devices 
Low noise SQUIDS, 9:40851 (R;NL) 
MAGNETOTAIL 
Electric Fields 
Electric field and plasma energization in computer simulations 
of magnetotail reconnection, 9:41633 (R;US) 
Magnetic Field Configurations 
Electric field and plasma energization in computer simulations 
of magnetotail reconnection, 9:41633 (R;US) 
MAGNETS 
Design 
Systems engineering approach to the design of magnets for 
fusion devices, 9:42486 (J;FR) 
Size 
Systems engineering approach to the design of magnets for 
fusion devices, 9:42486 (J;FR) 
MAHOGANY TREES 
See TREES 
MAINE 
Energy Emergency Preparedness Program. Final report, June 
20, 1979-September 30, 1980, 9:40241 (R;US) 
MALIGNANCIES 
See NEOPLASMS 
MALONIC ACID 
Radiolysis 
NMR spectra of transient radicals, 9:40754 (R;US) 
MALTOSE 
Lyoluminescence 
Studies of the properties of some saccharides for 
lyoluminescence dosimetry, 9:41047 (R;BR;In Portuguese) 
MAN 
All of mankind, of any age or of either sex. 
Radiation Doses 
QWATA documentation. Revision 1, 9:41484 (R;US) 
Radionuclide Kinetics 
Radon and its daughters in vivo, 9:41422 (R;US) 
MANGANESE 
Laser Spectroscopy 
Laser-induced breakdown spectroscopy for elemental analysis, 
9:39375 (R;US) 
MANGANESE 54 
Biological Accumulation 
Impact of nuclear releases into the aquatic environment. Final 
report for the period 1 July 1980-30 June 1982, 9:41239 
(R;AT) 
Diffusion 
Mechanisms of impurity diffusion in rutile, 9:40597 (R;US) 
Radiation Monitoring 
3. Quarterly progress report 1982, 9:41248 (R;FR;In French) 
Radioecological Concentration 
Some typical examples of the importance of the role of 
sediments in the propagation and accumulation of pollutants, 
9:41243 (RA;XA) 
MANGANESE ALLOYS 
See also MANGANESE BASE ALLOYS 
Fracture Properties 
Fracture toughness of 25Mn austenitic steel weldments at 4 K, 
9:40547 (RA;US) 
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Neutron diffraction studies of some rare earth-transition metal 
deuterides. Final report 15 Mar 80-15 Nov 83, 9:40489 
(R;US) 

MANGANESE BASE ALLOYS 
Tensile Properties 

Temperature dependence of the tensile yield strength of 

selected austenitic steels, 9:40538 (RA;US) 
Yield Strength 
Temperature dependence of the tensile yield strength of 
selected austenitic steels, 9:40538 (RA;US) 
MANGANESE COMPOUNDS 
See also MANGANESE OXIDES 
Catalytic Effects 

Reactions of the 7r-thiophene ligand in (eta~C,H,S) Mn(CO)s*. 
Mechanistic possibilities for catalytic hydrodesulfurization, 
9:39289 (J;US) 

Chemical Preparation 

Reactions of the 7-thiophene ligand in (eta~C,H,S) Mn(CO)s*. 
Mechanistic possibilities for catalytic hydrodesulfurization, 
9:39289 (J;US) 

MANGANESE NODULES 
See MANGANESE ORES 
MANGANESE ORES 
Gamma 
Determination of the K2O content of manganese ore by natural 
gamma-ray logging, 9:41565 (RA;XA) 
MANGANESE OXIDES 
El 
Defect electrochemistry of oxide electrodes, 9:40340 (RA;US) 
MAN-MACHINE SYSTEMS 
Computer-Aided Design 
Principles of accelerator designing using on-line designer 
positions, 9:40966 (R;SU;In Russian) 
MANOMETERS 
See PRESSURE GAGES 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANY-BODY PROBLEM 


See also FOUR-BODY PROBLEM 
THREE-BODY PROBLEM 
TWO-BODY PROBLEM 


Equations of Motion 
Motion of clasical integrable systems of interacting particles in 
an external field, 9:42293 (R;SU;In Russian) 
Resonating-Group Method 
Algebraic realization of the resonating group method for 
multichannel scattering problem in an eight nucleon system. 
1. Analytical results, 9:42044 (R;SU) 
Thermal Conductivity 
One-dimensional classical many-body system having a normal 
thermal conductivity, 9:42308 (J;US) 
MARCOULE PHENIX REACTOR 
See PHENIX REACTOR 
MARICULTURE 
See AQUACULTURE 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARITIME TRANSPORT 
Constraints 
Need for port development legislation (In support of S.865), 
9:40299 (R;US) 
Steamship operator’s thoughts on national dredging situation 
(For coal-exporting ports), 9:39482 (R;US) 
MARSHES 
Limnology 
Water quality characteristics of eight billabongs in the Magela 
Creek catchment, 9:41255 (R;AU) 
MARTENSITE 
Acoustic Emission Testing 
Characterization of martensitic transformations using acoustic 
emission, 9:40916 (RA;US) 
Transformations 
Characterization of martensitic transformations using acoustic 
emission, 9:40916 (RA;US) 
MASKS 
See RESPIRATORS 


MASS DEFECT 
Shell Models 
Atomic mass prediction from the mass formula with empirical 
shell terms, 9:42086 (R;JP) 
MASS FORMULAE 
Mass Defect 
Atomic mass prediction from the mass formula with empirical 
shell terms, 9:42086 (R;JP) 
MASS SPECTROMETERS 
Design 
Investigation of cumulative production of neutral resonances 
using the Foton-Masser device, 9:41075 (RA;XJ;In Russian) 
Electrostatic Lenses 
Comparison of wide aperture and short residence time ion 
lenses, 9:41103 (R;US) 
Magnetic Analyzers 
Solid-state constant-current power unit for the magnetic 
analyser of the MS702R mass spectrometer, 9:41114 (R;ZA) 
MASS SPECTROSCOPY 
Data Processing 
Reduction by computer of photoplate data obtained by spark- 
source mass spectrometry, 9:40698 (R;ZA) 
MASS TRANSFER 
See also ADVECTION 
ENVIRONMENTAL TRANSPORT 
Temperature 
Mass transfer effects in vacuum and atmospheric pressure 
pyrolysis of coal, 9:39158 (RA;US) 
MASS TRANSIT SYSTEMS 
Energy Demand 
California transit energy demand model, 9:40417 (R;US) 
Mathematical Models 
California transit energy demand model, 9:40417 (R;US) 
MASSACHUSETTS 
Building Codes 
Innovative building insulation systems: code acceptance, 
standards, and laboratory accreditation practices in 
Massachusetts, 9:40369 (J;US) 
MASSIVE VECTOR-MESON MODEL 
See GLUON MODEL 
MASSLESS PARTICLES 


See also NEUTRINOS 
PHOTONS 
Quantum Operators 
Conformally covariant composite operators in quantum 
chromodynamics, 9:41800 (R;XA) 
Quark Model 
Massless gluino and pseudoscalar meson family, 9:41836 (R;SU) 
MASURIUM 
See TECHNETIUM 
MATERIALS 
See also BUILDING MATERIALS 
COMPOSITE MATERIALS 
FERTILE MATERIALS 
HAZARDOUS MATERIALS 
ION EXCHANGE MATERIALS 
PHASE CHANGE MATERIALS 
RADIOACTIVE MATERIALS 
REACTOR MATERIALS 
SEMICONDUCTOR MATERIALS 
SHIELDING MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
TISSUE-EQUIVALENT MATERIALS 
TOXIC MATERIALS 
Comparative Evaluations 
Sensitivity study to evaluate condenser replacement 
alternatives and effects on plant performance, 9:40030 
(RA;US) 
Heating 
High-performance coaxial EPR cavity for investigations at 
elevated temperatures and pressures, 9:41124 (J;US) 
Information Systems 
IRMA dialog information system. Data representation, 9:40650 
(R;SU;In Russian) 
MATERIALS (BUILDING) 
See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 





Correlations 


MATERIALS HANDLING 
Correlations 
Influence of coal structure on handling and processing 
characteristics, 9:39353 (RA;US) 
MATERIALS HANDLING EQUIPMENT 
See also HAULAGE EQUIPMENT 
Design 
Development and implementation of robots in manufacturing, 
9:40839 (RA;DE) 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MATERIALS (SHIELDING) 
See SHIELDING MATERIALS 
MATERIALS TESTING 
See also NONDESTRUCTIVE TESTING 
Computer Calculations 
Software for the problems of long-term and current materials 
testing research and development planning, 9:40914 (R;SU;In 
Russian) 
MATHEMATICAL MANIFOLDS 
Euclidean Space 
Construction of two-dimensional Riemannian manifolds 
embedded into enveloping Euclidean (pseudo-Euclidean) 
space, 9:42328 (R;SU) 
MATHEMATICAL MODELS 
See also COSMOLOGICAL MODELS 
Systems Analysis 
Unified approach to sensitivity and uncertainty analysis, 
9:42519 (R;US) 
MATHEMATICAL OPERATORS 
See also QUANTUM OPERATORS 
Calculation Methods 
Effective utilization of equations of state for thermodynamic 
properties in process simulation, 9:40797 (J;US) 
MATRICES 
See also S MATRIX 
Algorithms 
Algorithm for singular value decomposition, 9:42337 (R;US) 
Decomposition 
Algorithm for singular value decomposition, 9:42337 (R;US) 
Factorization 
Method of inversion of a special class of block matrices, 
9:42336 (R;XJ;In Russian) 
MAXWELL EQUATIONS 
Galilei Transformations 
Galilei transformation invariance of uniform Maxwell 
equations, 9:42262 (R;SU;In Russian) 
Invariance Principles 
Galilei transformation invariance of uniform Maxwell 
equations, 9:42262 (R;SU;In Russian) 
MEASURING METHODS 
Use of a more specific term is recommended. 
National Physical Laboratory Division of Quantum Metrology 
annual report, 1982, 9:41115 (R;GB) 
MEAT 
Freeze Protection 
Genetic studies: dominant lethal study, sex linked recessive 
lethal, ames mutagenicity, and heritable translocation test of 
thermal processed, frozen, electron irradiated, and gamma 
irradiated chicken. Final report Jun 76-Aug 83, 9:41461 
(R;US) 
Mutagen Screening 
Genetic studies: dominant lethal study, sex linked recessive 
lethal, ames mutagenicity, and heritable translocation test of 
thermal processed, frozen, electron irradiated, and gamma 
irradiated chicken. Final report Jun 76-Aug 83, 9:41461 
(R;US) 
Mutagens 
Mutagens in cooked foods: isolation, metabolism and genetic 
toxicity, 9:41533 (R;US) 
Radiolysis 
Radiolysis compounds in bacon and chicken. Final report 18 
Sep 81-20 Sep 82, 9:41463 (R;US) 
Radiopreservation 
Radiation resistance of Salmonellae in meat. Part of a 
coordinated programme on factors influencing the utilization 
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of food irradiation processes. Final report for the period 1 
December 1980-30 November 1983, 9:41430 (R;AT) 
Radiolysis compounds in bacon and chicken. Final report 18 
Sep 81-20 Sep 82, 9:41463 (R;US) 
Radiosterilization 
Genetic studies: dominant lethal study, sex linked recessive 
lethal, ames mutagenicity, and heritable translocation test of 
thermal processed, frozen, electron irradiated, and gamma 
irradiated chicken. Final report Jun 76-Aug 83, 9:41461 
(R;US) 
Wholesomeness 
Evaluation of the health aspects of radiolytic compounds found 
in irradiated beef. Final report Jun 76-Apr 79, 9:41462 
(R;US) 
MEDICINE 
See also PREVENTIVE MEDICINE 
Research Programs 
Clinical Investigation program report. Annual report for FY83, 
9:41370 (R;US) 
MEDICINES 
See DRUGS 
MEGAKARYOCYTES 
See BONE MARROW CELLS 
MEIOSIS 
Biochemistry 
Homologous association of chromosomal DNA during yeast 
meiosis, 9:41363 (BA;US) 
Structural analysis and sequence organization of yeast 
centromeres, 9:41353 (BA;US) 
Electron Microscopy 
Homologous association of chromosomal DNA during yeast 
meiosis, 9:41363 (BA;US) 
MELTDOWN 
After-Heat Removal 
Quench cooling of superheated debris beds in containment 
during LWR core meltdown accidents, 9:40147 (R;US) 
Heat Transfer 
Quench cooling of superheated debris beds in containment 
during LWR core meltdown accidents, 9:40147 (R;US) 
Hydraulics 
Quench cooling of superheated debris beds in containment 
during LWR core meltdown accidents, 9:40147 (R;US) 
Off-Gas Systems 
Noble gas confinement for reactor fuel melting accidents, 
9:40157 (R;US) 
Risk Assessment 
Review of the Limerick Generating Station severe accident 
risk assessment. Review of core-melt frequency, 9:40181 
(R;US) 
MEMBRANES 
See also CELL MEMBRANES 
Aging 
Aging geomembranes in uranium tailings leachate, 9:39727 
(R;US) 
Deformation 
Methodology for predicting aging of polymers, 9:40617 
(RA;US) 
Permeability 
Permeability of polymeric membrane lining materials. 
Technical paper, 9:41200 (R;US) 
MENDELEVIUM 
Absorption 
Characteristic of metallic state properties of mendelevium and 
other actinoids by thermochromatography, 9:40779 (R;SU) 
Electrodeposition 
Preparation of sources for a-spectrometry of mendelevium 
isotopes (electrolytic precipitation of mendelevium from a- 
hydroxyisobutyrate solutions), 9:40685 (R;XJ;In Russian) 
MENDELEVIUM ISOTOPES 
Alpha Spectroscopy 
Preparation of sources for a-spectrometry of mendelevium 
isotopes (electrolytic precipitation of mendelevium from a- 
hydroxyisobutyrate solutions), 9:40685 (R;XJ;In Russian) 
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MERCURY 
Ecological Concentration 
Mercury control technology assessment study, Duracell, 
U.S.A., Lexington, North Carolina. Survey report for the 
site visits of February 10-11, 1981 and June 22-23, 1981. 
Final report, 9:41168 (R;US) 
Health Hazards 
Survey of health hazard control systems for mercury use and 
processing. Final report, 9:41163 (R;US) 
Monitoring 
Mercury control technology assessment study, Duracell, 
U.S.A., Lexington, North Carolina. Survey report for the 
site visits of February 10-11, 1981 and June 22-23, 1981. 
Final report, 9:41168 (R;US) 
Toxicity 
Mercury control technology assessment study, Duracell, 
U.S.A., Lexington, North Carolina. Survey report for the 
site visits of February 10-11, 1981 and June 22-23, 1981. 
Final report, 9:41168 (R;US) 
Survey of health hazard control systems for mercury use and 
processing. Final report, 9:41163 (R;US) 
MERCURY 194 
Compound Nuclei 
Contribution to the study of Au, ‘Hg and Hg 
compound nuclei, 9:42098 (R;FR;In French) 
MERCURY 198 
Compound Nuclei 
Contribution to the study of Au, Hg and *Hg 
compound nuclei, 9:42098 (R;FR;In French) 
MERCURY BROMIDES 
Atom-Molecule Collisions 
Dissociative excitation of metal-halogen molecules by 
metastable noble-gas atoms and nitrogen metastable 
molecules, 9:41719 (RA;AT) 
Molecule-Molecule Collisions 
Dissociative excitation of metal-halogen molecules by 
metastable noble-gas atoms and nitrogen metastable 
molecules, 9:41719 (RA;AT) 
MERCURY CHLORIDES 
Atom-Molecule Collisions 
Dissociative excitation of metal-halogen molecules by 
metastable noble-gas atoms and nitrogen metastable 
molecules, 9:41719 (RA;AT) 
Molecule-Molecule Collisions 
Dissociative excitation of metal-halogen molecules by 
metastable noble-gas atoms and nitrogen metastable 
molecules, 9:41719 (RA;AT) 
MERCURY NITRATES 
Photolysis 
Electron-transfer quenching of ruthenium(II) photosensitizers 
by mercury(II) in aqueous nitrate media, 9:39890 (J;US) 
Redox Reactions 
Electron-transfer quenching of ruthenium(II) photosensitizers 
by mercury(II) in aqueous nitrate media, 9:39890 (J;US) 
MERCURY TELLURIDES 
Refractivity 
Refractive index of ternary and quaternary compound 
semiconductors below the fundamental absorption edge: 
linear and nonlinear effects (HgTe-CdTe; In/sub 1-x/Ga/sub 
x/As/sub y/P/sub 1-y/; AlAs-GaAs), 9:40626 (R;US) 
MESON FACTORIES 


See also LAMPF II SYNCHROTRON 
LAMPF LINAC 


Proton Beams 
Intense neutron source on the base of a proton beam of the 
AN SSSR IYal meson factory, 9:40951 (RA;SU;In Russian) 
MESON NONETS 
Sigma Model 
Current and constituent quark masses in a four-quark 
interaction model, 9:41915 (R;XJ;In Russian) 
MESON REACTIONS 
See also PION REACTIONS 
Deep Inelastic Scattering 
QCD analysis of deep inelastic lepton scattering data, 9:41852 
(R;SU) 
Quantum Chromodynamics 
QCD analysis of deep inelastic lepton scattering data, 9:41852 
(R;SU) 


MESON RESONANCES 


See also BARYONIUM 
E-1422 RESONANCES 
UPSILON RESONANCES 


Coupling Constants 
Gsub(@rho7) coupling constant from QCD sum rules, 9:41833 
(R;SU) 
Electroproduction 
Asymmetry in electroproduction of the A(1232) by polarized 
electrons and the structure of the weak neutral current, 
9:41807 (R;XA) 
Hadronic Particle Decay 
Study of isospin non-conservation in meson decay processes, 
9:41776 (RA;JP;In Japanese) 
Inclusive Interactions 
Analysis of experimental data rho®- and w-meson inclusive 
production in the framework of some theoretical models, 
9:41813 (R;SU;In Russian) 
Particle Decay 
Gsub(@rho7) coupling constant from QCD sum rules, 9:41833 
(R;SU) 
Observation of the r(2510) neutral meson with the spin of J=6, 
9:41759 (R;SU;In Russian) 
Particle Production 
Analysis of experimental data rho°- and w-meson inclusive 
production in the framework of some theoretical models, 
9:41813 (R;SU;In Russian) 
Observation of the r(2510) neutral meson with the spin of J=6, 
9:41759 (R;SU;In Russian) 


Chromodynamics 
Gsub(rho7) coupling constant from QCD sum rules, 9:41833 
(R;SU) 
MESON SPECTROSCOPY 
Gluonic excitations in hadronic spectroscopy, 9:41888 (R;GB) 
MESON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
MESON REACTIONS 


MESON-NUCLEON INTERACTIONS 
See also KAON-NUCLEON INTERACTIONS 
PION-NUCLEON INTERACTIONS 
Gluon Model 
h*N total cross sections in the double-gluon exchange 
approximation, 9:41849 (R;SU) 
Total Cross Sections 
h*N total cross sections in the double-gluon exchange 
approximation, 9:41849 (R;SU) 
MESONS 
See also MESON RESONANCES 
POMERANCHUK PARTICLES 
Particle Production 
Exclusive heavy meson production in Z° decay and e* e~ 
annihilation, 9:41789 (R;GB) 
Quark Model 
Meson wave function in quantum chromodynamics and 
constituent quark model. Attempt of unified description, 
9:41825 (R;SU;In Russian) 
Wave Functions 
Meson wave function in quantum chromodynamics and 
constituent quark model. Attempt of unified description, 
9:41825 (R;SU;In Russian) 
METAGALAXY 
See UNIVERSE 
METAL INDUSTRY 
Air Pollution Control 
Demonstrations of control technology for secondary lead 
reprocessing. Volume 1. Final report, 9:41170 (R;US) 
Demonstrations of control technology for secondary lead 
reprocessing. Volume 2. Final report, 9:41171 (R;US) 
Chemical Effluents 
Demonstrations of control technology for secondary lead 
reprocessing. Volume 2. Final report, 9:41171 (R;US) 
Energy Conservation 
Reduction in energy requirements for converting liquid 
aluminium to semi-fabricated rolled products, 9:40282 
(R;LU) 





Energy Demand 


Energy Demand 
Energy demand and generalized fuel-choice model for the 
primary-metals industry, 9:40432 (J;US) 
Materials Working 
Reduction in energy requirements for converting liquid 
aluminium to semi-fabricated rolled products, 9:40282 
(R;LU) 
Occupational Safety 
Survey of health hazard control systems for mercury use and 
processing. Final report, 9:41163 (R;US) 
Waste Water 
Environmental pollution control alternatives: Economics of 
waste water treatment alternatives for the electroplating 
industry. Final report, 9:41235 (R;US) 
Water Pollution Control 
Environmental pollution control alternatives: Economics of 
waste water treatment alternatives for the electroplating 
industry. Final report, 9:41235 (R;US) 
METAL VAPOR LASERS 


Amplification of picosecond pulses using a copper vapor laser, 
9:40875 (J;US) 
Amplification of picosecond pulses using a copper vapor laser, 
9:40876 (J;US) 
Fabrication 
Amplification of picosecond pulses using a copper vapor laser, 
9:40875 (J;US) 
Amplification of picosecond pulses using a copper vapor laser, 
9:40876 (J;US) 
Power 
Amplification of picosecond pulses using a copper vapor laser, 
9:40875 (J;US) 
Amplification of picosecond pulses using a copper vapor laser, 
9:40876 (J;US) 
METALLIC GLASSES 
Order Parameters 
Kinetics of short-range ordering in metallic glasses: analysis of 
the crossover effect, 9:40533 (R;US) 
Phase Studies 
Re-evaluation of phase separation in Ti-Zr-Be metallic glasses, 
9:40565 (R;US) 
METALS 
See also ALKALI METALS 
ALUMINIUM 
ANTIMONY 
BISMUTH 
CADMIUM 
GERMANIUM 
LEAD 
LIQUID METALS 
MERCURY 
RARE EARTHS 
SCRAP METALS 
TIN 


TRANSITION ELEMENTS 
ZINC 


Abrasion 
Microstructural effects in abrasive wear. Third annual progress 
report, August 12, 1983-August 14, 1984, 9:40505 (R;US) 
Absorption Spectroscopy 
Laboratory manual for the determination of metals in water 
and wastewater by atomic absorption spectrophotometry, 
9:40668 (R;ZA) 
Chemical Bonds 
Theoretical studies of metal clusters and of chemisorption on 
metals. Interim technical report, 9:40705 (R;US) 
Chemisorption 
Theoretical studies of metal clusters and of chemisorption on 
metals. Interim technical report, 9:40705 (R;US) 
Creep 
The universal nature of the third power stress dependence for 
steady-state creep, 9:40578 (J;US) 
Internal Friction 
Internal friction, microstructure, and radiation effects, 9:40532 
(R;US) 
Ion Implantation 
Metastable phase formation in ion-implanted metals, 9:40555 
(R;US) 


ERA- 9/20 / 232S 


Mineralization 
Metallic mineralization phenomena along tectonic elements in 
Israel, 9:41557 (RA;IL) 
Physical Radiation Effects 
Effect of microstructure on the minimum critical radius and 
critical number of gas atoms for swelling, 9:40495 (R;US) 
Internal friction, microstructure, and radiation effects, 9:40532 
(R;US) 
Spectrophotometry 
Laboratory manual for the determination of metals in water 
and wastewater by atomic absorption spectrophotometry, 
9:40668 (R;ZA) 
Stress Analysis 
The universal nature of the third power stress dependence for 
steady-state creep, 9:40578 (J;US) 
Wear 
Erosion/wear monitor development, 9:39200 (R;US) 
METAMORPHIC ROCKS 
Geologic Formations 
Determination of rock properties in a metamorphic/igneous 
formation by integrated formation evaluation, 9:41571 
(RA;XA) 
Well Logging 
Determination of rock properties in a metamorphic/igneous 
formation by integrated formation evaluation, 9:41571 
(RA;XA) 
METAPHASE 
See MITOSIS 
METEOROLOGY 
Information Needs 
Atmospheric research needs for the western United States: 
proceedings of workshop, 9:40255 (R;US) 
Time-Series Analysis 
Average value of correlated time series, with applications in 
dendroclimatology and hydrometeorology, 9:41143 (J;US) 
METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHANE 
Desorption 
Diffusion models for gas production from coal. Determination 
of diffusion parameters, 9:39382 (J;GB) 
Diffusion 
Diffusion models for gas production from coal. Determination 
of diffusion parameters, 9:39382 (J;GB) 
e 
Methane drainage, 9:39432 (R;AU) 
Electron-Molecule Collisions 
Dipole oscillator strengths observed in electron impact, 
9:41644 (RA;US) 
Ion Pairs 
Intensity fluctuations in the size distributions of heterogeneous 
clusters, 9:41692 (RA;AT) 
Oscillator Strengths 
Dipole oscillator strengths observed in electron impact, 
9:41644 (RA;US) 
Production 
Advanced two-phase digestion of sewage sludge, 9:39806 
(R;US) 
Anaerobic digestion of wood as an energy source, 9:39805 
(R;US) 
Application of the anaerobic filter to biogas production from 
agricultural waste. Final report, 9:39822 (R;LU) 
Assessment of energy potential from biomass in Louisiana. 
Final report, 9:39823 (R;US) 
Microbial production of energy: gaseous fuels, 9:39807 (R;US) 
Organic wastes for fuel and fertilizer in developing countries, 
9:39836 (R;AT) 
RefCOM research project. Monthly technical report, July 
1984, 9:39809 (R;US) 
Solid-phase methane fermentation of solid wastes, 9:39808 
(R;US) 
Raman Spectroscopy 
Advanced coherent Raman diagnostics for coal gasification 
streams, 9:39272 (R;US) 
Coherent anti-Stokes Raman spectroscopy diagnostics for coal 
gasification streams, 9:39271 (R;US) 
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Recovery 

Conservation of methane from Colorado’s mined/minable coal 
beds: a feasibility study, 9:39434 (R;US) 

Methane control in an advancing section of an underground 
coal mine. Open file report 25 May 79-28 Feb 83, 9:39442 
(R;US) 

Methane in coal basins of the USSR, 9:39408 (RA;AT) 

Methane recovery project. Final report, 9:39818 (R;US) 

Resource Assessment 

Conservation of methane from Colorado’s mined/minable coal 
beds: a feasibility study, 9:39434 (R;US) 

Methane in coal basins of the USSR, 9:39408 (RA;AT) 

Resource Potential 
Natural gas resources in coal deposits, 9:39409 (RA;AT) 
Synthesis 
Effects of metal-support interactions on the synthesis of 
methanol over palladium, 9:39829 (RA;US) 
Thermodynamic Properties 
Phase equilibrium studies. Final report, 9:39256 (R;US) 
Uses 
Methane recovery project. Final report, 9:39818 (R;US) 
METHANOGENIC BACTERIA 
Genetics 

Study of methanogens by genetic techniques. A subcontract 

progress report, 9:39825 (R;US) 
METHANOL 
Adsorption 

Surface characterization of coal: interaction of vapors and 

liquids with coals, 9:39317 (RA;US) 
Monitoring 

Detailed industrial hygiene survey formaldehyde production, 
Celanese Chemical Company, Inc., Bishop, Texas, 9:41169 
(R;US) 

Oxidation 
Overview of the direct oxidation methanol fuel cell, 9:40353 


Methanol production by catalytic gasification of wood, 9:39839 
(BA;US) 
Synthesis 
Effects of metal-support interactions on the synthesis of 
methanol over palladium, 9:39829 (RA;US) 
Toxicity 
Detailed industrial hygiene survey formaldehyde production, 
Celanese Chemical Company, Inc., Bishop, Texas, 9:41169 
(R;US) 
Vapor Condensation 
Experimental and theoretical study of condensation in 
multicomponent vapors. Quarterly report No. 1, 15 
February-14 May 1984, 9:40653 (R;US) 
METHANOL FUELS 
Pure methanol, methanol-water mixtures, or methanol with 
additives; for methanol-gasoline mixtures, use GASOHOL. 
Dissociation 
Analysis of dissociated alcohol internal combustion engine for 
transportation, 9:40486 (RA;US) 
Evaluation 
Overview of the utilization of alternative fuels in fuel cells and 
internal combustion engines, 9:40485 (RA;US) 
METHANOL PLANTS 
Economics 
Coal-methanol slurry (Slides; no text), 9:39543 (RA;US) 
Investment 
Coal-methanol slurry (Slides; no text), 9:39543 (RA;US) 
Technology Assessment 
Coal-use economics methodology for Navy bases. Phase III of 
engineering services for coal conversion guidance. Final 
report 1 Oct 82-30 Sep 83, 9:39486 (R;US) 
METHOXYBENZENE 
See ANISOLE 
METHYL ALCOHOL 
See METHANOL 
METHYL IODIDE 
Atom-Molecule Collisions 
Ionizing reaction in the collision of argon atoms in high 
Rydberg states with various molecules, 9:41656 (R;FR;In 
French) 


MICE 
Behavior 


METHYL METHANESULFONATE 
Biological Effects 
Genes involved in the repair of alkylated DNA in Escherichia 
coli K-12, 9:41537 (BA;US) 
METHYL NITROSOUREA 


Enzymology and regulation of the adaptive response to 
alkylating agents, 9:41535 (BA;US) 
METHYL PHENOLS 
See CRESOLS ; 
METHYL PHENYL ETHER 
See ANISOLE 
METHYL TRANSFERASES 
Functions 
Regulation of the DNA-modification function of bacteriophage 
Mu, 9:41306 (BA;US) 
Biosynthesis 
Genes involved in the repair of alkylated DNA in Escherichia 
coli K-12, 9:41537 (BA;US) 


Activity 
DNA methylation and gene activity: the adenovirus system as 
a model, 9:41300 (BA;US) 
Enzymology and regulation of the adaptive response to 
alkylating agents, 9:41535 (BA;US) 
O®%-methylguanine-DNA methyltransferase in human tumor 
cells, 9:41274 (BA;US) 
Repair of alkylation damage in E. coli, 9:41273 (BA;US) 
Inhibitors 


DNA methylation and the control of gene expression on the 
human X chromosome, 9:41304 (BA;US) 
Structure-Activity Relationships 
Repair of alkylation damage in E. coli, 9:41273 (BA;US) 
METHYLATION 
Biological Functions 
Coupled demethylation of sites in a conserved sequence of 
Xenopus ribosomal DNA, 9:41181 (BA;US) 
Methylation and chromatin structure, 9:41299 (BA;US) 
METHYLBENZENE 
See TOLUENE 
METHYL-FUEL 


See ALCOHOLS 
METHANOL 


METROPOLITAN AREAS 
See URBAN AREAS 
MHD CHANNELS 
Fluid Flow 
Secondary flow effects in diagonal MHD channels, 9:40328 
(J;US) 
MHD GENERATOR CDIF 
Coal-fired Component Development and Integration Facility at 
Butte, Montana. 
Superconducting Magnets 
Design, construction, and performance test of a six-tesla 
superconducting dipole magnet system for 
magnetohydrodynamic energy conversion research, 9:40326 
(R;US) 
MHD GENERATOR CFFF 
Coal Fired Flow Facility for MHD generator component testing at 
Tullahoma, Tenn. 
Superconducting Magnets 
Design, construction, and performance test of a six-tesla 
superconducting dipole magnet system for 
magnetohydrodynamic energy conversion research, 9:40326 
(R;US) 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 


Ceramic materials for MHD electrodes (InzO3-SnO2), 9:40327 
(R;US) 
Materials 


Ceramic materials for MHD electrodes (InzOs-SnO2), 9:40327 
(R;US) 
MICE 


Behavior 
Quaternary naltrexone reverses radiogenic and morphine- 
induced locomotor hyperactivity, 9:41417 (R;US) 





MICE 
Biological Radiation Effects 


Biological Radiation Effects 
Quaternary naltrexone reverses radiogenic and morphine- 
induced locomotor hyperactivity, 9:41417 (R;US) 
Genetic Mapping 
Genes of the major histocompatibility complex, 9:41366 
(BA;US) 
MICHIGAN 
Energy Emergency Preparedness Program. Final report, June 
20, 1979-September 30, 1980, 9:40241 (R;US) 
MICROBIAL PROCESSES 
See ANAEROBIC DIGESTION 
MICROCOMPUTERS 
See MICROPROCESSORS 
MICROPROCESSORS 
Data Acquisition Systems 
Advances in road load data acquisition, 9:40412 (RA;DE) 
Design 
Complex ignition systems, 9:40471 (RA;DE) 
Performance 
Data acquisition and evaluation in test automobiles with the 
mobile computer system FARES, 9:42516 (RA;DE) 
Road Tests 
Data acquisition and evaluation in test automobiles with the 
mobile computer system FARES, 9:42516 (RA;DE) 
MICROSEISMIC MONITORING 
See ACOUSTIC MONITORING 
MICROSTRUCTURE 
Temperature Gradients 
Effect of a thermal gradient applied to a sinusoidal surface 
profile, 9:40526 (R;US) 
MICROWAVE EQUIPMENT 
See also SQUID DEVICES 


High-performance coaxial EPR cavity for investigations at 

elevated temperatures and pressures, 9:41124 (J;US) 
Performance 

High-performance coaxial EPR cavity for investigations at 

elevated temperatures and pressures, 9:41124 (J;US) 
Uses 

High-performance coaxial EPR cavity for investigations at 

elevated temperatures and pressures, 9:41124 (J;US) 
MICROWAVE RADIATION 
Biological Effects 

Microwave and temperature effects on the murine ocular lens 
in vitro. Annual summary report Jun 80-Aug 81, 9:41545 
(R;CA) 

Microwaves and human leukocyte function: exposure of human 
mononuclear leukocytes to microwave energy pulse- 
modulated at 16 Hz or at 60 Hz. Final report 1 Feb 83-1 Feb 
84, 9:41547 (R;US) 

Thermoregulation: long-term microwave effects. Final report 1 
Feb 83-31 Jan 84, 9:41546 (R;US) 

Dosimetry 
Instrumentation for nonionizing radiation measurement. Final 
report, 9:41550 (R;US) 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY FACILITIES 
Land Reclamation 

Installation restoration general environmental technology 
development. Task 2. Incineration test of explosives 
contaminated soils at Savanna Army Depot activity, 
Savanna, Illinois. Final report Sep 82-Jan 84, 9:41220 (R;US) 

MILITARY PERSONNEL 
Behavior 

Summary of the psychological effects of tactical nuclear 

warfare, 9:41133 (R;US) 
Biological Radiation Effects 

Defense Nuclear Agency intermediate dose program: an 
overview (effects of total-body irradiation on the 
performance of personnel in Army combat crews), 9:41418 
(R;US) 

Questionnaire assessment of estimated radiation effects upon 
military task performance, 9:41419 (R;US) 

Performance 

Defense Nuclear Agency intermediate dose program: an 

overview (effects of total-body irradiation on the 
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performance of personnel in Army combat crews), 9:41418 
(R;US) 
Questionnaire assessment of estimated radiation effects upon 
military task performance, 9:41419 (R;US) 
MILK SUGAR 
See LACTOSE 
MILL TAILINGS 
Cost Benefit Analysis 
Costs and benefits of alternatives for mill tailings management: 
A perspective, 9:39762 (BA;XA) 
Health Hazards 
Costs and benefits of alternatives for mill tailings management: 
A perspective, 9:39762 (BA;XA) 
Leaching 
Aging geomembranes in uranium tailings leachate, 9:39727 
(R;US) 
Stabilization 
Long-term stabilization of uranium mill tailings, 9:39761 
(BA;XA) 
MILLING MACHINES 
Maintenance 
Utility approach to relate the effects of coal quality to power 
plant operation, 9:39525 (RA;US) 
Wear 
Utility approach to relate the effects of coal quality to power 
plant operation, 9:39525 (RA;US) 
MILLSTONE-3 REACTOR 
Reactor Safety 
Safety evaluation report related to the operation of Millstone 
Nuclear Power Station, Unit No. 3 (Docket No. 50-423), 
9:40178 (R;US) 
MINE ROADWAYS 
Supports 
Study of yield zones around gateroads (Report on ECSC 
contract 7220-AC/812), 9:39426 (R;XE) 
MINE-MOUTH GENERATING PLANTS 
See COAL MINES 
FOSSIL-FUEL POWER PLANTS 
MINERAL OIL 
See LUBRICANTS 
MINERAL RESOURCES 
See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
OIL SHALE DEPOSITS 


PETROLEUM DEPOSITS 
URANIUM DEPOSITS 


Resource Assessment 
Petroleum and mineral resources of Antarctica, 9:39577 (R;US) 
MINERAL WOOL 
Performance 
Effects of binder decomposition on high-temperature 
performance of mineral wool insulation, 9:40435 (J;US) 
MINERALS 
See also ZEOLITES 
Catalytic Effects 
Chemistry of autocatalytic liquefaction of coal, 9:39132 
(RA;US) 
Coal preparation for two stage liquefaction. Quarterly report, 
April 1, 1984-June 30, 1984, 9:39267 (R;US) 
Chemical Analysis 
Analysis of sub-micron mineral matter in coal via scanning 
transmission electron microscopy, 9:39384 (J;GB) 
Preparation and analysis of minerals for use as reference 
material. Progress report No. 4, 9:40693 (R;ZA) 
X-ray fluorescence method for determination of nickel and 
cobalt in ferrous laterites, 9:40681 (R;XJ;In Russian) 
Chemical Preparation 
Preparation and analysis of minerals for use as reference 
material. Progress report No. 4, 9:40693 (R;ZA) 
Phase Transformations 
Microstructural changes in coal during low temperature 
ashing, 9:39333 (RA;US) 
Radioactivity Logging 
Nuclear petrophysic and interpretationally-metrological 
foundations of bore-hole radiometry, 9:41570 (RA;XA) 
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Preparation and analysis of minerals for use as reference 
material. Progress report No. 4, 9:40693 (R;ZA) 
Sintering 
Studies of sintering of coal ash relevant to pulverized coal 
utility boilers Part 1. Examination of the Raask strinkage- 
electrical resistance method, 9:39559 (RA;US) 
MINERS 
See also COAL MINERS 
Radiation Hazards 
Inhalation hazards to uranium miners, 9:41478 (RA;US) 
MINING 
See also COAL MINING 
OIL SAND MINING 


SURFACE MINING 
UNDERGROUND MINING 


Radiation Hazards 
Radiation hazard test facilities at the Denver Research Center. 
Information circular/1984, 9:41465 (R;US) 
MINING EQUIPMENT 
See also ROOF BOLTS 
Accidents 
Techniques for applying belt dressing. Technical progress 
report, 9:40835 (R;US) 
Maintenance 
Techniques for applying belt dressing. Technical progress 
report, 9:40835 (R;US) 
MINKOWSKI SPACE 
Note on elementary geometry and special relativity, 9:42304 


Model for spontaneous generation of gauge structure and 
matter, 9:41989 (R;GB) 
MINNESOTA 
Energy Emergency Preparedness Program. Final report, June 
20, 1979-September 30, 1980, 9:40241 (R;US) 
Wind 
Northwest, North Central, and Alaska wind atlas, 9:39924 
(B;US) 
MINORITY GROUPS 
Employment 
Evaluation of the program effects of Project Best (Better 
Employment through Skills Training). Educational 
attainment and post high school labor market experiences of 
1980 and 1981 high school seniors after participation in a 
labor market information pilot program. Final report 1979- 
81, 9:40449 (R;US) 
Hispanic youth in the labor market. Special report 1979-80, 
9:40258 (R;US) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISCIBILITY 
See SOLUBILITY 
MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT 
See also CARBON DIOXIDE INJECTION 
Research Programs 
Gas miscible displacement enhanced oil recovery, 9:39588 
(R;US) 
MISGURNUS 
See FISHES 
MISSISSIPPI 
Coal Deposits 
Gulf coast lignite development and policy, 9:39405 (RA;US) 
MISSOURI 
Energy Emergency Preparedness Program. Final report, June 
20, 1979-September 30, 1980, 9:40241 (R;US) 
MITOSIS 
Biochemistry 
Structural analysis and sequence organization of yeast 
centromeres, 9:41353 (BA;US) 
MIUS 
Evaluation 
Evaluating integrated utility systems, 9:40446 (R;US) 
MIXED OXIDE FUELS 
Uranium dioxide mixed with other oxides. 


Chemical Analysis 
Plutonium content of fast-neutron-reactors fuels by x-ray 
fluorescence, 9:40703 (TJ;US) 
Performance 
Data base for PHW reactor operating on a once-through, low 
enriched uranium-thorium cycle. Final report for the period 
15 March 1980-14 December 1983, 9:40055 (R;XA) 
MMS 
See METHYL METHANESULFONATE 
MNU 
See METHYL NITROSOUREA 
MOBIL M-GASOLINE PROCESS 
Recent developments in indirect liquefaction technology, 
9:39226 (RA;US) 
MOBILITY 
Not for material movement; see also TRANSPORT. 
Control 
Gas miscible displacement enhanced oil recovery, 9:39588 
(R;US) 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (STRUCTURAL) 
See STRUCTURAL MODELS 
MODIFIED IN-SITU PROCESSES 
Environmental Impacts 
Ground water--mineralogy relationship for ‘In Situ’ oil shale 
retorting. Final report Jul 79-Jan 80, 9:39667 (R;US) 
Evaluation 
Horizontal modified in situ oil shale retorting concept 
(Cowboy Canyon, Utah), 9:39645 (R;US) 
MODULAR INTEGRATED UTILITY SYSTEMS 
See MIUS 
MOISTURE 
Measuring Methods 
Proton nuclear magnetic resonance study of the drying of 


brown coal (Measurement of bound water), 9:39326 (RA;US) 
MOLDS 


See FUNGI 
MOLECULAR BEAMS 
Energy Transfer 

Laser excitation and energy transfer in molecular jets, 9:41730 

(RA;AT) 
Optical Pumping 

Laser excitation and energy transfer in molecular jets, 9:41730 
(RA;AT) 

Laser light from optically pumped molecular beams, 9:41728 
(RA;AT) 

Laser preparation of vibrationally excited molecular beams, 
9:41732 (RA;AT) 

Optical-optical double resonance OODR with spatially 
separate interaction of a molecular beam with two laser 
beams, 9:41731 (RA;AT) 

Predissociation 

Orientational hole burning in dimer predissociation spectra, 

9:41697 (RA;AT) 
MOLECULAR IONS 

Coordinate the above descriptor with a descriptor for the specific 
ion. 

Electron Emission 

Vibration-induced electron ejection in molecular anions, 
9:41682 (RA;AT) 

Electron-Ion Collisions 
Formation of negative and positive cluster ions by electron 
impact of a neutral CO, cluster beam, 9:41717 (RA;AT) 
Ton-Atom Collisions 
Reactions of ions with atomic hydrogen, 9:41708 (RA;AT) 
Vibrational States 

Vibrational temperature of N2* and O.* drifting in helium at 

elevated E/N, 9:41707 (RA;AT) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 





MOLECULAR SIEVES 
Catalytic Effects 


MOLECULAR SIEVES 
Effects 
Liquid hydrocarbon fuels from syngas. Eleventh quarterly 
report, September-November 1983, 9:39815 (R;US) 
MOLECULE COLLISIONS 


See also ATOM-MOLECULE COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
ION-MOLECULE COLLISIONS 


Meetings 
Workshop on electronic and ionic collision cross sections 
needed in the modeling of radiation interactions with matter: 
proceedings, 9:41638 (R;US) 
MO 
Oscillator Strengths 
Parameterization of molecular partial oscillator strength 
distributions employing a least-squares fit to a special 
polynomial, 9:41645 (RA;US) 
What formulas are good for representing dipole and 
generalized oscillator-strength spectra, 9:41659 (R;US) 
Potential Energy 
Toward precise potential energy curves for diatomic 
molecules, derived from experimental line positions, 9:41679 
(RA;AT) 
MOLTEN SALT COAL GASIFICATION PROCESS 
Air Pollution Control 
Control technology assessment for coal gasification and 
liquefaction processes, Rockwell International, Molten Salt 
Coal Gasification Process Development Unit, Santa Susana, 
California. Report for the site visit of September 1981. Final 
report, 9:39276 (R;US) 
MOLTEN SALT COOLANTS 
See MOLTEN SALTS 
MOLTEN SALT PROCESS (ATOMIC INTERNATIONAL 
See MOLTEN SALT COAL GASIFICATION PROCESS 
MOLTEN SALT REACTORS 
Primary Coolant Circuits 
Molten salt reactors: coolant circuits. Technical report. Vol. 2, 
9:40061 (R;FR;In French) 
Reactor Kinetics 
Molten salt reactors: reactor cores. Technical report. Vol. 2, 
9:40060 (R;FR;In French) 
Reviews 
Molten salt reactors: chemistry. Technical report. Vol. 2, 
9:40062 (R;FR;In French) 
MOLTEN SALTS 
Catalytic Effects 
Chemistry and mechanism of molten salt catalysts in coal 
gasification processes. Final report Dec 81-Jan 84, 9:39283 
(R;US) 


WHO/IAEA joint research programme on trace elements in 
cardiovascular diseases. Report of a consultants’ meeting, 
Vienna, Austria, 18-19 December 1979, 9:41513 (R;XA) 

Catalytic Effects 

Catalysis of coal liquefaction, 9:39117 (RA;US) 

Catalysis of hydrogen transfer: comparison of tubing bomb and 
batch autoclave experiments, 9:39122 (RA;US) 

Catalytic hydrotreatment studies with model compounds. 
Quarterly report, April 1-June 30, 1984, 9:39266 (R;US) 

Chemistry of autocatalytic liquefaction of coal, 9:39132 
(RA;US) 

Investigation of CO-steam hydrogenation of coal using both 
chemical and microscopic techniques, 9:39103 (RA;US) 

LC-finer catalyst testing. Final report, 9:39246 (R;US) 

Correlations 

WHO/IAEA joint research programme on trace elements in 
cardiovascular diseases. Report of a consultants’ meeting, 
Vienna, Austria, 18-19 December 1979, 9:41513 (R;XA) 

Corrosion 

Corrosion in alkali metal/molybdenum heat pipes, 9:40088 

(R;US) 
Gamma Spectra 
Investigation of leakage spectra of neutrons and gamma-quanta 
from the surface of molybdenum prisms, 9:42210 (R;SU;In 
Russian) 
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Neutron Leakage 
Investigation of leakage spectra of neutrons and gamma-quanta 
from the surface of molybdenum prisms, 9:42210 (R;SU;In 
Russian) 
Plating 
Analysis of reactively ion plated hafnium carbide and hafnium 
nitride films, 9:40634 (RA;AT) 
Sorptive Properties 
Characteristic of metallic state properties of mendelevium and 
other actinoids by thermochromatography, 9:40779 (R;SU) 
Sputtering 
Computer simulation studies of sputtering from clean tungsten 
and nitrogen reacted tungsten and molybdenum surfaces. 
Master's thesis, 9:41636 (R;US) 
Superconductivity 
Low temperature properties of Mo/Ni superlattices, 9:40506 
(R;US) 


MOLYBDENUM 100 TARGET 


Neutron Reactions 
Computer calculation of neutron cross sections with Hauser- 
Feshbach code STAPRE incorporating the hybrid pre- 
compound emission model. Final report for the period 1 
December 1981-30 June 1983, 9:42083 (R;XA) 


MOLYBDENUM 92 TARGET 


Neutron Reactions 
Computer calculation of neutron cross sections with Hauser- 
Feshbach code STAPRE incorporating the hybrid pre- 
compound emission model. Final report for the period 1 
December 1981-30 June 1983, 9:42083 (R;XA) 


MOLYBDENUM 94 TARGET 


Neutron Reactions 
Computer calculation of neutron cross sections with Hauser- 
Feshbach code STAPRE incorporating the hybrid pre- 
compound emission model. Final report for the period 1 
December 1981-30 June 1983, 9:42083 (R;XA) 


MOLYBDENUM 95 TARGET 


Neutron Reactions 
Computer calculation of neutron cross sections with Hauser- 
Feshbach code STAPRE incorporating the hybrid pre- 
compound emission model. Final report for the period 1 
December 1981-30 June 1983, 9:42083 (R;XA) 


MOLYBDENUM 96 TARGET 


Neutron Reactions 
Computer calculation of neutron cross sections with Hauser- 
Feshbach code STAPRE incorporating the hybrid pre- 
compound emission model. Final report for the period 1 
December 1981-30 June 1983, 9:42083 (R;XA) 


MOLYBDENUM 97 TARGET 


Neutron Reactions 
Computer calculation of neutron cross sections with Hauser- 
Feshbach code STAPRE incorporating the hybrid pre- 
compound emission model. Final report for the period 1 
December 1981-30 June 1983, 9:42083 (R;XA) 


MOLYBDENUM 98 TARGET 


Neutron Reactions 
Computer calculation of neutron cross sections with Hauser- 
Feshbach code STAPRE incorporating the hybrid pre- 
compound emission model. Final report for the period 1 
December 1981-30 June 1983, 9:42083 (R;XA) 


MOLYBDENUM COMPLEXES 


Synthesis 
Macrocyclic poly(tertiary)phosphines for the attachment of 
metals to surfaces of photodevices. Final technical report, 
August 1, 1979-July 31, 1981, 9:40713 (R;US) 


MOLYBDENUM ORES 


Chemical Analysis 

Preparation and analysis of reference materials and the 
provision of recommended values. Progress report No. 5, 
9:40688 (R;ZA) 

_ Sampling 

Preparation and analysis of reference materials and the 
provision of recommended values. Progress report No. 5, 
9:40688 (R;ZA) 





MOLYBDENUM SULFIDES 


vity 
Effect of pressure and oxygen defects in divalent Chevrel- 
phase superconductors, 9:40659 (J;US) 
Transition Temperature 
Effect of pressure and oxygen defects in divalent Chevrel- 
phase superconductors, 9:40659 (J;US) 
MONGRELS 
See DOGS 
MONITORS (AIR POLLUTION) 
See AIR POLLUTION MONITORS 
MONITORS (RADIATION) 
See RADIATION MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONKEYS 


Thermoregulation: long-term microwave effects. Final report 1 
Feb 83-31 Jan 84, 9:41546 (R;US) 
MONOCLONAL ANTIBODIES 
Purification 
Direct binding of radioiodinated monoclonal antibody to tumor 
cells: significance of antibody purity and affinity for drug 
targeting or tumor imaging, 9:41395 (J;US) 
MONOCRYSTALS 
Electron Channeling 
Quantum theory of channeled electron inelastic scattering, 
9:42242 (R;SU;In Russian) 
MONOMERS 
Chemical Radiation Effects 
Radiation-induced cationic polymerization of limonene oxide, 
a-pinene oxide, and 8-pinene oxide, 9:40755 (R;US) 
MONTANA 
Wind 
Northwest, North Central, and Alaska wind atlas, 9:39924 
(B;US) 
MORPHINE 
Biological Effects 
Quaternary naltrexone reverses radiogenic and morphine- 
induced locomotor hyperactivity, 9:41417 (R;US) 
MORTALITY 
Probability 
Comparative probabilistic risk assessment of nuclear and fossil 
fuel power plants. Methodology, 9:40163 (RA;IL) 
MOS TRANSISTORS 
Metal Oxide Silicon transistors. 
Physical Radiation Effects 
Microwave susceptibility experiments, 9:41100 (R;US) 
MOSQUITOES 
Labelling 


Field method of radioisotope marking arctic mosquitoes. 
Medical Division report 6 Jun-10 Jul 49, 9:41399 (R;US) 
Radionuclide Administration 
Field method of radioisotope marking arctic mosquitoes. 
Medical Division report 6 Jun-10 Jul 49, 9:41399 (R;US) 
MULTI-ELEMENT ANALYSIS 
For analysis of 2 or more elements or isotopes of different 
elements. 
Comparative Evaluations 
Some applications of atomic and nuclear methods in geology 
and mining, 9:41580 (RA;XA) 
MULTIGROUP THEORY 
P1-Approximation 
Investigation of parameters of the Withdrawal + Pi, 
approximated model in problems of the neutron transport in 
water (REMPI code), 9:42211 (R;SU;In Russian) 
MULTI-NUCLEON TRANSFER REACTIONS 
More than one nucleon transfered. 
Nuclear Reaction Kinetics 
Origin of transient magnetic fields and the mechanisms of some 
multi-nucleon transfer reactions, 9:42062 (R;NL) 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MULTIWIRE IONIZATION CHAMBERS 
Construction 
Parallel-wire grid assembly with method and apparatus for 
construction thereof, 9:41091 (P;US) 


Grids 
Parallel-wire grid assembly with method and apparatus for 
construction thereof, 9:41091 (P;US) 
MULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS 
Image Processing 

Software and hardware for data processing from two- 

dimensional multiwire detectors, 9:41074 (R;XJ;In Russian) 
MUNGBEANS 
Genetic Radiation Effects 

Improvement of mungbean by X-ray and thermal neutron 
irradiation, 9:41434 (RA;XA) 

Soybean and mungbean improvement programs at AVRDC, 
9:41450 (RA;XA) 

Varietal improvement of mungbean and blackgram through 
mutation breeding II, 9:41435 (RA;XA) 

Plant Breeding 

Soybean and mungbean improvement programs at AVRDC, 

9:41450 (RA;XA) 
MUNICIPAL WASTES 
Anaerobic Digestion 

RefCOM research project. Monthly technical report, July 
1984, 9:39809 (R;US) 

Solid-phase methane fermentation of solid wastes, 9:39808 
(R;US) 

Combustion Products 

Chemical and physical characterization of municipal sludge 
incinerator emissions. Final report Oct 79-Sep 81, 9:41154 
(R;US) 

Composting 

Organic wastes for fuel and fertilizer in developing countries, 

9:39836 (R;AT) 
MUON DETECTION 
Si Semiconductor Detectors 

Muon flux measurement with silicon detectors in the CERN 

neutrino beams, 9:41064 (R;NL) 
MUON PAIRS 
Effective Mass 

Role of soft and hard quark processes in dilepton production in 

hadron-nucleus collisions, 9:41856 (R;SU) 
Pair Production 

Role of soft and hard quark processes in dilepton production in 

hadron-nucleus collisions, 9:41856 (R;SU) 
MUON REACTIONS 
Capture 

Nuclear moments and nuclear structure. Annual progress 
report, September 1, 1983-July 31, 1984, 9:42000 (R;US) 

Radiative muon capture: impulse approximation and the 
continuity equation, 9:42183 (R;SU) 

Two-body weak axial charge density and nuclear structure 
correlation effects in the isovector transition '*O(O,* ) 
reversible *N(O,~ ), 9:42047 (R;SU) 

Corrections 

Meson exchange corrections to nuclear weak axial charge 
density in hard pion model and O* reversible O™ transition 
in A = 16 nuclei, 9:42046 (R;SU) 

Deep Inelastic Scattering 

Multiqwark states in deep-inelastic muon-nucleus scattering, 
9:42045 (R;SU) 

Nuclear effects in muon scattering, 9:41757 (R;US) 

Particle Production 
Nuclear effects in muon scattering, 9:41757 (R;US) 
MUONIUM 
Energy Levels 

Double electron-muon resonance at the equalness of several 

frequencies of transitions, 9:41672 (R;SU;In Russian) 
MUON-NUCLEON INTERACTIONS 
Deep Inelastic Scattering 

Muon-nucleon, deep inelastic scattering: determination of the 
ratio R = sigma sub(L)/sigma sub(T) and comparison of 
structure functions to QCD predictions, 9:41794 (R;FR;In 
French) 

Differential Cross Sections 

Method on nucleon structure function reconstruction from the 

deep inelastic scattering data, 9:42177 (R;XJ) 





Muon-nucleon, deep inelastic scattering: determination of the 
ratio R = sigma sub(L)/sigma sub(T) and comparison of 
structure functions to QCD predictions, 9:41794 (R;FR;In 
French) 

MUSEUMS 
See EDUCATIONAL FACILITIES 
MUSSELS 
Aquaculture 

Potential uses of in vitro culture of fresh water mussel 
glochidia for conservation, 9:41226 (R;US) 

Status report on the Tennessee Valley Authority 
Cumberlandian Mollusc Conservation Program, 9:41227 
(R;US) 

Baseline Ecoiogy 

Report of fresh water mussels workshop held at St. Louis, 
Missouri on 26-27 October 1982. Final report, 9:41224 
(R;US) 

Population Density 

Status of fresh water mussel research in Virginia, 9:41252 
(R;US) 

Status report on the Tennessee Valley Authority 
Cumberlandian Mollusc Conservation Program, 9:41227 
(R;US) 

Population Dynamics 
Status of fresh water mussel research in Virginia, 9:41252 
(R;US) 
Populations 
Endangered species legislation, 9:41508 (R;US) 
MUTAGENESIS 
Bioassay 

Chromosomal alterations as markers of exposure and effect, 

9:41532 (R;US) 
Biochemistry 

Mutational hotspots: workshop summary, 9:41501 (BA;US) 

Unique self-complementarity of palindromic sequences 
provides DNA structural intermediates for mutation, 9:41325 
(BA;US) 

MUTANTS 
Disease Resistance 

Improvement of mungbean by X-ray and thermal neutron 
irradiation, 9:41434 (RA;XA) 

Induced mutants in beans and peas resistant to rust, 9:41437 
(RA;XA) 

Induced mutation for soybean mosaic virus disease resistance 
in soybean, 9:41444 (RA;XA) 

Mutation breeding for disease resistance in food bean and 
cowpea in Kenya, 9:41441 (RA;XA) 

Selection and evaluation of soybean lines derived from gamma 
irradiation for rust resistance, 9:41449 (RA;XA) 

Use of induced mutations for the induction of resistance against 
Ascochyta blight in chickpea (Cicer Arietinum), 9:41439 
(RA;XA) 

MUTATION FREQUENCY 
Correlations 
Site specificity of ultraviolet light induced mutagenesis, 9:41487 
(BA;US) 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
SPONTANEOUS MUTATIONS 
DNA Sequencing 

Directed-mutagenesis method for the analysis for ultraviolet- 

induced mutagenesis, 9:41365 (BA;US) 
Genetic Mapping 
Directed-mutagenesis method for the analysis for ultraviolet- 
induced mutagenesis, 9:41365 (BA;US) 
MWPC 
See MULTIWIRE PROPORTIONAL CHAMBERS 
MYCORRHIZAS 
Biological Effects 

Effect of soil dilution on the growth and response of 
Agropyron smithii to mutualistic association with Glomus 
mosseae/monosporum, 9:41388 (R;US) 
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N*RESONANCES 
See also DELTA-1236 RESONANCES 
NAGASAKI 
Dosimetry 
Radiation field associated with Hiroshima and Nagasaki, 
9:41135 (R;US) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
N 
Boiling point range 0-204°C. 
Activation Analysis 
Chemical/physical characterization and management of 
samples from the H-Coal pilot plant site specific assessment, 
9:39273 (R;US) 
Antiknock Ratings 
SRC-I naphtha octane study. Final technical report, 9:39252 
(R;US) 


Chemical/physical characterization and management of 
samples from the H-Coal pilot plant site specific assessment, 
9:39273 (R;US) 

NAPHTHOLS 


Properties 
Phase equilibrium studies. Final report, 9:39256 (R;US) 
NAPHTHOLS-ALPHA 
See NAPHTHOLS 
NAPHTHOLS-BETA 
See NAPHTHOLS 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL GOVERNMENT 
Use only when needed in conjunction with one or both of the terms 
LOCAL GOVERNMENT and STATE GOVERNMENT. 
Environmental Policy 
Federal and state efforts to protect ground water, 9:41256 
(R;US) 
NATIONAL REACTOR TESTING STATION BURST FA 
See PBF REACTOR 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
Chemical Properties 
Alternative gaseous fuels safety assessment, 9:39595 (J;US) 
Equations of State 
New corresponding states correlation and equation of state for 
natural gas components. Annual report Dec 82-Dec 83, 
9:39634 (R;US) 
Meetings 
Conventional and unconventional world natural gas resources, 
9:39627 (R;AT) 
Physical Properties 
Alternative gaseous fuels safety assessment, 9:39595 (J;US) 
Prices 
International energy prices, 1979-1983, 9:40248 (R;US) 
Reserves 
Texas Energy History 1982, 9:39576 (R;US) 
Properties 


Thermodynamic properties for natural gas binaries. Annual 
report 1 Jan-31 Dec 83, 9:39633 (R;US) 
NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 
Hydraulic Fracturing 
Determination of hydraulic fracture azimuth by geophysical, 
geological, and oriented core methods at the Multi-Well 
Experiment site, Rifle, Colorado, 9:39632 (R;US) 


Summary of research and information needs for the 
management of selected onshore energy minerals: oil shale, 
tar sands, arctic oil and gas, and uranium. Final report 1982- 
83, 9:40270 (R;US) 





Resource Assessment 
Review of world resources of unconventional gas, 9:39628 
(RA;AT) 
NATURAL GAS INDUSTRY 
Radioactivity Logging 
Nuclear data for oil and gas logging, 9:39629 (RA;XA) 
NATURAL GAS WELLS 
Well Drilling 
User’s manual for the Drilling Decision Tree System, 9:39630 
(R;US) 
NATURAL MUTATIONS 
See SPONTANEOUS MUTATIONS 
NATURAL URANIUM 
Leaching 
High temperature selective leaching of uranium from raw 
phosphorites, 9:39679 (RA;IL) 
Processing 


High temperature selective leaching of uranium from raw 
phosphorites, 9:39679 (RA;IL) 
Research on uranium from phosphoric acid in Israel. Progress 
and prospects, 9:39680 (RA;IL) 
Quantitative Chemical Analysis 
Determination of the uranium content in phosphate fertilizers 
by the fission track registration technique, 9:40677 (R;BR;In 
Portuguese) 
NAVAL OIL SHALE RESERVES 
Resource Assessment 
Resource assessment naval oil shale reserve No. 1, 9:39636 
(R;US) 
NAVAL PETROLEUM RESERVE 
Budgets 


Naval Petroleum and Oil Shale Reserve. Hearing before the 
Subcommittee on Preparedness of the Committee on Armed 
Services, United States Senate, Ninety-Eighth Congress, 
First Session on S.1810, September 29, 1983, 9:39581 (B;US) 

Fuel Supplies 

Naval Petroleum and Oil Shale Reserve. Hearing before the 
Subcommittee on Preparedness of the Committee on Armed 
Services, United States Senate, Ninety-Eighth Congress, 
First Session on S.1810, September 29, 1983, 9:39581 (B;US) 

NAVIGATIONAL INSTRUMENTS 
Data Processing 

‘Electro Gyro-Cator’ new inertial navigation system for use in 

automobiles, 9:40414 (RA;DE) 
Display Devices 
‘Electro Gyro-Cator’ new inertial navigation system for use in 
automobiles, 9:40414 (RA;DE) 
Microprocessors 
‘Electro Gyro-Cator’ new inertial navigation system for use in 
automobiles, 9:40414 (RA;DE) 
Specifications 

‘Electro Gyro-Cator’ new inertial navigation system for use in 

automobiles, 9:40414 (RA;DE) 
NEBRASKA 
Wind 
Northwest, North Central, and Alaska wind atlas, 9:39924 
(B;US) 

NEGATIVE IONS 

See ANIONS 
NEGATONS 

See ELECTRONS 
NEGATRONS 

See ELECTRONS 
NEODYMIUM ISOTOPES 

E1-Transitions 

Low-lying 1” states in spherical nuclei, 9:42095 (R;SU;In 

Russian) 
NEODYMIUM LASERS 
Laser-Produced Plasma 

Development of a high power glass laser system and research 

of x-ray generation, 9:42496 (BA;US) 
Nonlinear Problems 

Development of a high power glass laser system and research 

of x-ray generation, 9:42496 (BA;US) 
Plasma Heating 

Self-consistent electron density profiles in short pulse, 1.054 

pm laser-heated plasmas, 9:42494 (BA;US) 


Specifications 
i ic neodymium laser with doubled radiation frequency, 
9:42354 (R;SU;In Russian) 
X-Ray Sources 
Development of a high power glass laser system and research 
of x-ray generation, 9:42496 (BA;US) 
NEON 
Atom-Molecule Collisions 
Dissociative excitation of metal-halogen molecules by 
metastable noble-gas atoms and nitrogen metastable 
molecules, 9:41719 (RA;AT) 
Carbon 12 Reactions 
Study of A-production in central nucleus-nucleus interactions 
at the momentum of 4.6 GeV/c per incident nucleon, 
9:41769 (R;SU) 
Ton-Atom Collisions 
Anisotropy of electronic states excited in ion-atom collisions. 
A study of He* + He and He* + Ne collisions, 9:41737 
(R;NL) 
Quasi-resonant K-K charge transfer, 9:41662 (R;US) 
Oxygen 16 Reactions 
Study of A-production in central nucleus-nucleus interactions 
at the momentum of 4.6 GeV/c per incident nucleon, 
9:41769 (R;SU) 
Photon Emission 
Determination of the absolute photon yield from electron 
irradiated gases, 9:41654 (RA;AU) 
NEON 20 REACTIONS 
Nuclear Models 
Microscopic model of relativistic nuclei collisions with account 
of nucleon-nucleon potential interaction, 9:42061 (R;SU;In 
Russian) 
NEON 20 TARGET 
Neon 20 Reactions 
Microscopic model of relativistic nuclei collisions with account 
of nucleon-nucleon potential interaction, 9:42061 (R;SU;In 
Russian) 
NEON 22 REACTIONS 
Cross Sections 
Some results of nucleus-nucleus interactions in SKM-200 
device, 9:42016 (RA;SU;In Russian) 
NEON 26 
Energy-Level Transitions 
Research in Nuclear Physics. Progress report, August 1, 1983- 
July 31, 1984, 9:42059 (R;US) 
NEON IONS 
Auger Effect 
Auger electrons from highly ionized projectiles studied by zero 
degree Auger spectroscopy, 9:41729 (RA;AT) 
NEONATES 
Biological Radiation Effects 
Fetal and juvenile radiotoxicity, 9:41479 (RA;US) 
Malformations 
Perinatal effects of synfuels, 9:41528 (RA;US) 
Mortality 
Perinatal effects of synfuels, 9:41528 (RA;US) 
Radionuclide Kinetics 
Modifying radionuclide effects, 9:41481 (RA;US) 
Whole-Body Irradiation 
Gamma irradiation induced effects on the reproductive system 
of female rats, 9:41427 (RA;IL) 
NEOPLASMS 
See also CARCINOMAS 


Mortality from cancers of major sites in female radium dial 
workers, 9:41486 (J;US) 

Relationship between indoor radon and lung cancer: a study of 
feasibility of an epidemiological study. Final report, 9:41467 
(R;US) 


Inhalation hazards to uranium miners, 9:41478 (RA;US) 
NEPTUNIUM 


Review and assessment of radionuclide sorption information 
for the Basalt Waste Isolation Project site, 9:39768 (R;US) 





Adsorption 


Sorption behaviour of well-defined oxidation states, 9:40783 

(R;SE) 
Chemical Bonds 

EXAFS studies of sodium silicate glasses containing dissolved 

actinides, 9:40622 (R;US) 
Fine Structure 
Extended x-ray absorption fine structure (EXAFS) studies of 
the actinides, 9:40771 (R;US) 
NEPTUNIUM 235 
Energy Levels 
Nuclear data sheets for A = 231, 235, 239, 9:42150 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 231, 235, 239, 9:42150 (J;US) 
NEPTUNIUM 237 
Intestinal Absorption 
Gut-related studies of radionuclide toxicity, 9:41480 (RA;US) 
NEPTUNIUM 237 TARGET 
Neutron Reactions 

Angular distributions of fission fragments from 7**U, ***U and 
237Np near the /n,2nf/ threshold, 9:42136 (RA;XA) 

Fission cross section measurements in reactor physics and 
dosimetry benchmarks, 9:42134 (RA;XA) 

Statistical analysis of fission cross section measurements on 
sup(233,235,238)U, 7°7Np, sup(239,242)Pu at neutron 
energies of 2.6, 8.5 and 14.7 MeV, 9:42118 (RA;XA) 

NEPTUNIUM 238 
Energy Levels 
Spectroscopic properties description of odd-odd nuclei from a 
self-consistent field, 9:42196 (RA;FR;In French) 
NEPTUNIUM 239 
Energy Levels 
Nuclear data sheets for A = 231, 235, 239, 9:42150 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 231, 235, 239, 9:42150 (J;US) 
NEPTUNIUM COMPOUNDS 
Chemical Reactions 

Reactions of uranium(V), neptunium(V), and plutonium(V) 

with the carbonate radical, 9:40785 (J;US) 
NERVE CELLS 
DNA Repair 

Hypersensitivity to DNA-damaging agents in primary 

degenerations of excitable tissue, 9:41503 (BA;US) 
Radiosensitivity 

Hypersensitivity to DNA-damaging agents in primary 
degenerations of excitable tissue, 9:41503 (BA;US) 

Nervous system disease associated with dominant cellular 
radiosensitivity, 9:41504 (BA;US) 

NERVOUS SYSTEM DISEASES 
Genetics 

Nervous system disease associated with dominant cellular 

radiosensitivity, 9:41504 (BA;US) 
NETWORK ANALYSIS 
Mathematical Models 

Using the decomposition tree of a network in reliability 

computations, 9:40311 (RA;US) 
Reliability 
Using the decomposition tree of a network in reliability 
computations, 9:40311 (RA;US) 

NETWORKS (COMPUTER) 

See COMPUTER NETWORKS 
NEURONS 

See NERVE CELLS 
NEUTRAL CURRENTS 

See also WEAK NEUTRAL CURRENTS 

Spatial Distribution 
Monte-Carlo simulation for neutral beam probing of plasma 
current profile, 9:42388 (R;JP) 
NEUTRINO OSCILLATION 
Neutrino masses and oscillations, 9:41880 (RA;FR;In French) 
Majorana Theory 

Large amplitude neutrino oscillations with Majorana mass 

eigenstates, 9:41851 (R;SU) 
NEUTRINO REACTIONS 
Inelastic Scattering 

Polarization effects at electron and neutrino scattering by the 
®Li nucleus with excitation of the Jsup(p)=Osup(+), I=1 
level, 9:42054 (R;SU;In Russian) 
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Spin Orientation 
Polarization effects at electron and neutrino scattering by the 
®Li nucleus with excitation of the Jsup(p)=Osup(+), I=1 
level, 9:42054 (R;SU;In Russian) 
NEUTRINO-PROTON INTERACTIONS 
Deep Inelastic Scattering 
Higher QCD corrections to the Bjorken sum rule, 9:41865 
(R;SU;In Russian) 
NEUTRINOS 
See also SOLAR NEUTRINOS 
Historical Aspects 
Infancy and youth of neutrino physics: some recollections, 
9:41847 (R;SU) 
Mass 
Neutrino masses and oscillations, 9:41880 (RA;FR;In French) 
Non-perturbative neutrino masses in left-right symmetric 
models, 9:41787 (R;FR) 
Weak Interactions 
Infancy and youth of neutrino physics: some recollections, 
9:41847 (R;SU) 
NEUTRON ABSORBERS 
Measuring Methods 
Method and apparatus for determining the content and 
distribution of a thermal neutron absorbing material in an 
object, 9:41096 (P;US) 
NEUTRON ACTIVATION ANALYSIS 


See ACTIVATION ANALYSIS 
NEUTRON REACTIONS 


NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON DIFFRACTION 
Time-of-Flight Method 
Diffraction by the time-of-flight technique at pulsed neutron 
sources, 9:39786 (R;US) 
NEUTRON DIFFUSION EQUATION 
Eigenvalues 
Numerical study of the eigenvalues in the neutron diffusion 
theory, 9:40110 (R;BR;In Portuguese) 
Numerical Solution 
Numerical study of the eigenvalues in the neutron diffusion 
theory, 9:40110 (R;BR;In Portuguese) 
NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON RADIOGRAPHY 
Dielectric Track Detectors 
Neutron-induced autoradiography based on relief and dyed 
image formation in polymers, 9:41048 (RA;HU) 
Industrial Radiography 
Nondestructive testing of samples by neutron radiography 
method, 9:40913 (R;SU;In Russian) 
NEUTRON REACTIONS 
See also THERMAL FISSION 
Angular Correlation 
Phenomenological analysis of the p-even- and p-odd-angular 
asymmetry of alpha particles in the °B(n, a)’Li reaction 
with thermal polarized neutrons, 9:42043 (R;SU;In Russian) 
Angular Distribution 
Angular distributions of fission fragments from 7°5U, 7°*U and 
237Np near the /n,2nf/ threshold, 9:42136 (RA;XA) 
Bound State 
Using of R-matrix approach for description of nucleon 
scattering by potential with diffuse edge, 9:42155 (R;SU;In 
Russian) 
Capture 
Investigation of copper nuclei. Neutron capture and 
microscopic calculations, 9:42079 (R;NL) 
Neutron radiative capture in the region of giant multipole 
resonances, 9:42091 (RA;SU) 
Nuclear spectroscopy of 7*Na and **Sc by thermal neutron 
capture, 9:42060 (R;NL) 
Nuclear spectroscopy using the neutron capture reaction, 
9:42090 (RA;SU) 
Nuclear structure of 7°°U, 9:42149 (J;NL) 
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Study of excited states in “*Ti, “°Ti and *°Ti by means of 

radiative neutron capture, 9:42069 (R;NL) 
Compound-Nucleus Reactions 

Phenomenological analysis of the p-even- and p-odd-angular 
asymmetry of alpha particles in the '°B(n, a)’Li reaction 
with thermal polarized neutrons, 9:42043 (R;SU;In Russian) 

Cross Sections 

Annual progress report on nuclear data, 1983. Volume 3, 
9:42010 (R;BE) 

Evaluation of neutron nuclear data of *!Pu for JENDL-2, 
9:42141 (R;JP) 

Evaluation of neutron nuclear data for “*Cm and *°Cm, 
9:42142 (R;JP) 

Proceedings of the 1983 seminar on nuclear data, 9:42007 
(R;JP;In Japanese and English) 

Recent progress in fast neutron activation cross section data, 

9:39584 (RA;XA) 
Elastic i 

Study of structure of nuclei with neutrons and nuclear data 
measurements for MFE. Progress report, December 1, 1981- 
July 31, 1984, 9:42034 (R;US) 

Excitation Functions 

Application of calculations on theoretical models to problem of 
nuclear data evaluation on threshold reactions, induced by 
neutrons on non-fissile elements and transactinides, 9:42170 
(RA;SU;In Russian) 

Fast Fission 

Analysis of the uncertainties of the RIL-TUD fission cross 
section measurement employing the TCAPM, 9:42012 
(RA;XA) 

Angular distributions of fission fragments from **°U, 7*U and 
237Np near the /n,2nf/ threshold, 9:42136 (RA;XA) 

Fission 

1982 INDC/NEANDC Nuclear Standards File - status and 
recommendations on the uranium 235 fission cross section 
and the californium 252 fission neutron spectrum, 9:42121 
(RA;XA) 

Current problems in the data base for a reevaluation of the 
2351) fission cross section in the fast neutron energy region, 
9:42123 (RA;XA) 

Fission cross-section normalization problems, 9:42120 (RA;XA) 

Fission cross section measurements in reactor physics and 
dosimetry benchmarks, 9:42134 (RA;XA) 

Fission fragment angular distributions and total kinetic energies 
for > U(n,f) from 0.18 to 8.83 MeV, 9:42152 (BA;NL) 

Investigation of fission layers for precise fission cross section 
measurements with a gridded ionization chamber, 9:42137 
(RA;XA) 

NBS measurements of the 7*5U fission cross section, 9:42119 
(RA;XA) 

Preliminary evaluation of the *>U(n,f) cross-section from 100 
keV to 20 MeV, 9:42124 (RA;XA) 

Some comments on the 7°5U fission cross-section data base 
above 1.5 MeV, 9:42122 (RA;XA) 

Statistical analysis of fission cross section measurements on 
sup(233,235,238)U, *°7Np, sup(239,242)Pu at neutron 
energies of 2.6, 8.5 and 14.7 MeV, 9:42118 (RA;XA) 

Fission Fragments 

Angular distributions of fission fragments from ***U, **U and 

237Np near the /n,2nf/ threshold, 9:42136 (RA;XA) 
Gamma Cascades 

Correlation between intensities of the two-quanta cascades in 
the 1**Dy(n,2y)'® Dy reaction and effective cross sections of 
the '**Dy(d,p)'®Dy reaction, 9:42105 (R;SU;In Russian) 

Inelastic Scattering 

Analysis of particle scattering on nuclei with vibrational level 
excitation, 9:42036 (R;SU;In Russian) 

Energy spectra of secondary neutrons from the 7°°Pu (n, xn) 
reactions, 9:42112 (RA;IL) 

Study of structure of nuclei with neutrons and nuclear data 
measurements for MFE. Progress report, December 1, 1981- 
July 31, 1984, 9:42034 (R;US) 

Integral Cross Sections 

1982 INDC/NEANDC Nuclear Standards File - status and 
recommendations on the uranium 235 fission cross section 
and the californium 252 fission neutron spectrum, 9:42121 
(RA;XA) 


NEUTRON SPECTRA 
Data Processing 


Comparative analysis of the neutron cross-sections of iron from 
various evaluated data libraries, 9:42071 (R;XA) 

Computer calculation of neutron cross sections with Hauser- 
Feshbach code STAPRE incorporating the hybrid pre- 
compound emission model. Final report for the period 1 
December 1981-30 June 1983, 9:42083 (R;XA) 

Current problems in the data base for a reevaluation of the 
235) fission cross section in the fast neutron energy region, 
9:42123 (RA;XA) 

Fission cross section measurements in reactor physics and 
dosimetry benchmarks, 9:42134 (RA;XA) 

IAEA consultants’ meeting on the U-235 fast-neutron fission 
cross-section. Conclusions and recommendations, 9:42115 
(RA;XA) 

NBS measurements of the 7**U fission cross section, 9:42119 
(RA;XA) 

Preliminary evaluation of the 7**U(n,f) cross-section from 100 
keV to 20 MeV, 9:42124 (RA;XA) 

Revised value for the **Cf fission spectrum-averaged cross 
section for *°U fission, osub(f)-bar(U235,chisub(Cf)), 
9:42133 (RA;XA) 

Some comments on the **°U fission cross-section data base 
above 1.5 MeV, 9:42122 (RA;XA) 

Statistical analysis of fission cross section measurements on 
sup(233,235,238)U, **7Np, sup(239,242)Pu at neutron 
energies of 2.6, 8.5 and 14.7 MeV, 9:42118 (RA;XA) 

Meetings 

Fourth international school on neutron physics. Lectures, 
9:42008 (R;SU) 

Proceedings of the 1983 seminar on nuclear data, 9:42007 
(R;JP;In Japanese and English) 

Neutron Spectra 

1982 INDC/NEANDC Nuclear Standards File - status and 
recommendations on the uranium 235 fission cross section 
and the californium 252 fission neutron spectrum, 9:42121 
(RA;XA) 

Nuclear Data Collections 

1982 INDC/NEANDC Nuclear Standards File - status and 
recommendations on the uranium 235 fission cross section 
and the californium 252 fission neutron spectrum, 9:42121 
(RA;XA) 

Particle Production 

Study of Asup(+)sub(c) produced in nC interactions at 

approximately 58 GeV, 9:41768 (R;SU) 
Pickup Reactions 

Study of structure of nuclei with neutrons and nuclear data 
measurements for MFE. Progress report, December 1, 1981- 
July 31, 1984, 9:42034 (R;US) 

R Matrix 

Using of R-matrix approach for description of nucleon 
scattering by potential with diffuse edge, 9:42155 (R;SU;In 
Russian) 

Strength Functions - 
Observation of the spin-orbital splitting of the neutron strength 
function 3p maximum, 9:42094 (R;SU;In Russian) 
Total Cross Sections 
Comparative analysis of the neutron cross-sections of iron from 
various evaluated data libraries, 9:42071 (R;XA) 
Woods-Saxon Potential 
Using of R-matrix approach for description of nucleon 
scattering by potential with diffuse edge, 9:42155 (R;SU;In 
Russian) 
NEUTRON SOURCES 
Excludes reactors even when used as neutron sources. 
Flux Density 
Flux density distribution from a disk-shaped, uniformly 
emitting source in nondispersive media, 9:42217 (R;RO) 
NEUTRON SPECTRA 
Computer Codes 
Library of service programs for neutron time-of-flight spectra 
processing, 9:41041 (R;SU;In Russian) 
Data 
Library of service programs for neutron time-of-flight spectra 
processing, 9:41041 (R;SU;In Russian) 





NEUTRON SPECTRA 
Spectra Unfolding 


Spectra Unfolding 
Effect of normalization on the neutron spectrum adjustment 
procedure, 9:41035 (R;NL) 
NEUTRON SPECTROMETERS 
Efficiency 


Proposed 14-MeV neutron spectrometer system for JET, 
9:42402 (R;SE) 
Performance 
Improvement of the energy resolution of a TOF neutron 
spectrometer by using a high energy RF buncher, 9:40952 
(R;FR) 
NEUTRON SPECTROSCOPY 
Time-of-Flight Spectrometers 
Investigation of the neutron energy spectrum from the 
spontaneous fission of Cf-252 by means of time-of-flight 
spectroscopy, 9:41045 (RA;XA) 
NEUTRON TRANSPORT 
Computer Calculations 
Optimized grid for problems with a one-dimensional 
cylindrical geometry, 9:42213 (R;SU;In Russian) 
Discrete Ordinate Method 
FURNACE calculations for JET neutron diagnostics, 9:42346 
(R;NL) 
NEUTRON TRANSPORT THEORY 
See also MULTIGROUP THEORY 
Cross Sections 
Some problems of using the neutron cross section 
parametrization by mean resonance parameters in the 
forbidden level range, 9:40105 (R;SU;In Russian) 
Resonance Scattering 
Some problems of using the neutron cross section 
parametrization by mean resonance parameters in the 
forbidden level range, 9:40105 (R;SU;In Russian) 
Thermalization 
Kinetic equation of thermalization and a thermal neutron 
spectrum in an oscillating nonequilibrium medium, 9:42216 
(R;SU;In Russian) 
NEUTRON-GAMMA LOGGING 
Gamma Spectroscopy 
Gamma-ray spectrometry applied to down-hole logging, 
9:41568 (RA;XA) 
Optimization 
Gamma-ray spectrometry applied to down-hole logging, 
9:41568 (RA;XA) 
NEUTRON-RICH ISOTOPES 
Beta-Minus Decay 
Neutron rich nuclei near Z=20 studied at Isolde: techniques 
and results, 9:42076 (RA;FR;In French) 
Energy Levels 
Nuclei far from the stability valley produced by heavy ions, 
9:42082 (RA;FR;In French) 
Nuclear Properties 
Neutron rich nuclei near Z=20 studied at Isolde: techniques 
and results, 9:42076 (RA;FR;In French) 
NEUTRONS 


See also FAST NEUTRONS 
SLOW NEUTRONS 
THERMAL NEUTRONS 


Electric Dipole Moments 
Electric dipole moment of the neutron in a gauge theory, 
9:41828 (R;SU) 
Electromagnetic Form Factors 
Polarization vector of the recoil neutron in the deuteron 
electrodisintegration and the charge form factor of a 
neutron, 9:42017 (RA;SU;In Russian) 
Higgs Model 
N-antiN oscillation time inside nuclei, 9:41881 (RA;FR) 
Oscillations 


N-antiN oscillation time inside nuclei, 9:41881 (RA;FR) 
Particle Production 
Cross sections of neutron production with energies of 7,5-190 
MeV in the p+A — n+X reaction at 1-9 GeV/c, 7* +A > 
n+X reaction at 1-6 GeV/c, 7” +A — n+Xé reaction at 1,4 
and 5 GeV/c, 9:42015 (R;SU;In Russian) 
Neutron polarization in binary charge-exchange reactions, 
9:41811 (R;SU;In Russian) 
Phase Shift 
Neutron phase shift in moving matter, 9:42229 (R;AU) 
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Spin Orientation 
Polarization vector of the recoil neutron in the deuteron 
electrodisintegration and the charge form factor of a 
neutron, 9:42017 (RA;SU;In Russian) 
SU-5 Groups 
N-antiN oscillation time inside nuclei, 9:41881 (RA;FR) 
Transmission 
Resonance damping of anomalous transmission of neutrons 
through crystals at Laue diffraction, 9:42227 (R;SU;In 
Russian) 
NEVADA TEST SITE 
Radioactive Waste Disposal 
Location performance objectives for the NNWSI area-to- 
location screening activity, 9:39731 (R;US) 
NEW JERSEY 
Energy Emergency Preparedness Program. Final report, June 
20, 1979-September 30, 1980, 9:40241 (R;US) 
NEW MEXICO 
Exploratory Wells 
Geothermal exploration in Trans-Pecos, Texas/New Mexico. 
Final report, 9:39911 (R;US) 
Geochemical Surveys 
Geothermal exploration in Trans-Pecos, Texas/New Mexico. 
Final report, 9:39911 (R;US) 
Geophysical Surveys 
Geothermal exploration in Trans-Pecos, Texas/New Mexico. 
Final report, 9:39911 (R;US) 
NEW YORK 
Energy Emergency Preparedness Program. Final report, June 
20, 1979-September 30, 1980, 9:40241 (R;US) 
NEW YORK BIGHT 
Water Quality 
Ecological stress and the New York Bight: science and 
management, 9:41174 (R;US) 
NEWBORNS 
See NEONATES 
NEWTON MECHANICS 
See CLASSICAL MECHANICS 
NICKEL 
Absorption Spectroscopy 
Analysis, by atomic-absorption spectrophotometry, of activated 
charcoal, 9:40697 (R;ZA) 
Catalytic Effects 
Catalytic hydrotreatment studies with model compounds. 
Quarterly report, April 1-June 30, 1984, 9:39266 (R;US) 
Chemistry of autocatalytic liquefaction of coal, 9:39132 
(RA;US) 
LC-finer catalyst testing. Final report, 9:39246 (R;US) 
Nickel catalyzed gasification of brown coal in a fluidized bed 
reactor, 9:39150 (RA;US) 
Emission Spectroscopy 
Analysis, by atomic-absorption spectrophotometry, of activated 
charcoal, 9:40697 (R;ZA) 
Ion Implantation 
Characterization of ion implanted deuterium traps in nickel by 
equilibration with deuterium gas, 9:40557 (R;US) 
TEM study of ion beam mixed nickel silicides formed on SiC 
at different implant temperatures, 9:40496 (R;US) 
Monitoring 
Control technology assessment for coal gasification and 
liquefaction processes, Combustion Engineering Process 
Development Unit, Windsor, Connecticut. Report for the 
site visit of January 1979. Final report, 9:39572 (R;US) 
Physical Radiation Effects 
Parameter of preference in metal void swelling theory, 9:40520 
(RA;UA;In Russian) 
Sorptive Properties 
Reaction mechanisms in combustion: formation of soot and 
polycyclic aromatic hydrocarbons. Final technical report, 1 
April 1980-31 March 1984, 9:40795 (R;US) 
Superconductivity 
Low temperature properties of Mo/Ni superlattices, 9:40506 
(R;US) 
Toxicity 
Control technology assessment for coal gasification and 
liquefaction processes, Combustion Engineering Process 





Development Unit, Windsor, Connecticut. Report for the 
site visit of January 1979. Final report, 9:39572 (R;US) 
X-Ray Fluorescence Analysis 
X-ray fluorescence method for determination of nickel and 
cobalt in ferrous laterites, 9:40681 (R;XJ;In Russian) 
X-Ray Spectra 
Laser-heated X-ray flashlamp brightness measurements, 9:40879 
(J;US) 
NICKEL 58 
Collective Model 
Nuclear spectroscopy as a trial of the effective interaction 
beyond Hartree-Fock approximation, 9:42073 (RA;FR;In 
French) 
E2-Transitions 
Observed decays of E2 excited states in some nuclei, 9:42063 
(RA;SU;In Russian) 
Energy Levels 
Nuclear spectroscopy as a trial of the effective interaction 
beyond Hartree-Fock approximation, 9:42073 (RA;FR;In 
French) 
Giant Resonance 
Observed decays of E2 excited states in some nuclei, 9:42063 
(RA;SU;In Russian) 
M1-Transitions 
Excitation of M1 transitions by inelastic proton scattering at 
200MeV, 9:42075 (RA;FR;In French) 
Magnetic resonance electroexcitation of spherical nuclei, 
9:42084 (RA;SU;In Russian) 
M2-Transitions 
Magnetic resonance electroexcitation of spherical nuclei, 
9:42084 (RA;SU;In Russian) 
NICKEL 58 TARGET 
Neutron Reactions 
Study of structure of nuclei with neutrons and nuclear data 
measurements for MFE. Progress report, December 1, 1981- 
July 31, 1984, 9:42034 (R;US) 
NICKEL 60 
E2-Transitions 
Observed decays of E2 excited states in some nuclei, 9:42063 
(RA;SU;In Russian) 
Giant Resonance 
Observed decays of E2 excited states in some nuclei, 9:42063 
(RA;SU;In Russian) 
M1-Transitions 
Excitation of M1 transitions by inelastic proton scattering at 
200MeV, 9:42075 (RA;FR;In French) 
NICKEL 60 TARGET 
Neutron Reactions 
Study of structure of nuclei with neutrons and nuclear data 
measurements for MFE. Progress report, December 1, 1981- 
July 31, 1984, 9:42034 (R;US) 
NICKEL 62 
M1-Transitions 
Excitation of M1 transitions by inelastic proton scattering at 
200MeV, 9:42075 (RA;FR;In French) 
NICKEL 63 
Diffusion 
Mechanisms of impurity diffusion in rutile, 9:40597 (R;US) 
NICKEL 64 
M1.-Transitions 
Excitation of M1 transitions by inelastic proton scattering at 
200MeV, 9:42075 (RA;FR;In French) 
NICKEL ALLOYS 
See also ALLOY-A-286 
CHROMIUM-NICKEL STEELS 
KOVAR 


Hydrogen Embrittlement 
Effect of hydrogen on the dislocation structure of deformed 
nickel, 9:40568 (J;US) 
NICKEL COMPLEXES 
Chemical Radiation Effects 
Difference between the oxidation of 1,4,7 triacetate-1,4,7 
triazacyclonane nickel (II) in aqueous solutions by hydroxyl 
radicals and by electrochemical means, 9:40758 (RA;IL) 
Chemical Reaction Kinetics 
Kinetics of the reactions of hydrated electrons with metal 
complexes. Pulse radiolysis experiments and theoretical 
considerations, 9:40715 ®ND 


Electrochemistry 
Difference between the oxidation of 1,4,7 triacetate-1,4,7 
triazacyclonane nickel (II) in aqueous solutions by hydroxyl 
radicals and by electrochemical means, 9:40758 (RA;IL) 


Effect of methylation on the properties of 1,4,8,11 
tetraazacyclotetradecane nickel (I) in aqueous solutions, 
9:40762 (RA;IL) 

Properties of the tervalent nickel complex with 1,5,8,11,14 
pentaazacyclohexadecane in aqueous solutions. A pulse 
radiolytic study, 9:40761 (RA;IL) 

NICKEL OXIDES 
Reduction 

Surface chemistry of NiO (100). Master’s thesis, 9:40706 

(R;US) 
Surface Properties 

Surface chemistry of NiO (100). Master’s thesis, 9:40706 

(R;US) 
NICOTINAMIDE 
Radiosensitivity Effects 

Radiation protection of human lymphocytes by nicotinamide. 

Implication for DNA repair, 9:41426 (RA;IL) 


See NUCLEAR INSTRUMENT MODULES 
NIOBIUM 
Magnetic Flux 
Flux pinning by voids in surface-oxidized superconducting 
niobium and vanadium, 9:40508 (R;NL) 
Voids 
Flux pinning by voids in surface-oxidized superconducting 
niobium and vanadium, 9:40508 (R;NL) 
NIOBIUM ALLOYS 


See also INCONEL 600 
INCONEL 625 


Surface superconductivity of Nb-79% Zr alloy, 9:40531 
(R;SU;In Russian) 
NIOBIUM OXIDES 
Tonic Conductivity 
Ionic conductivity in lithium hexaoxometallate solid solutions, 
9:40594 (RA;US) 
NITRATES 
See also MERCURY NITRATES 


PLUTONIUM NITRATES 
URANIUM NITRATES 


Estimation of the potential and probable source regions for 
acid precipitation. Final report, 9:41146 (R;US) 
Transport 


Estimation of the potential and probable source regions for 
acid precipitation. Final report, 9:41146 (R;US) 
Washout 
Estimation of the potential and probable source regions for 
acid precipitation. Final report, 9:41146 (R;US) 
NITRIC ACID 
Crystal Structure 
Structural properties of HNOs-graphite intercalation 
compounds studied by neutron diffraction and high energy 
nuclear photon scattering, 9:40631 (RA;IL) 
Neutron Diffraction 
Structural properties of HNOs-graphite intercalation 
compounds studied by neutron diffraction and high energy 
nuclear photon scattering, 9:40631 (RA;IL) 
Precipitation Scavenging 
Acidification of rain by the oxidation of dissolved SO. and the 
absorption of HNOs, 9:41151 (R;US) 
Resonance Scattering 
Structural properties of HNOs-graphite intercalation 
compounds studied by neutron diffraction and high energy 
nuclear photon scattering, 9:40631 (RA;IL) 
NITRIC OXIDE 
NO. 
Reduction 
Nitric oxide (NO) reduction by retorted oil shale, 9:39656 
(J;US) 





Electron-Molecule Collisions 


NITROGEN 
Electron-Molecule Collisions 

Cross sections for collisions of subexcitation electrons with 
molecules, 9:41651 (RA;US) 

Dipole oscillator strengths observed in electron impact, 
9:41644 (RA;US) 

Measurements of secondary electron cross sections by the 
pulsed electron beam time-of-flight method. I. Molecular 
nitrogen, 9:41647 (RA;US) 

Ton Pairs 

Intensity fluctuations in the size distributions of heterogeneous 

clusters, 9:41692 (RA;AT) 
Ton-Molecule Collisions 

Collision energy dependence of the reactions of Ar* 
(2Psub(1/2)) and Ar* (?Psub(3/2)) with Ne, 9:41705 
(RA;AT) 

Internal state distribution of NzH* produced by hydrogen 
abstraction from He and by proton transfer of Hs*, 9:41706 
(RA;AT) 

Laser Spectroscopy 

Laser-induced breakdown spectroscopy for elemental analysis, 

9:39375 (R;US) 
Molecule-Molecule Collisions 

Dissociative excitation of metal-halogen molecules by 
metastable noble-gas atoms and nitrogen metastable 
molecules, 9:41719 (RA;AT) 

Oscillator Strengths 

Dipole oscillator strengths observed in electron impact, 

9:41644 (RA;US) 
Phase Diagrams 

Phase diagram of N2 determined by Raman spectroscopy from 

15 to 300 K at pressures to 52 GPa, 9:40728 (J;US) 
Photon Emission 

Determination of the absolute photon yield from electron 

irradiated gases, 9:41654 (RA;AU) 
Raman Spectroscopy 

Coherent anti-Stokes Raman spectroscopy diagnostics for coal 

gasification streams, 9:39271 (R;US) 
NITROGEN 13 
Radiochemistry 

Incorporation of stable and radioactive isotopes via 

organoborane chemistry, 9:40786 (J;US) 
NITROGEN 14 
Isotope Effects 

Calculation of reduced partition function ratios of isotopically 
substituted molecules on a quantum chemical base. 
Possibilities and limitations of the evaluation of isotope 
effects by means of the semiempirical MINDO/3- and 
MNDO-MO methods, 9:40726 (R;DD;In German) 

NITROGEN 14 REACTIONS 
Binary Fission 

Enhanced emission of nonequilibrium light particles in the 

reaction plane, 9:42109 (J;US) 
Heavy Ion Reactions 

Evolution of dissipative processes for nucleon energy near the 

Fermi energy, 9:42068 (RA;FR;In French) 
Precompound-Nucleus Emission 

Dynamic and preequilibrium emission in the heavy ion 

reactions, 9:42067 (RA;FR;In French) 
NITROGEN 14 TARGET 
Photonuclear Reactions 

Study on high-lying states of nuclei in the photon resonance 
scattering near pion production threshold, 9:42041 
(RA;SU;In Russian) 

NITROGEN 15 
Isotope Effects 

Calculation of reduced partition function ratios of isotopically 
substituted molecules on a quantum chemical base. 
Possibilities and limitations of the evaluation of isotope 
effects by means of the semiempirical MINDO/3- and 
MNDO-MO methods, 9:40726 (R;DD;In German) 

Radiochemistry 

Incorporation of stable and radioactive isotopes via 

organoborane chemistry, 9:40786 (J;US) 


ERA- 9/20 / 244S 


NITROGEN 16 
Beta-Minus Decay 

Meson exchange corrections to nuclear weak axial charge 
density in hard pion model and O* reversible O~ transition 
in A = 16 nuclei, 9:42046 (R;SU) 

Two-body weak axial charge density and nuclear structure 
correlation effects in the isovector transition *O(O:;* ) 
reversible **N(O,— ), 9:42047 (R;SU) 

NITROGEN 18 
Energy-Level Transitions 

Research in Nuclear Physics. Progress report, August 1, 1983- 

July 31, 1984, 9:42059 (R;US) 
NITROGEN COMPOUNDS 


See also NITRATES 
NITROGEN OXIDES 


Chemical Reactions 

Nitrogen-containing components from shale oil as modifiers in 

paving applications, 9:39658 (J;US) 
NITROGEN IONS 
Ion-Atom Collisions 

Investigation of the projectile atomic number dependence of 

the L-subshell ionization. No. B/9, 9:41678 (R;HU) 
Ton-Molecule Collisions 

Guided beam experiments on the low energy charge transfer 
N* + CO— CO* + N, 9:41703 (RA;AT) 

Internal state distribution of N2H* produced by hydrogen 
abstraction from He and by proton transfer of Hs*, 9:41706 
(RA;AT) 

Vibrational States 
Vibrational temperature of N2* and O2* drifting in helium at 
elevated E/N, 9:41707 (RA;AT) 
NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 
See also NITRIC OXIDE 
Adsorption 

Evaluation of NOXSO combined NOX/SOX flue gas cleanup. 
Monthly progress report, October 1, 1983-November 30, 
1983, 9:39389 (R;US) 

Air Pollution Abatement 
Simultaneous SO/sub x//NO/sub x/ control for low-rank 
coals, 9:39994 (R;US) 
Chemical Properties 
Both sides now: the chemistry of clouds, 9:41232 (R;US) 
Chemical Reaction Yield 

Combustion characteristics and air pollution emissions from 

various coal-oil dispersions, 9:39492 (RA;US) 
Chemical Reactions 

Discussions at the Avco-Everett Research Laboratory of (a) 
the E-Beam scrubber and (b) slagging combustors, August 6, 
1982 (Avco-Ebara process), 9:39993 (RA;US) 

Electron-Molecule Collisions 

Dipole oscillator strengths observed in electron impact, 

9:41644 (RA;US) 
Oscillator Strengths 
Dipole oscillator strengths observed in electron impact, 
9:41644 (RA;US) 
Physical Properties 
Both sides now: the chemistry of clouds, 9:41232 (R;US) 
Removal 

Discussions at the Avco-Everett Research Laboratory of (a) 
the E-Beam scrubber and (b) slagging combustors, August 6, 
1982 (Avco-Ebara process), 9:39993 (RA;US) 

Reaction mechanisms in combustion: formation of soot and 
polycyclic aromatic hydrocarbons. Final technical report, 1 
April 1980-31 March 1984, 9:40795 (R;US) 

NITROSO COMPOUNDS 


See also METHYL NITROSOUREA 
NITROSOUREAS 
Bi 


Constitutive levels and resynthesis of O®-methylguanine 
acceptor activity in mammalian cells, 9:41538 (BA;US) 
O®-alkylguanine transferase activity of rat liver chromatin, 
9:41536 (BA;US) 
Biological Effects 
Restoration of normal resistance to killing and of post- 
replication recovery (PRR) in CHO-uv-1 cells by 
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transformation with hamster or human DNA, 9:41294 
(BA;US) 
NITROSOUREAS 
Genetic Effects 
Mutation studies and mutation breeding in grain legumes, 
9:41514 (RA;XA) r 
Mutagenesis 
Mutation studies and mutation breeding in grain legumes, 
9:41514 (RA;XA) 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NMR SPECTROMETERS 


Solid state NMR methods for coal science. Progress report, 
April 1, 1984-June 30, 1984, 9:39370 (R;US) 
NO. 2 FUEL OIL 
See HEATING OILS 
NOBLE GASES 
See RARE GASES 
NOISE (REACTOR) 
See REACTOR NOISE 
NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONDESTRUCTIVE ANALYSIS 
See also DELAYED NEUTRON ANALYSIS 
Safeguards 
Safeguarding NDA systems, 9:39774 (R;US) 
NONDESTRUCTIVE TESTING 
Use of low energy photons in nondestructive testing. Analysis 
of components of a resin-silica composite and determination 
of internal density of light materials, 9:40907 (R;FR;In 
French) 
Meetings 
Review of progress in quantitative NDE, 9:40908 (R;US) 
NON-DISPERSIVE ION WAVES 
See ION ACOUSTIC WAVES 
NONLEPTONIC DECAY 
See WEAK HADRONIC DECAY 
NONRADIOACTIVE WASTE DISPOSAL 
See WASTE DISPOSAL 
NONRADIOACTIVE WASTES 


See GASEOUS WASTES 
SOLID WASTES 


Lignite-A major resource for the economic development of 
North Dakota: problems and prospects, 9:39407 (RA;US) 
Coal Mines 
Falkirk Mining Company: from concept to major lignite 
producer, 9:39417 (RA;US) 
Planning 
Lignite-A major resource for the economic development of 
North Dakota: problems and prospects, 9:39407 (RA;US) 
Wind 
Northwest, North Central, and Alaska wind atlas, 9:39924 
(B;US) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NOVETTE FACILITY 
Cost 
Novette project: cost and schedule, 9:42479 (R;US) 
Management 
Novette project: cost and schedule, 9:42479 (R;US) 
NOXSO PROCESS 
Chemistry 


Evaluation of NOXSO combined NOX/SOX flue gas cleanup. 
Monthly progress report, October 1, 1983-November 30, 
1983, 9:39389 (R;US) 

Flowsheets 

Evaluation of NOXSO combined NOX/SOX flue gas cleanup. 
Monthly progress report, October 1, 1983-November 30, 
1983, 9:39389 (R;US) 

Research Programs 

Evaluation of NOXSO combined NOX/SOX flue gas cleanup. 
Monthly progress report, October 1, 1983-November 30, 
1983, 9:39389 (R;US) 


NOZZLES 
Erosion 
Erosion study of Flosonic and Peabody atomizers in a coal 
liquid mixture environment (Burner tips (atomizers)), 9:39489 
(RA;US) 
Hydrodynamics 
Application of mixed finite element to two phase flow 
computations, 9:40006 (R;FR) 
In-Service Inspection 
Analyses of the impact of inservice inspection using a piping 
reliability model, 9:40017 (R;US) 
N*RESONANCES 
Particle Production 
A-isobar excitation in carbon nuclei in charge-exchange 
reaction (*He,t) at 4.4-10.7 GeV/c, 9:42021 (R;SU) 
NSLS 
Accelerator Facilities 
Construction and maintenance of SUNY facilities at the 
National Synchrotron Light Source. Progress report, 1 July 
1983-1 July 1984. Final report, 9:41005 (R;US) 
Phase II beam lines at the National Synchrotron Light Source, 
9:40998 (R;US) 
Beam Injection 
Use of a first-harmonic RF system in the NSLS booster, 
9:41000 (R;US) 
Particle Boosters 
Use of a first-harmonic RF system in the NSLS booster, 
9:41000 (R;US) 
NSRR REACTOR 
Nuclear Safety Research Reactor in Japan. 
In Pile Loops 
Fabrication and performance tests of NSRR high-temperature 
high-pressure loop, 9:40142 (R;JP;In Japanese) 
NUCLEAR ATTACKS 
See NUCLEAR WEAPONS 
NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 
1981 WIMS nuclear data library, 9:41997 (R;GB) 
Attempt for revision of JNDC FP Decay Data File, 9:42088 
(R;JP) 
Information Validation 
Alternate ways for automation of evaluating nuclear physical 
data reliability from primary literature, 9:42006 (RA;SU;In 
Russian) 
Reliability 
Alternate ways for automation of evaluating nuclear physical 
data reliability from primary literature, 9:42006 (RA;SU;In 
Russian) 
Reviews 
Report of the chairman of the International Nuclear Data 
Committee for the period 1980-1982, 9:42548 (R;XA) 
NUCLEAR EXPLOSIONS 
Specifically named single nuclear explosions are listed by name 
and the word EVENT, e.g., BOXCAR EVENT. All projects 
involving nuclear explosions are listed by the project name and 
the word PROJECT, e.g., PLOWSHARE PROJECT. 
Blast Effects 
Effects of nuclear and conventional chemical explosions on 
vegetation, 9:41136 (R;US) 
Environmental Effects 
Populations of small mammals inhabiting sites 22 to 32 years 
after nuclear events, 9:41134 (R;US) 
NUCLEAR FACILITIES 


See also FEED MATERIALS PLANTS 
FUEL CYCLE CENTERS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 
Data Acquisition Systems 
Collective system for experimental data recording on the base 
of computer standard memory devices, 9:42536 (R;SU;In 
Russian) 
Radiation Monitoring 
Distributed hierarchical radiation monitoring system, 9:40164 
(RA;IL) 





Method of risk assessment for a multi-plant site, 9:41222 
(R;GB) 
NUCLEAR FRAGMENTS 


See also FISSION FRAGMENTS 
HYPERNUCLEI 


Microscopic model of collisions of fast nuclei (Esub(lab) > = 
100 MeV per nucleon) with potential internucleonic 
interaction. Formation of fragments, 9:42171 (R;SU;In 
Russian) 
NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 
NUCLEAR FUELS 
See also SPENT FUELS 
Activation Analysis 
Delayed neutron method for measurement of fissile/fertile 
content of samples ranging from environmental to irradiated 
fuel, 9:40672 (R;US) 
NUCLEAR INDUSTRY 
Legislation 
Information report on state legislation. Vol. 10, No. 5, 9:40092 
(R;US) 
NUCLEAR INSTRUMENT MODULES 
Counting Circuits 
Integrated counting system: user guide, 9:41032 (R;GB) 
NUCLEAR LOG 
See RADIOACTIVITY LOGGING 
NUCLEAR MAGNETIC RESONANCE 
Pulse Generators 
Microcomputer controlled pulse sequence generator for NMR 
applications, 9:41105 (RA;IL) 
NUCLEAR MATERIALS MANAGEMENT 
Experience using a spent-fuel measurement system, 9:40020 
(J;US) 
Accounting 
Analysis of tank calibration data from several runs, 9:39777 
(R;US) 
Demonstration of the calorimetric assay of large mass, high 
burn-up PuO: samples, 9:39779 (R;US) 
Estimation methods for process holdup of special nuclear 
materials, 9:39781 (R;US) 
Field test and evaluation of the simultaneous calorimetric assay 
system, 9:39778 (R;US) 
Measurement control assessment of radiometric calorimeters 
using nonstandards based indicators, 9:39780 (R;US) 
Safeguarding NDA systems, 9:39774 (R;US) 
Nondestructive Analysis 
Safeguarding NDA systems, 9:39774 (R;US) 
Safeguards 
Design and evaluation of an integrated safeguards system: 
principles, 9:39776 (R;US) 
NUCLEAR MATTER 
Phase Transformations 
Collisions of high energy heavy ions and problem of phase 
transitions between hadron and quark-gluon matter, 9:41845 
(RA;SU;In Russian) 
NUCLEAR PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 
Czechoslovak Organizations 
Nuclear physics in Czechoslovakia - the last five years and 
further prospects, 9:42004 (RA;CS;In Czech) 
Meetings 
7. Biennial workshop on nuclear physics, 9:42009 (R;FR;In 
French, English) 
Research Programs 
Annual progress report on nuclear data, 1983. Volume 3, 
9:42010 (R;BE) 
Engineering Physics Division progress report, December 31, 
1983, 9:40275 (R;US) 
Progress report, 1982/83, 9:42003 (R;AT;In German) 
Progress report of the nuclear physics department, 9:41998 
(R;FR) 


Review of Physics Research Programs at LAMPF. Progress 
report, January-December 1983, 9:40964 (R;US) 
Reviews 
Nuclear physics in Czechoslovakia - the last five years and 
further prospects, 9:42004 (RA;CS;In Czech) 
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Technology Transfer 
Internationalization of science in developing countries, 9:42504 
(R;IT) 
NUCLEAR POWER 
Neutrons 
Neutron and nuclear power, 9:40008 (RA;SU;In Russian) 
NUCLEAR POWER PLANTS 
Capitalized Cost 
Specific capital cost estimate for a nuclear power plant (NPP) 
in Israel, 9:40094 (RA;IL) 
Control Rooms 
Human factors in reactor facility design, 9:40197 (RA;US) 
Process monitoring and simulation code verification using 
interactive computer animation, 9:40127 (R;US) 
Emergency Plans 
Emergency preparedness exercise Posavje 82 in support of the 
Krsko Nuclear Power Plant, Krsko, Yugoslavia. Report to 
the Government of Yugoslavia, 9:40174 (R;XA) 
Environmental Impacts 
Draft environmental statement related to the operation of 
River Bend Station (Docket No. 50-458), 9:41260 (R;US) 
Gaseous Wastes 
Technique of evaluation of individual radiation doses to 
population from nuclear plant gaseous wastes, 9:41429 
(R;SU;In Russian) 
Hazards 
Earthquake-hazard analysis for nuclear power plants, 9:40195 
(RA;US) 
In-Service Inspection 
Ultrasonic search head for automated examinations, 9:40114 
(R;US) 
Primary Coolant Circuits 
Ultrasonic search head for automated examinations, 9:40114 
(R;US) 
Radiation Accidents 
RAC: computer system for radiation accident dose assessment, 
9:41191 (R;US) 
Radioactive Effluents 
QWATA documentation. Revision 1, 9:41484 (R;US) 
Reactor Decommissioning 
Nuclear reactor decommissioning: an analysis of the regulatory 
environments, 9:40089 (R;US) 
Reactor Maintenance 
The in-plant reliability data system (IPRDS)--A utility oriented 
data base, 9:40009 (J;US) 
Reliability 
The in-plant reliability data system (IPRDS)--A utility oriented 
data base, 9:40009 (J;US) 
Risk Assessment 
Comparative probabilistic risk assessment of nuclear and fossil 
fuel power plants. Methodology, 9:40163 (RA;IL) 
Seismic Effects 
Earthquake-hazard analysis for nuclear power plants, 9:40195 
(RA;US) 
Site Selection 
Site selection for nuclear power plants. Consideration of the 
uncertainties in the radiological risk assessment, 9:40132 
(RA;IL) 
Steam Condensers 
Changes to ASME Steam Condensing Apparatus Power Test 
Code (PTC) 12.2 and TVA condenser test experience, 
9:39981 (RA;US) 
Church-window condenser concept, design, and experience, 
9:39968 (RA;US) 
Coating systems for protecting condenser components exposed 
to cooling water, 9:39977 (RA;US) 
Condenser systems reliability - the A/E’s role, 9:39959 
(RA;US) 
Condenser design and procurement guidelines, 9:39960 
(RA;US) 
Condenser tube rolling tests, 9:39964 (RA;US) 
Condenser performance improvements: techniques developed 
by the CEGB, 9:39971 (RA;US) 
Condenser cleanliness methods and practices at Florida Power 
and Light Company, 9:39979 (RA;US) 





247S / ERA- 9/20 


Condensers, problems, remedies: ENEL experiences, 9:39980 
(RA;US) 
Corrosion monitoring of condensing systems, 9:39978 (RA;US) 
Current cathodic protection practice in steam surface 
condensers, 9:39972 (RA;US) 
Cycling tests of rolled tube joints sea cure, Al-6X, and 
titanium, 9:39965 (RA;US) 
High reliability condenser design, 9:39958 (RA;US) 
Improvement of condenser deaeration, 9:39974 (RA;US) 
Improving the thermal performance of large condenser tube 
bundles, 9:39967 (RA;US) 
Keynoote address power plant condenser technology - the 
state of the art, 9:39957 (RA;US) 
Kinetic bonding of condenser tubes to tubesheets, 9:39966 
(RA;US) 
Performance of mechanically-expanded tube joints, 9:39963 
(RA;US) 
Requirements and experience with mechanically expanded tube 
joints, 9:39962 (RA;US) 
Space allotment for surface condensers, 9:39961 (RA;US) 
Swedish State Power Board's experience with welded tube 
joints, 9:40115 (RA;US) 
Symposium on state-of-the-art condenser technology, 9:39956 
(R;US) 
Tube bundle design and performance experience in large units, 
9:39969 (RA;US) 
Tube bundle design and performance experience in large EDF 
condensers, 9:39970 (RA;US) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR REACTION KINETICS 
Meetings 
Workshop on nuclear dynamics III, 9:41999 (R;US) 
NUCLEAR REACTIONS 


See also COMPOUND-NUCLEUS REACTIONS 
FUSION REACTIONS 
HADRON REACTIONS 
LEPTON REACTIONS 
PHOTONUCLEAR REACTIONS 
PRECOMPOUND-NUCLEUS EMISSION 


Magnetic Fields 
Determination of interaction point coordinates and reaction 
angles in a homogeneous magnetic field, 9:42014 (R;SU;In 
Russian) 
Relativistic Range 
Relativistic nuclear physics, 9:42164 (RA;CS;In Czech) 
Statistical Models 
Statistical models of nuclear reactions, 9:42165 (RA;CS;In 
Slovak) 
Vertex Functions 
Determination of interaction point coordinates and reaction 
angles in a homogeneous magnetic field, 9:42014 (R;SU;In 
Russian) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR SAFETY RESEARCH REACTOR (JAPAN) 
See NSRR REACTOR 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE 
Interest of 5-100 MeV/A heavy ions for nuclear structure 
study, 9:42096 (RA;FR;In French) 
Energy Levels 
Nuclear structure investigations with inclusion of continuum 
states, 9:42198 (R;DD) 
Quark Model 
Multiqwark states in deep-inelastic muon-nucleus scattering, 
9:42045 (R;SU) 
Research 
Nuclear structure studies using the high resolution 
spectrometer at The Los Alamos Clinton P. Anderson 
Meson Physics Facility. Technical progress report, 9:42001 
(R;US) 
Shell Models 
Nuclear structure investigations with inclusion of continuum 
states, 9:42198 (R;DD) 


NUCLEAR THEORY 
Density Matrix 
Relation between the local scale transformation approach and 
the nuclear energy density formalism, 9:42182 (R;SU) 
Energy Density 
Relation between the local scale transformation approach and 
the nuclear energy density formalism, 9:42182 (R;SU) 
Hamiltonians 


Relation between the local scale transformation approach and 
the nuclear energy density formalism, 9:42182 (R;SU) 
Thomas-Fermi Model 
Relation between the local scale transformation approach and 
the nuclear energy density formalism, 9:42182 (R;SU) 
NUCLEAR WASTE POLICY ACTS 
Implementation 
Waste management policy and its implementation in the United 
States of America, 9:39748 (BA;XA) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
Research 
Engineering Physics Division progress report, December 31, 
1983, 9:40275 (R;US) 
NUCLEASE (DEOXYRIBONUCLEASE) 
See DNA-ASE 
NUCLEI 
See also DEFORMED NUCLEI 
EVEN-EVEN NUCLEI 
EVEN-ODD NUCLEI 
HEAVY NUCLEI 
HYPERNUCLEI 
INTERMEDIATE MASS NUCLEI 
ISOTONIC NUCLEI 
MAGIC NUCLEI 
ODD-EVEN NUCLEI 
ODD-ODD NUCLEI 
ORIENTED NUCLEI 


Energy Levels 
High energy nuclear excitations, 9:42153 (R;FR) 
Energy-Level Transitions 
Nuclear spectroscopy using the neutron capture reaction, 
9:42090 (RA;SU) 
Lepton Reactions 
Summary of Lepton scattering from nuclear targets, 9:41755 
(R;US) 
Mass Defect 
Atomic mass prediction from the mass formula with empirical 
shell terms, 9:42086 (R;JP) 
Neutron Density 
Nucleon distribution in nuclei based on data of proton and 
other strongly interacting particle scattering at intermediate 
energies, 9:42169 (RA;SU;In Russian) 
Neutron Reactions 
Nuclear spectroscopy using the neutron capture reaction, 
9:42090 (RA;SU) 
Pionization 
Charged pion electroproduction and spin isospin response 
function, 9:42195 (RA;FR;In French) 
Proton Density 
Nucleon distribution in nuclei based on data of proton and 
other strongly interacting particle scattering at intermediate 
energies, 9:42169 (RA;SU;In Russian) 
Quark Model 
Multiquark systems in nuclei, 9:42176 (RA;SU;In Russian) 
Structure Functions 


Summary of Lepton scattering from nuclear targets, 9:41755 
(R;US) 


Pulse radiolysis studies of some aza analogues of nucleic acid 
components, 9:40763 (RA;IL) 
NUCLEON ISOBARS 
See N*RESONANCES 
NUCLEON REACTIONS 
See also NEUTRON REACTIONS 





PROTON REACTIONS 


Relevance of the Dirac equation to the scattering of medium- 
energy nucleons from nuclei, 9:42199 (J;NL) 
NUCLEON-NUCLEON INTERACTIONS 
See also PROTON-NUCLEON INTERACTIONS 
Some aspects of the nucleus-nucleus reactions at intermediate 
energies, 9:42038 (RA;FR;In French) 
Bag Model 
Nucleon-nucleon interaction in the quark-compound-bag 
model, 9:42172 (R;SU) 
Correlation Functions 
Correlations between low-energy parameters in a three-particle 
system, 9:42174 (R;UA) 
Differential Cross Sections 
Phenomenological approximation of the inclusive resonance 
production cross section in inelastic N-N and 7-N collisions, 
9:41867 (R;SU;In Russian) 
Exchange Interactions 
Effect of two-pion exchange in nucleon-nucleon scattering in 
high partial waves, 9:42159 (R;XA) 
Inclusive Interactions 
Phenomenological approximation of the inclusive resonance 
production cross section in inelastic N-N and 7-N collisions, 
9:41867 (R;SU;In Russian) 
Phase Shift 
a-N-N system at intermediate energies, 9:42026 (RA;FR;In 
French) 
P-matrix approximation of nucleon-nucleon scattering S-phase 
shifts, 9:41872 (R;SU;In Russian) 
Quark Model 
Multiquark systems in nuclei, 9:42176 (RA;SU;In Russian) 
Pole representation of NN scattering P-matrix, 9:41871 
(R;SU;In Russian) 
R Matrix 
P-matrix approximation of nucleon-nucleon scattering S-phase 
shifts, 9:41872 (R;SU;In Russian) 
Pole representation of NN scattering P-matrix, 9:41871 
(R;SU;In Russian) 
Scattering 
Effect of two-pion exchange in nucleon-nucleon scattering in 
high partial waves, 9:42159 (R;XA) 
Three-Body Problem 
Correlations between low-energy parameters in a three-particle 
system, 9:42174 (R;UA) 
Total Cross Sections 
Possibility of spin mechanism of total cross section growth, 
9:41853 (R;SU) 
NUCLEON-NUCLEON POTENTIAL 
Bag Model 
Nucleon-nucleon interaction in the quark-compound-bag 
model, 9:42172 (R;SU) 
Two-Body Problem 
Model description of the two particle interactions based on the 
boundary condition approach, 9:42281 (R;UA;In Russian) 
NUCLEONS 
See also NEUTRONS 
PROTONS 
Bag Model 
Energy of motion of the mass center in the MIT bag model, 
the pion mass, the realistic radius of a nucleon quark-gluon 
core and the neutron and proton charge radii, 9:41796 
(R;SU;In Russian) 
Coupling Constants 
Calculation of Gsub(A) in quantum chromodynamics, 9:41829 


Method on nucleon structure function reconstruction from the 
deep inelastic scattering data, 9:42177 (R;XJ) 
Leptonic Decay 
Triple-lepton nucleon decays with fermion number 
conservation, 9:41814 (R;SU) 
Structure Functions 
Method on nucleon structure function reconstruction from the 
deep inelastic scattering data, 9:42177 (R;XJ) 
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Small ribonucleoproteins from eukaryotes: structures and roles 
in RNA biogenesis, 9:41330 (BA;US) 
Molecular Structure 
Small ribonucleoproteins from eukaryotes: structures and roles 
in RNA biogenesis, 9:41330 (BA;US) 
NUCLEOTIDYLTRANSFERASES 
Code number 2.7.7. 
Enzyme Activity 
Cells from an immunodeficient patient may have a defective 
DNA ligase, 9:41297 (BA;US) 
NUMATRON ACCELERATOR 
Accelerator Facilities 
NUMATRON project from the viewpoint of interdisciplinary 
research project, 9:41011 (RA;JP;In Japanese) 
Heavy Ions 
Outline of the interdisciplinary field in the NUMATRON 
project, 9:40959 (RA;JP;In Japanese) 
Research 
NUMATRON project from the viewpoint of interdisciplinary 
research project, 9:41011 (RA;JP;In Japanese) 
NUMERICAL ANALYSIS 
Research Programs 
1982. Annual progress report, 9:42317 (R;FR;In French) 
1982 Annual progress report, 9:42318 (R;FR;In French) 
NUTRIENTS 
Recycling 
Integrated energy-agro-waste systems for small-scale farms. 
Report on Phase I, 9:41407 (R;US) 


Oo 


OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OCCUPATIONAL SAFETY 
Walk-through survey report: Control technology for solid 
materials handling at Bethlehem Steel Corporation, Steelton 
Plant, Steelton, Pennsylvania, 9:41192 (R;US) 
OCEAN THERMAL ENERGY CONVERSION 
Investigations 
Geotechnical and geologic design considerations for a shelf 
mounted OTEC (Ocean Thermal Energy Conversion) 
facility, 9:39896 (R;US) 
OCTAL 82 FACILITY 
X-ray shadowgraphy studies in laser implosion experiments, 
9:42498 (BA;US) 
OCTANOIC ACID 


Synthesis of tritium labeled tricaprylin, 9:40775 (RA;IL) 
OCTANOLS 


Solvent Properties 
Measurement and prediction of aromatic solute distribution 
coefficients for aqueous-organic solvent systems. Final 
report, 9:39388 (R;US) 
OCTYL ALCOHOLS 
See OCTANOLS 
ODD-EVEN NUCLEI 
Odd protons, even neutrons. 
See also ACTINIUM 231 
AMERICIUM 239 
AMERICIUM 241 
ARSENIC 73 
ARSENIC 75 
ARSENIC 77 
ARSENIC 79 
ARSENIC 81 
BERKELIUM 251 
BROMINE 77 
CESIUM 137 
CESIUM 139 
CESIUM 145 
CESIUM 147 
CHLORINE 35 
CHLORINE 37 
COBALT 57 
FLUORINE 23 
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GALLIUM 67 
GOLD 193 
INDIUM 111 
IODINE 123 
IODINE 125 
IODINE 129 
IODINE 131 
LANTHANUM 135 
NEPTUNIUM 235 
NEPTUNIUM 237 
NEPTUNIUM 239 
NITROGEN 13 
NITROGEN 15 
PRASEODYMIUM 131 
PRASEODYMIUM 135 
PROMETHIUM 149 
PROTACTINIUM 231 
SCANDIUM 45 
SODIUM 27 
TECHNETIUM 99 
TRITIUM 
VANADIUM S51 
YTTRIUM 89 
Nuclear Deformation 
Coexistence in odd-mass nuclei, 9:42200 (J;NL) 
ODD-ODD NUCLEI 
Odd protons, odd neutrons. 
See also BISMUTH 208 
BORON 10 
CESIUM 134 
CESIUM 144 
CHLORINE 36 
COBALT 58 
COBALT 60 
COPPER 64 
COPPER 66 
DEUTERIUM 
EUROPIUM 154 
GALLIUM 68 
GALLIUM 70 
MANGANESE 54 
NEPTUNIUM 238 
NITROGEN 14 
NITROGEN 16 
NITROGEN 18 
POTASSIUM 40 
POTASSIUM 50 
POTASSIUM 52 
RUBIDIUM 96 
SCANDIUM 46 
SCANDIUM 52 
SILVER 110 
SODIUM 24 
SODIUM 26 
SODIUM 30 
Particle-Core Model 
Spectroscopic properties description of odd-odd nuclei from a 
self-consistent field, 9:42196 (RA;FR;In French) 
OER 
See OXYGEN ENHANCEMENT RATIO 
OFFICE BUILDINGS 
Roofs 
Engineering and economic evaluation of a commercial 
roof/insulation retrofit, 9:40379 (J;US) 
Thermal Insulation 
Engineering and economic evaluation of a commercial 
roof/insulation retrofit, 9:40379 (J;US) 
OFF-PEAK ENERGY STORAGE 
Commercial Sector 
Guidelines for thermal storage workshops, 9:40204 (RA;US) 
Residential Sector 
Guidelines for thermal storage workshops, 9:40204 (RA;US) 
Water 
Hot water thermal storage shifts demand off-peak year round 
with energy-integrated systems design, 9:40213 (RA;US) 
OFFSHORE DRILLING 
Environmental Impacts 
Handbook for estimating the potential air quality impacts 
associated with oil and gas development offshore California. 
Technical paper, 9:40256 (R;US) 
OGRA 
Particle Losses 
Ton losses in the Ogra-3B open trap, 9:42355 (R;SU;In Russian) 
OHIO 
Energy Emergency Preparedness Program. Final report, June 
20, 1979-September 30, 1980, 9:40241 (R;US) 


OIL SAND DEPOSITS 
Management 
Summary of research and information needs for the 
management of selected onshore energy minerals: oil shale, 
tar sands, arctic oil and gas, and uranium. Final report 1982- 
83, 9:40270 (R;US) 
OIL SAND MINING 
Economic Analysis 
Heavy oil mining technical and economic analysis, 9:39638 
(J;US) 
OIL SAND OILS 
See BITUMENS 
OIL SANDS 
Energy Source Development 
Research and information needs for management of tar sands 
development. Interim report Apr-May 83, 9:39635 (R;US) 
Steam Soak Processes 
Computerized analysis of thermal recovery well test data, 
9:39647 (J;US) 
OIL SHALE DEPOSITS 
See also NAVAL OIL SHALE RESERVES 


Summary of research and information needs for the 
management of selected onshore energy minerals: oil shale, 
tar sands, arctic oil and gas, and uranium. Final report 1982- 
83, 9:40270 (R;US) 
OIL SHALE INDUSTRY 
Waste Product Utilization 
Feasibility of using oil shale wastewater for waterfowl 
wetlands, 9:39668 (R;US) 
OIL SHALE PROCESSING PLANTS 
Abandoned Sites 
Paraho Oil Shale Module: abandonment plan. Topical report, 
Task 19, 9:39665 (R;US) 


Paraho oil shale module: trade-off studies. Topical report, Task 
12, 9:39637 (R;US) 

Paraho oil shale module: detailed design summary. Final 
report, Volume 2, 9:39640 (R;US) 


Paraho oil shale module: detailed design summary. Final 

report, Volume 2, 9:39640 (R;US) 
Environmental Impacts 

Oil shale: potential environmental impacts and control 
technology. Environmental research brief, 9:39669 (R;US) 

Paraho Oil Shale Module. Environmental, safety and health 
requirements, Task 5, 9:39664 (R;US) 

Paraho Oil Shale Module: abandonment plan. Topical report, 
Task 19, 9:39665 (R;US) 

Paraho Oil Shale Module: environmental compliance plan. 
Topical report, Task 6, 9:39666 (R;US) 


Safety 
Paraho Oil Shale Module: environmental, safety and health 
plan. Topical report, Task 8. Part II. Construction and 
operating program; hygiene plan, 9:39660 (R;US) 


Paraho Oil Shale Module. Environmental, safety and health 
requirements, Task 5, 9:39664 (R;US) 


Paraho Oil Shale Module. Environmental, safety and health 
requirements, Task 5, 9:39664 (R;US) 
Waste Water 
Manual of analytical methods for wastewaters (oil shale retort 
waters). Second edition, 9:39663 (R;US) 
OIL SHALE WASTE WATER 
See OIL SHALES 
WASTE WATER 
OIL SHALES 
See also BLACK SHALES 
Chemical Composition 
Flash pyrolysis of oil shale with various gases, 9:39655 (J;US) 
General kinetic model of oil shale pyrolysis, 9:39649 (J;US) 
Processing of oil shale in molten hydroxides, 9:39650 (J;US) 
Environmental Impacts 
Oil shale: potential environmental impacts and control 
technology. Environmental research brief, 9:39669 (R;US) 





OIL SHALES 
Fischer Assay 


Fischer Assay 
Oil shale sample locations and analyses, southwest Wyoming 
and serrate Colorado, 9:39653 (R;US) 
ssessment naval oil shale reserve No. 1, 9:39636 


Process 
Flash pyrolysis of oil shale with various gases, 9:39655 (J;US) 
In-Situ Retorting 
Investigation of the geokinetics horizontal in situ oil shale 
retorting process. Quarterly report, January-March 1984, 
9:39644 (R;US) 
Modified In-Situ Processes 
Ground water--mineralogy relationship for ‘In Situ’ oil shale 
retorting. Final report Jul 79-Jan 80, 9:39667 (R;US) 
Horizontal modified in situ oil shale retorting concept, 9:39645 
(R;US) 
Oil Yields 
General kinetic model of oil shale pyrolysis, 9:39649 (J;US) 


General kinetic model of oil shale pyrolysis, 9:39649 (J;US) 


Retorting 
Paraho oil shale module: detailed design summary. Final 
report, Volume 2, 9:39640 (R;US) 
Paraho oil shale module: management summary. Final report, 
Volume 1, 9:39639 (R;US) 
Solvent Extraction 
Processing of oil shale in molten hydroxides, 9:39650 (J;US) 
Sulfur Content 
Sources and kinetics of sulfur species in oil shale pyrolysis gas 
by triple quadrupole mass spectrometry, 9:39657 (J;US) 
OIL SPILL FINGERPRINTING 


See OIL SPILLS 
PATTERN RECOGNITION 


OIL SPILLS 
Environmental Effects 
Seabird-oil spill behavior study, 9:39602 (R;US) 
Seabird-oil spill behavior study. Volume 1. Executive 
summary. Final report, 9:39603 (R;US) 
Seabird-oil spill behavior study. Volume 2. Technical report. 
Final report, 9:39604 (R;US) 
Seabird-oil spill behavior. Volume 3. Appendices. Final report, 
9:39605 (R;US) 
OIL WELLS 
Carbon Dioxide Injection 
Crude oil thermodynamic properties in presence of carbonic 
gas. Application to enhanced recovery, 9:39589 (R;FR;In 
French) 
Gas miscible displacement enhanced oil recovery, 9:39588 
(R;US) 
Fluid Injection 
Oil recovery tests with MERCO fluids. Final report, 9:39587 
(R;US) 
Steam Injection 
Computerized analysis of thermal recovery well test data, 
9:39647 (J;US) 
Wi 
Measurement and correlation of conditions for entrapment and 
mobilization of residual oil. Final report, January 1981- 
March 1984, 9:39590 (R;US) 
Oil recovery tests with MERCO fluids. Final report, 9:39587 
(R;US) 
OILS 
See also FUEL OILS 


Gas exchange of black coal and other substances when stored 
for decades in contact with air, 9:39357 (RA;US) 
OKLAHOMA 
Coal Deposits 
Problems facing coal mining and gas production in the 
Hartshorne Coalbeds of the western Arkoma Basin, 
Oklahoma. Report of investigations/1983, 9:39413 (R;US) 
OKLO PHENOMENON 
Fission Product Release 
Migration and retention of elements at the Oklo natural 
reactor, 9:39677 (J;US) 
OLEFINS 
See ALKENES 


OLIVINE 
Bricks 
Unfired Washington olivine heat storage media, 9:40211 
(RA;US) 
OLIVINES 
See OLIVINE 
OMEGA FACILITY 
Thermal transport measurements in six-beam, uv irradiation of 
spherical targets, 9:42433 (R;US) 
OMEGA-784 RESONANCES 
Particle Production 
Phenomenological approximation of the inclusive resonance 
production cross section in inelastic N-N and 77-N collisions, 
9:41867 (R;SU;In Russian) 
ONCOGENIC TRANSFORMATIONS 
Biological Models 
Amplification of SV40 and cellular genes in SV40 transformed 
Chinese hamster embryo cells treated with chemical 
carcinogens, 9:41296 (BA;US) 
DNA-Cloning 
Amplification of SV40 and cellular genes in SV40 transformed 
Chinese hamster embryo cells treated with chemical 
carcinogens, 9:41296 (BA;US) 
Radioinduction 
Radiation oncogenesis in cell culture, 9:41505 (J;US) 
Reviews 
Radiation oncogenesis in cell culture, 9:41505 (J;US) 
ONCOGENIC VIRUSES 
See also ADENOVIRUS 
Genes 
Amplification of SV40 and cellular genes in SV40 transformed 
Chinese hamster embryo cells treated with chemical 
carcinogens, 9:41296 (BA;US) 
ON-LINE COMPUTERS 


See COMPUTERS 
ON-LINE SYSTEMS 


ON-LINE CONTROL SYSTEMS 
Computer Networks 
Software for the ES-1010 intercomputer connection, 9:41013 
(R;SU;In Russian) 
Data Acquisition 
Adaptive algorithm for communication processes of data 
aquisition and processing in the control system for 
experiments on cyclic accelerators, 9:41014 (R;XJ;In 
Russian) 
Data Processing 
Adaptive algorithm for communication processes of data 
aquisition and processing in the control system for 
experiments on cyclic accelerators, 9:41014 (R;XJ;In 
Russian) 
ON-LINE MEASUREMENT SYSTEMS 
Equipment Interfaces 
Experimental modular system with a multiprocessor bus, 
9:40926 (R;SU;In Russian) 
X-Ray Diffraction 
Rapid analysis of the mineral content of coal: development of 
an on-line monitoring instrument, 9:39373 (RA;US) 
ON-LINE SYSTEMS 
See also ON-LINE CONTROL SYSTEMS 
ON-LINE MEASUREMENT SYSTEMS 
Control Systems 
Multirate and composite control of two-time-scale discrete 
time systems, 9:39949 (RA;US) 
ONTARIO 
Geology 
Summary of geoscience work at the AECL research site near 
Atikokan, Ontario, 9:39702 (R;CA) 
Geophysical Surveys 
Summary of geoscience work at the AECL research site near 
Atikokan, Ontario, 9:39702 (R;CA) 
Hydrology 
Summary of geoscience work at the AECL research site near 
Atikokan, Ontario, 9:39702 (R;CA) 
Radioactive Waste Disposal 
Summary of geoscience work at the AECL research site near 
Atikokan, Ontario, 9:39702 (R;CA) 
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OOCYTES 
Cell Differentiation 
Developmental regulation of Xenopus 5S RNA genes, 9:41328 
(BA;US) 
OPENINGS 
Seals 
Preliminary analysis of large penetration enclosures for 
containment vessels subject to beyond design basis loadings, 
9:40154 (R;US) 
Stress Analysis 
Preliminary analysis of large penetration enclosures for 
containment vessels subject to beyond design basis loadings, 
9:40154 (R;US) 
OPERATORS (MATHEMATICAL) 
See MATHEMATICAL OPERATORS 
OPERATORS(QUANTUM FIELD THEORY) 
See QUANTUM OPERATORS 
OPERATORS(QUANTUM MECHANICAL) 
See QUANTUM OPERATORS 
OPTICAL FIBERS 
Cherenkov Radiation 
Gamma-ray to Cerenkov-light conversion efficiency for pure- 
silica-core optical fibers, 9:41089 (R;US) 
Optical Properties 
Optical characterization of radiation-resistant fibers, 9:40629 
(R;US) 
Radiation Effects 
Measuring transient radiation effects in optical fibers, 9:41101 
(R;US) 
Optical characterization of radiation-resistant fibers, 9:40629 
(R;US) 
OPTICAL PUMPING 
Double Resonance Methods 
Optical-optical double resonance OODR with spatially 
separate interaction of a molecular beam with two laser 
beams, 9:41731 (RA;AT) 
OPTICAL SYSTEMS 
Design 
Fore-optics systems designed for electronic streak cameras 
using fiber optics, 9:41120 (R;US) 
ORE PROCESSING 
X-Ray Fluorescence Analyzers 
ELBEST X-ray fluorescence measuring system for on-stream 
analysis in flotation plants, 9:41082 (R;AT;In German) 
OREGON 
Coastal Waters 
Fluctuating longshore pressure gradient on the pacific 
northwest shelf: A dynamical analysis, 9:41584 (J;US) 
Streams 
Natural propagation and habitat improvement. Volume I. 
Oregon. Supplement C: White River Habitat Inventory. 
Annual report, 1983, 9:41253 (R;US) 
Wind 
Northwest, North Central, and Alaska wind atlas, 9:39924 
(B;US) 
ORES 


See also IRON ORES 
MANGANESE ORES 
MOLYBDENUM ORES 
THORIUM ORES 
URANIUM ORES 
VANADIUM ORES 


Activation Analysis 
Sensitivity evaluation for on-stream elemental analysis using 
neutron and photoactivation techniques, 9:40675 (RA;XA) 
Analysis 


Determination, by x-ray spectrometry, of trace amounts of tin 
in titanium-bearing ores and concentrates and in siliceous 
materials. Laboratory method No. 50/51, 9:40696 (R;ZA) 

Mineral analysis of heavy elements using K-X-ray excitation by 
radioisotope sources. Progress report, January-November 
1983, 9:40699 (R;AT) 

Translocation 

Sensitivity evaluation for on-stream elemental analysis using 

neutron and photoactivation techniques, 9:40675 (RA;XA) 
ORGANIC BROMINE COMPOUNDS 
See also BROMINATED ALIPHATIC HYDROCARBONS 


Electron-Molecule Collisions 
Electron attachment coefficients measured with the flowing 
afterglow/Langmuir probe technique between 200 and 600 
K, 9:41687 (RA;AT) 
ORGANIC COMPOUNDS 
See also ALDEHYDES 
AMINES 
AROMATICS 
CARBOHYDRATES 
HYDROCARBONS 
KETONES 
LIPIDS 
NUCLEIC ACIDS 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 


Excretion 
Salinity and temperature effects on photosynthesis and organic 
carbon release rates by selected benthic macroalgae, 9:41406 
(R;US) 
Hi 


ydrogenation 

Hydrogenation-cracking of C-C - bonds related to coal 
structure, 9:39146 (RA;US) 

Laser Spectroscopy 

Time-resolved spectroscopy of evanescent-wave excited 
fluorescence, 9:41116 (R;US) 

Quantitative Chemical Analysis 

Determination of halogens and sulfur in organic compounds 
and polymers by combustion/ion chromatography, 9:40664 
(R;US) 


Temperature-dependent collection efficiency of a cryogenic 
trap for trace-level volatile organic compounds, 9:41175 
(R;US) 

Shock Waves 

Time-resolved spectroscopy of evanescent-wave excited 

fluorescence, 9:41116 (R;US) 
Solvent Extraction 

Critical-fluid extraction of organics from water. Volume II. 
Experimental. Final report, 1 October 1979-30 November 
1983, 9:40424 (R;US) 

ORGANIC COOLANTS 


Identification of thermoradiolysis products of ditolylmethane 
coolant, 9:40765 (R;SU;In Russian) 
ORGANIC FLUORINE COMPOUNDS 


See also FLUORINATED ALIPHATIC HYDROCARBONS 
Density 
ee in compressed fluids by combining hydrostatic 
weighing and magnetic levitation, 9:41125 (J;US) 
ORGANIC HALOGEN COMPOUNDS 


See also HALOGENATED ALIPHATIC HYDROCARBONS 
ORGANIC BROMINE COMPOUNDS 
ORGANIC FLUORINE COMPOUNDS 
ORGANIC IODINE COMPOUNDS 


Concentration 
Analysis of sediment and suspended matter for halogenated 
products from chlorination of power plant cooling water, 
9:40001 (R;US) 
ORGANIC INSULATORS 
Physical Properties 
Effects of irradiation disorder on the insulating phases of the 
metallic state by a weak disorder, 9:40609 (R;FR;In French) 
ORGANIC IODINE COMPOUNDS 


See also ERYTHROSINE 
ROSE BENGAL 


Absorption Spectra 
Resonance structure of multiple-photon excitation in symmetric 
top molecules CFsBr, CFsI, 9:40737 (RA;AT) 
Excitation 
Resonance structure of multiple-photon excitation in symmetric 
top molecules CF3Br, CFs3I, 9:40737 (RA;AT) 
ORGANIC NITROGEN COMPOUNDS 
Excluding PROTEINS, AMINES, ALKALOIDS, AMINO 
ACIDS, NUCLEIC ACIDS, and NUCLEOTIDES. 





See also AMIDES 
AZINES 
NITROSO COMPOUNDS 
PORPHYRINS 


Corrosive Effects 
Wilsonville technical support plan, 9:39234 (RA;US) 
Electrochemistry 
Carbon-oxygen bond cleavage reactions by electron transfer. 1. 
Electrochemical studies on the formation and subsequent 
reaction pathways of cyanoanisole radical anions, 9:40751 
G;US) 
Quantitative Chemical Analysis 
EPA (Environmental Protection Agency) method study 19, 
Method 609 (nitroaromatics and isophorone). Final report 13 
Sep 78-31 Oct 83, 9:41234 (R;US) 
ORGANIC OXYGEN COMPOUNDS 
Excluding HYDROXY COMPOUNDS, CARBONIC ACID 
DERIVATIVES, LIPIDS, STEROIDS, 
CARBOHYDRATES, ORGANIC ACIDS, ALDEHYDES, 
KETONES and ESTERS. 


See also EPOXIDES 
ETHERS 
PSORALEN 


Chemical Radiation Effects 
Radiation-induced cationic polymerization of limonene oxide, 
a-pinene oxide, and B-pinene oxide, 9:40755 (R;US) 
Removal 
Hydrotreating coal-derived distillates, 9:39195 (RA;US) 
ORGANIC PHOSPHORUS COMPOUNDS 
Excluding NUCLEIC ACIDS and NUCLEOTIDES. 
Solvent Properties 
Transuranic decontamination of nitric acid solutions by the 
TRUEX solvent extraction process: preliminary 
development studies (Octyl(phenyl)-N,N- 
diisobutylcarbamoylmethylphosphine oxide), 9:39703 (R;US) 
Structure-Activity Relationships 
Inhibition of xenobiotic-degrading hydrolases by 
organophosphinates. Annual progress report No. 1 Jul 82-1 
Jul 83, 9:41507 (R;US) 
Synthesis 
Macrocyclic poly(tertiary)phosphines for the attachment of 
metals to surfaces of photodevices. Final technical report, 
August 1, 1979-July 31, 1981, 9:40713 (R;US) 
ORGANIC POLYMERS 


See also POLYESTERS 
POLYISOPRENE 
RESINS 


Physical Radiation Effects 

Connection of radiation stability of plastic composites with 
specific dissociation energy of their monomer components 
(Electron irradiation), 9:40611 (RA;UA;In Russian) 

Effect of electron beam irradiation on thermoresistant 
polymers containing aromatic rings, 9:40614 (R;JP;In 
Japanese) 

ORGANIC SOLVENTS 
Chemical Composition 

Changing composition of recycle solvent in continuous coal 
hydrogenation with rapid solvent recycle, 9:39134 (RA;US) 

Characterization and performance of recycle solvents in two 
stage liquefaction, 9:39133 (RA;US) 

Chemical Reaction Kinetics 

Relative activity of hydrogen donors in coal liquefaction, 
9:39145 (RA;US) 

Relative effectiveness of aromatic solvents in the liquefaction 
of brown coal and bituminous coal, 9:39140 (RA;US) 

Chemical Reactions 

Mechanisms of hydrogen transfer and associated bond cleavage 
reactions: a rationalization of the effectiveness of pyrene in 
coal liquefaction solvents, 9:39143 (RA;US) 

Physical and chemical aspects of donor-acceptor interactions at 
coal hydrogenation, 9:39183 (RA;US) 

Relative effectiveness of aromatic solvents in the liquefaction 
of brown coal and bituminous coal, 9:39140 (RA;US) 

Comparative Evaluations 

Hydrogenation of coal-related model compounds (Including 
mixtures of SRC with the organic solvent), 9:39142 (RA;US) 

Relative effectiveness of aromatic solvents in the liquefaction 
of brown coal and bituminous coal, 9:39140 (RA;US) 
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Correlations 

Development of SRC-I product analysis. Volume 2. Evaluation 
of analytical techniques for SRC-I characterization, recycle 
solvent studies, and product fractionation studies, 9:39249 
(R;US) 

Data Analysis 

Development of SRC-I product analysis. Volume 2. Evaluation 
of analytical techniques for SRC-I characterization, recycle 
solvent studies, and product fractionation studies, 9:39249 
(R;US) 

Deashing 

Liquefaction of brown coal quantification of donatable 

hydrogen of solvent, 9:39185 (RA;US) 
Dehydrogenation 

Coal solvolysis: contribution of hydroaromaticity 
(Measurement of tranferable hydrogen), 9:39135 (RA;US) 

Liquefaction of brown coal quantification of donatable 
hydrogen of solvent, 9:39185 (RA;US) 

Solvent tailoring in coal liquefaction. Quarterly report, 
October 1983-December 1983, 9:39258 (R;US) 

Diffusion 

Analysis of solvent transport mechanisms in macromolecular 

coal networks, 9:39319 (RA;US) 
Hydrogen Transfer 

Distribution of donatable hydrogen in hydrogenated 
anthracene oil and the relationship with extraction 
performance, 9:39136 (RA;US) 

Relative activity of hydrogen donors in coal liquefaction, 
9:39145 (RA;US) 

Role of the hydrogen donor solvent in coal hydroliquefaction. 
Final report, September 1, 1979-July 31, 1984, 9:39203 
(R;US) 

Solvent tailoring in coal liquefaction. Quarterly report, 
October 1983-December 1983, 9:39258 (R;US) 

Hydrogenation 

Liquefaction of brown coal under rapid heating in the presence 
of hydrogen donors, 9:39106 (RA;US) 

Liquefaction of brown coal quantification of donatable 
hydrogen of solvent, 9:39185 (RA;US) 

Solvent tailoring in coal liquefaction. Quarterly report, 
October 1983-December 1983, 9:39258 (R;US) 

Interactions 

Contributions of non-covalent interactions to the 

macromolecular structure of bituminous coals, 9:39318 


(RA;US) 


Technical uncertainties in the coal slurry mixing system, 
9:39260 (R;US) 
Molecular Structure 
Liquefaction of brown coal under rapid heating in the presence 
of hydrogen donors, 9:39106 (RA;US) 
Nuclear Magnetic Resonance 
Characterization and performance of recycle solvents in two 
stage liquefaction, 9:39133 (RA;US) 
Coal solvolysis: contribution of hydroaromaticity 
(Measurement of tranferable hydrogen), 9:39135 (RA;US) 
Liquefaction of brown coal under rapid heating in the presence 
of hydrogen donors, 9:39106 (RA;US) 
Performance 
Liquefaction of brown coal under rapid heating in the presence 
of hydrogen donors, 9:39106 (RA;US) 
Quality Control 
Development of SRC-I product analysis. Volume 2. Evaluation 
of analytical techniques for SRC-I characterization, recycle 
solvent studies, and product fractionation studies, 9:39249 
(R;US) 
Reaction Intermediates 
Role of the hydrogen donor solvent in coal hydroliquefaction. 
Final report, September 1, 1979-July 31, 1984, 9:39203 
(R;US) 
Recycling 
Changing composition of recycle solvent in continuous coal 
hydrogenation with rapid solvent recycle, 9:39134 (RA;US) 
Characterization and performance of recycle solvents in two 
stage liquefaction, 9:39133 (RA;US) 





Liquefaction of brown coal quantification of donatable 
hydrogen of solvent, 9:39185 (RA;US) 
Solvent Properties 
Distribution of donatable hydrogen in hydrogenated 
anthracene oil and the relationship with extraction 
performance, 9:39136 (RA;US) 
Temperature Dependence 
Effect of asphaltene-rich solvent on coal liquefaction, 9:39240 
(RA;US) 
Time Dependence 
Effect of asphaltene-rich solvent on coal liquefaction, 9:39240 
(RA;US) 
ORGANIC SULFUR COMPOUNDS 
See also THIOPHENE 
Chemical Analysis 
Ligand exchange chromatography of coal extracts and coal 
products, 9:39343 (RA;US) 
Complexes 
Ligand exchange chromatography of coal extracts and coal 
products, 9:39343 (RA;US) 
Separation Processes 
Ligand exchange chromatography of coal extracts and coal 
products, 9:39343 GRA;US) 
ORGANIC WASTES 


See also AGRICULTURAL WASTES 
STILLAGE 


Anaerobic Digestion 
Microbial production of energy: gaseous fuels, 9:39807 (R;US) 
ORGANOMETALLIC COMPOUNDS 
For compounds of metals and semimetals with organic 
compounds, but only when the metal or semimetal is directly 
bound to carbon. 
Chemical Reactions 
Reactions of iron (II) protoporphyrin with free radicals. A 
pulse radiolytic study, 9:40760 (RA;IL) 
Molecular Weight 
Characterization of organometallic polymers by 
chromatographic methods and nuclear magnetic resonance. 
Part 2. Report for 1 Oct 82-30 Sep 83, 9:40738 (R;US) 
Photochemical Reactions 
Chemical and photochemical reactions of porphyrins and 
metalloporphyrins in micelles, vesicles, films, monolayer 
assemblies and solution. Final report Jan 77-Sep 83, 9:40747 
(R;US) 
Radiolysis 
Reactions of iron (II) protoporphyrin with free radicals. A 
pulse radiolytic study, 9:40760 (RA;IL) 
Structural Chemical Analysis 
Characterization of organometallic polymers by 
chromatographic methods and nuclear magnetic resonance. 
Part 2. Report for 1 Oct 82-30 Sep 83, 9:40738 (R;US) 
ORIENTED NUCLEI 
Beta Decay 
Use of oriented radioactive nuclei in physical experiments, 
9:42099 (RA;CS;In Slovak) 
Hyperfine Structure 
Use of oriented radioactive nuclei in physical experiments, 
9:42099 (RA;CS;In Slovak) 
Nuclear Magnetic Resonance 
Use of oriented radioactive nuclei in physical experiments, 
9:42099 (RA;CS;In Slovak) 
ORNL 
Research Programs 
Engineering Physics Division progress report, December 31, 
1983, 9:40275 (R;US) 
OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OSMIUM 
Targets 
Thick osmium target, 9:41025 (J;NL) 
Thermochromatography 
Continuous thermochromatographic separation of platinum 
element radioisotopes in air flow from nuclear reaction 
products on accelerator beams of heavy ions, 9:40780 
(R;SU;In Russian) 


OSMIUM 192 
E2-Transitions 
Nuclear charge densities in the transition region: "Os, 9:42110 
G;NL) 
Nuclear Radii 
Nuclear charge densities in the transition region: *Os, 9:42110 
(J;NL) 
OSMIUM 192 TARGET 
Electron Reactions 
Nuclear charge densities in the transition region: '®*Os, 9:42110 
(J;NL) 
OTEC 
See OCEAN THERMAL ENERGY CONVERSION 
OVERBURDEN 


Leaching 
Predicting mine effluent and ground water quality prior to 
mining. Open file report 29 Sep 79-29 Sep 83, 9:39445 
(R;US) 
OXETANE 
See ETHERS 
OXIDASES 
See OXIDOREDUCTASES 
OXIDES 


See also ALUMINIUM OXIDES 
BISMUTH OXIDES 
CADMIUM OXIDES 
CALCIUM OXIDES 
CERIUM OXIDES 
CHROMIUM OXIDES 
CURIUM OXIDES 
GADOLINIUM OXIDES 
HAFNIUM OXIDES 
INDIUM OXIDES 
IODINE OXIDES 
IRIDIUM OXIDES 
IRON OXIDES 
LANTHANUM OXIDES 
LITHIUM OXIDES 
MAGNESIUM OXIDES 
MANGANESE OXIDES 
NICKEL OXIDES 
NIOBIUM OXIDES 
NITROGEN OXIDES 
PHOSPHORUS OXIDES 
PLUTONIUM OXIDES 
POTASSIUM OXIDES 
RUTHENIUM OXIDES 
SILICON OXIDES 
SILVER OXIDES 
SODIUM OXIDES 
STRONTIUM OXIDES 
SULFUR OXIDES 
TANTALUM OXIDES 
THORIUM OXIDES 
TIN OXIDES 
TITANIUM OXIDES 
TRITIUM OXIDES 
TUNGSTEN OXIDES 
URANIUM OXIDES 
YTTRIUM OXIDES 
ZINC OXIDES 
ZIRCONIUM OXIDES 


Creep 
The universal nature of the third power stress dependence for 
steady-state creep, 9:40578 (J;US) 
Stress Analysis 
The universal nature of the third power stress dependence for 
steady-state creep, 9:40578 (J;US) 
OXIDOREDUCTASES 
Code number 1. 
Genes 
Implications for x-chromosome segulation from studies of 
human x-chromosome DNA, 9:41303 (BA;US) 
OXIRANS 
See EPOXIDES. 
OXYGEN 
Adsorption 
Auger electron spectroscopy, electron loss spectroscopy and 
low energy electron diffraction of oxygen and carbon 
monoxide adsorption of Pd films, 9:40734 (J;US) 
Electron-Molecule Collisions 
Dipole oscillator strengths observed in electron impact, 
9:41644 (RA;US) 





Spectroscopy 

Laser-induced breakdown spectroscopy for elemental analysis, 

9:39375 (R;US) 
Oscillator Strengths 

Dipole oscillator strengths observed in electron impact, 

9:41644 (RA;US) 
Pion Minus Reactions 

Measurement of polarization of curulative protons emitted at 
angles of 110 deg and 135 deg in laboratory system in the 
arp A — pX reaction at pion momentum of 1.5 GeV/c, 
9:41765 (R;SU;In Russian) 

Reduction 

Oxygen cathodes: present status and problem areas, 9:40347 

(RA;US) 
OXYGEN 16 
E2-Transitions 

Observed decays of E2 excited states in some nuclei, 9:42063 

(RA;SU;In Russian) 
Giant Resonance 

Observed decays of E2 excited states in some nuclei, 9:42063 

(RA;SU;In Russian) 
Isospin 

Alternative to the quenching of transitions in the spin-isospin 

channel by the delta resonance, 9:42056 (RA;FR;In French) 
Isotope Effects 

Calculation of reduced partition function ratios of isotopically 
substituted molecules on a quantum chemical base. 
Possibilities and limitations of the evaluation of isotope 
effects by means of the semiempirical MINDO/3- and 
MNDO-MO methods, 9:40726 (R;DD;In German) 

M1-Transitions 

Alternative to the quenching of transitions in the spin-isospin 

channel by the delta resonance, 9:42056 (RA;FR;In French) 
Spin 

Alternative to the quenching of transitions in the spin-isospin 

channel by the delta resonance, 9:42056 (RA;FR;In French) 
OXYGEN 16 REACTIONS 
Alpha-Transfer Reactions 

Origin of transient magnetic fields and the mechanisms of some 

multi-nucleon transfer reactions, 9:42062 (R;NL) 
Charge-Exchange Reactions 

Spin effects in charge-exchange reactions with relativistic ions, 

9:42051 (R;SU;In Russian) 
Cross Sections 

Some results of nucleus-nucleus interactions in SKM-200 

device, 9:42016 (RA;SU;In Russian) 
Elastic Scattering 

Application of the method of hyperspherical functions to 

description of *O + 1°O elastic scattering, 9:42048 (R;SU) 
Particle Production 

Study of A-production in central nucleus-nucleus interactions 
at the momentum of 4.6 GeV/c per incident nucleon, 
9:41769 (R;SU) 

OXYGEN 16 TARGET 
Electron Reactions 

Study of (e,e’N) reactions from nuclear targets in the quasi- 

elastic region, 9:42032 (R;US) 
Muon Reactions 

Meson exchange corrections to nuclear weak axial charge 
density in hard pion model and O* reversible O~ transition 
in A = 16 nuclei, 9:42046 (R;SU) 

Two-body weak axial charge density and nuclear structure 
correlation effects in the isovector transition *O(O;* ) 
reversible ‘*N(O;~ ), 9:42047 (R;SU) 

Oxygen 16 Reactions 

Application of the method of hyperspherical functions to 

description of **O + '*O elastic scattering, 9:42048 (R;SU) 
Photonuclear Reactions 

Measurement of total hadronic photoproduction cross section 
in *Be, *C, '*O, “Cu nuclei in the photon energy range 
E=(0.25-2.7) GeV, 9:41756 (R;SU) 

Study on high-lying states of nuclei in the photon resonance 
scattering near pion production threshold, 9:42041 
(RA;SU;In Russian) 
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OXYGEN 17 


Incorporation of stable and radioactive isotopes via 

organoborane chemistry, 9:40786 (J;US) 
OXYGEN 18 
Abundance 

Report on the intercomparison for the isotope standards 
limestone KH 2 and polyethylene foil PEF 1, 9:40701 
(RA;DD) 

Calculation of reduced partition function ratios of isotopically 
substituted molecules on a quantum chemical base. 
Possibilities and limitations of the evaluation of isotope 
effects by means of the semiempirical MINDO/3- and 
MNDO-MO methods, 9:40726 (R;DD;In German) 

OXYGEN 18 REACTIONS 
Elastic Scattering 

Semiclassical model used for elastic and inelastic scattering of 

heavy ion, 9:42111 (J;CN;CH) 
Fusion Reactions 

Research in Nuclear Physics. Progress report, August 1, 1983- 
July 31, 1984, 9:42059 (R;US) 

Study of the fusion-evaporation reactions for the compound 
nuclei °*Ni, © Ni, **Ni formed by symmetrical and 
asymmetrical channels from energies below the Coulomb 
barrier, 9:42070 (R;FR;In French) 

Inelastic Scattering 

Semiclassical model used for elastic and inelastic scattering of 

heavy ion, 9:42111 (J;CN;CH) 
Neutron Emission 

Neutron emission by quasi-projectile and quasi-target fragments 
in the reaction *O+ “Ti at 6.4MeV/A, 9:42074 (RA;FR;In 
French) 

Nuclear Fragments 

Neutron emission by quasi-projectile and quasi-target fragments 
in the reaction *O+ “*Ti at 6.4MeV/A, 9:42074 (RA;FR;In 
French) 

OXYGEN 18 TARGET 
Neutron Reactions 

Study of structure of nuclei with neutrons and nuclear data 
measurements for MFE. Progress report, December 1, 1981- 
July 31, 1984, 9:42034 (R;US) 

OXYGEN 21 
Energy-Level Transitions 
Research in Nuclear Physics. Progress report, August 1, 1983- 
July 31, 1984, 9:42059 (R;US) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN ENHANCEMENT RATIO 
Response Modifying Factors 

Role of DNA repair in the realization of oxygen effect in 
Escherichia coli after irradiation with ionizing radiation with 
different LET. (Theoretical analysis). The determination of 
model parameters, 9:41458 (R;XJ;In Russian) 

OXYGEN HYDRIDES 
See WATER 
OXYGEN IONS 
Ton-Atom Collisions 
Reactions of ions with atomic hydrogen, 9:41708 (RA;AT) 
Vibrational States 
Vibrational temperature of Nai and O2* drifting in helium at 
elevated E/N, 9:41707 (RA;AT) 
OXYGEN LOGS 
See NEUTRON-GAMMA LOGGING 
OXYGEN METERS 

Electrochemical applications of stabilized zirconia, 9:40335 

(RA;US) 
Solid Electrolytes 

High temperature solid oxide electrolytes for research in 
metallurgical processes and steelmaking, 9:41102 (RA;US) 

Oxygen exchange measurements on zirconia-yttria electrolyte 
surfaces modified by various dopants, 9:40343 (RA;US) 

OXYMETHYLENE 
See FORMALDEHYDE 
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OZONE 
Quantitative inheritance of ozone resistance in potato, 9:41541 
(J;US) 

Atmospheric Chemistry 

Implementation of the US EPA (United States Environmental 
Protection Agency) Regional Oxidant Modeling System, 
9:41173 (R;US) 

Biological Effects 

Effect of ozone on gross photosynthesis of lichens, 9:41540 
(J;GB) 

Impact of ozone on soybean yield, 9:41534 (J;US) 

Chemical Reactions 

Full optimized reaction space model for quantum chemical 
reaction calculations. Definition, applications, and the 
IntraAtomic correlation correction extension (H2 exchange 
between ethane and ethylene; gas-phase ozonolysis), 9:40717 
(R;US) 

Role of ozone treatment on the closed cycle gasification and 
pyrolysis of pulverized coal and carbon blacks, 9:39355 
(RA;US) 

Ecological Concentration 

Analytical Spatially-averaged Photochemical non-steady state 

urban ozone model. Doctoral thesis, 9:41141 (R;US) 
Environmental 

Implementation of the US EPA (United States Environmental 
Protection Agency) Regional Oxidant Modeling System, 
9:41173 (R;US) 


PACEMAKERS 
See CARDIAC PACEMAKERS 
PACIFIC NORTHWEST LABORATORIES 


See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PACIFIC NORTHWEST REGION 
See FEDERAL REGION X 
PACKAGING 
Performance 

Reference waste forms and packing material for the Nevada 
Nuclear Waste Storage Investigations Project, 9:39734 
(R;US) 

PADE APPROXIMATION 
Review of the best Pade approximation technics in practical 
computation, 9:42311 (R;FR) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAIR PRODUCTION 
See also INTERNAL PAIR PRODUCTION 
Drell Model 
Lepton pairs versus Drell-Yan mechanism, 9:41876 (R;FR) 
PALISADES-1 REACTOR 
Reactor Safety 

Systematic evaluation program. Status report and initial 

evaluation, 9:40191 (R;SE) 
PALLADIUM 
Adsorption 

Review and assessment of radionuclide sorption information 

for the Basalt Waste Isolation Project site, 9:39768 (R;US) 
Catalytic Effects 

Effects of metal-support interactions on the synthesis of 

methanol over palladium, 9:39829 (RA;US) 
Sorptive Properties 

Auger electron spectroscopy, electron loss spectroscopy and 
low energy electron diffraction of oxygen and carbon 
monoxide adsorption of Pd films, 9:40734 (J;US) 

Spectropho' 

Determination of platinum metals and americium when 
analysing these element intermetallic compounds and alloys, 
9:40691 (R;SU;In Russian) 

PALLADIUM ALLOYS 
Chemical Analysis 

Determination of platinum metals and americium when 
analysing these element intermetallic compounds and alloys, 
9:40691 (R;SU;In Russian) 


Electrical Properties 
Surface segregation of sulfur during oscillatory pin-on-plate 
wear studies of precious metal electrical contact alloys: I. 
Friction and electrical contact resistance, 9:40552 (R;US) 
Sulfidation 
Surface segregation of sulfur during oscillatory pin-on-plate 
wear studies of precious metal electrical contact alloys: II. 
Surface analysis, 9:40553 (R;US) 
PALLADIUM COMPOUNDS 
See also PALLADIUM HYDRIDES 
Superconductivity 
Reverse isotope effect in PdT/sub x/, 9:40606 (R;US) 
PALLADIUM HYDRIDES 
Isotope Effects 
Reverse isotope effect in PdT/sub x/, 9:40606 (R;US) 
Superconductivity 
Reverse isotope effect in PdT/sub x/, 9:40606 (R;US) 
PALO DURO BASIN 
Radioactive Waste Disposal 
Radioactive waste isolation in salt: peer review of the Office of 
Nuclear Waste Isolation’s reports on preferred repository 
sites within the Palo Duro Basin, Texas, 9:39704 (R;US) 
Salt Deposits 
Direct shear testing on rock core samples from Mansfield No. 
1 (PD-4) well, Palo Duro Basin, Texas: unanalyzed data, 
9:39709 (R;US) 
Direct shear testing on rock core samples from the Detten No. 
1 (PD-6) well, Palo Duro Basin, Texas: unanalyzed data, 
9:39708 (R;US) 
PAPER 
Gasification 


Performance and economic feasibility <f a sludge/wastepaper 
gasifier system, 9:39821 (R;US) 
PAPER CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PAPER INDUSTRY 
Energy Audits 
Energy audit No. 3: Pulp, paper and board industry in the 
European Economic Community, 9:40429 (R;LU) 
PARABANIC ACID 
See ORGANIC OXYGEN COMPOUNDS 
PARADOX BASIN 
Radioactive Waste Facilities 
Visual aesthetics study: Gibson Dome area, Paradox Basin, 
Utah, 9:39705 (R;US) 
PARAHO PROCESS 
Comparative Evaluations 
Economic comparison of five process concepts for using 
eastern oil shale, 9:39662 (R;US) 
Cost Benefit Analysis 
Economic comparison of five process concepts for using 
eastern oil shale, 9:39648 (J;US) 
Data A 
Paraho Oil Shale Module: data and information management 
system for Phase II. Topical report, Task 14, 9:39643 (R;US) 
Demonstration Plants 
Paraho oil shale module: management summary. Final report, 
Volume 1, 9:39639 (R;US) 
Demonstration Programs 
Paraho Oil Shale Module: abandonment plan. Topical report, 
Task 19, 9:39665 (R;US) 
Design 
Paraho oil shale module: trade-off studies. Topical report, Task 
12, 9:39637 (R;US) 
Environmental 
Paraho Oil Shale Module. Environmental, safety and health 
requirements, Task 5, 9:39664 (R;US) 
Paraho Oil Shale Module: environmental compliance plan. 
Topical report, Task 6, 9:39666 (R;US) 
Feasibility Studies 
Paraho oil shale module: detailed design summary. Final 
report, Volume 2, 9:39640 (R;US) 
Paraho oil shale module: management summary. Final report, 
Volume 1, 9:39639 (R;US) 





PARAHO PROCESS 
Hazards 


Hezards 
Paraho Oil Shale Module: analysis, assessment and predictions 
of design performance. Topical report, Task 10, 9:39661 
(R;US) 
Information 
Paraho Oil Shale Module: data and information management 
system for Phase II. Topical report, Task 14, 9:39643 (R;US) 


Paraho Oil Shale Module: environmental, safety and health 
plan. Topical report, Task 8. Part II. Construction and 
operating program; hygiene plan, 9:39660 (R;US) 

Quality Assurance 
Paraho Oil Shale Module: Quality Assurance/Quality Control 
Program. Topical report, Subtask 13.10, 9:39642 (R;US) 


ety 

Paraho Oil Shale Module. Environmental, safety and health 
requirements, Task 5, 9:39664 (R;US) 

Paraho Oil Shale Module: environmental, safety and health 
plan. Topical report, Task 8. Part II. Construction and 
operating program; hygiene plan, 9:39660 (R;US) 

Paraho Oil Shale Module: analysis, assessment and predictions 
of design performance. Topical report, Task 10, 9:39661 
(R;US) 

Technology Assessment 

Paraho oil shale module: 100,000 BPD facility. Topical reports, 

Task 17 and 18, 9:39641 (R;US) 
PARALLEL PROCESSING 
Algorithms 

Concurrent processing and the decomposition of problems. 

Annual report, 9:42521 (R;US) 
Array Processors 

Design and descriptive tools for systolic architectures, 9:42533 

(R;US) 


Research topics: multiprocessing algorithms for computational 
logic, 9:42512 (R;US) 
PARAMAGNETIC RESONANCE (ELECTRON) 
See ELECTRON SPIN RESONANCE 
PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARKS 
See PUBLIC LANDS 
PARTHENOGENESIS 
See REPRODUCTION 
PARTIAL DIFFERENTIAL EQUATIONS 


See also BOLTZMANN-VLASOV EQUATION 
FOKKER-PLANCK EQUATION 
MAXWELL EQUATIONS 


Analytical Solution 
Some problems on non-linear semigroups and the blow-up of 
integral solutions, 9:42266 (R;IT) 
PARTICLE BEAM FUSION ACCELERATOR 
Vacuum Systems 
Fast closing valve, 9:40978 (P;US) 
PARTICLE BOOSTERS 
First stages of a multistage accelerator. 
On-Line Control Systems 
BSF control system, 9:40962 (R;JP) 
PARTICLE DECAY 
See also HADRONIC PARTICLE DECAY 
Color Model 
Particle decays in the rishon model, 9:41882 (RA;FR;In 
French) 
PARTICLE IDENTIFICATION 
Cherenkov Counters 
Cerenkov ring imaging detector development at SLAC, 
9:41087 (R;US) 
Particle Tracks 
New possibility for high-resolution spectroscopy of nuclear 
particles entering CR-39 at selected dip angles, 9:41054 


(RA;HU) 
PARTICLE TRACKS 
See also FISSION TRACKS 
Digitizers 
Development of a CCD based system called DIGITRACK for 
automatic track counting and evaluation, 9:41055 (RA;HU) 


Current problems in chemical track etching, 9:41049 (RA;HU) 


Current problems in chemical track etching. No. E/2, 9:41057 
(RA;HU) 

Study of spot development around track- and electric-tree- 
induced perforations through an aluminized track detector, 
9:41052 (RA;HU) 

Study of spot development around track- and electric-tree- 
induced perforations through an aluminized track detector. 
No. E/5, 9:41060 (RA;HU) 

PARTICLES 

When appropriate use more specific terms listed under 
CHARGED PARTICLES, ELEMENTARY PARTICLES, 
and QUASI PARTICLES. 


See also INTERSTELLAR GRAINS 
PARTICULATES 


Agglomeration 
Kinetics of the agglomeration of hard coal particles under 
thermal conditions, 9:39168 (RA;US) 
Radioactivity 
Fractionation and the particle activity model of DELFIC, 
9:41210 (RA;IL) 
Swelling 
Kinetics of the agglomeration of hard coal particles under 
thermal conditions, 9:39168 (RA;US) 
PARTICULATES 
Prior to September 1981, this concept was indexed to 
PARTICLES and AEROSOLS. 
Air Pollution Abatement 
Simultaneous SO/sub x//NO/sub x/ control for low-rank 
coals, 9:39994 (R;US) 
Chemical Analysis 
Analysis of polynuclear aromatic hydrocarbons in particulate 
matter by luminescence techniques. Final report, 9:41162 
(R;US) 
Combustion 
Combustion of individual coal particles, 9:39510 (RA;US) 
Interpreting spatially-resolved conversions and two-color 
single particle temperatures for burning poly-disperse 
pulverized fuel streams, 9:39513 (RA;US) 
Deposition 
Improved emission factors for fugitive dust from western 
surface coal mining sources. Final report Mar 79-Mar 81, 
9:39396 (R;US) 
Environmental Transport 
Improved emission factors for fugitive dust from western 
surface coal mining sources. Final report Mar 79-Mar 81, 
9:39396 (R;US) 
Toxicity 
Walk-through survey report: Control technology for solid 
materials handling at Bethlehem Steel Corporation, Steelton 
Plant, Steelton, Pennsylvania, 9:41192 (R;US) 
PARTITION CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PARTON MODEL 
Feynman Path Integral 
Alpha-representation and spectral properties of multiparton 
functions, 9:41971 (R;SU) 
PARTONS 
Pair Production 
What can we learn about partons from lepton pair experiments, 
9:41779 (R;GB) 
Scattering 
Supersymmetric parton scattering at high momentum transfer, 
9:41864 (R;SU;In Russian) 
Structure Functions 
What can we learn about partons from lepton pair experiments, 
9:41779 (R;GB) 
PASSIVE SOLAR HEATING SYSTEMS 
See also TROMBE WALLS 
Heat Storage 
Affinity between solar energy installations and types of 
buildings found in concentrated building, 9:39899 (R;DE;In 
German) 
Performance Testing 
Monitored passive solar heating performance of DOE-NSDN 
buildings in severe U.S. climatic zones, 9:39902 (BA;CA) 





Windstar greenhouse retrofit and addition. Final report, 
9:40359 (R;US) 
PATTERN RECOGNITION 
Artificial Intelligence 
Self-organization through random input by biological and 
machine systems: the pre-cognition sub-system, 9:42524 


(R;IT) 
PBF REACTOR 
Zirconium Oxides 
Microfluorescence studies of zirconium oxide, 9:40138 (R;US) 
PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 
PCB 
See CHLORINATED AROMATIC HYDROCARBONS 
PDU 
See PROCESS DEVELOPMENT UNITS 
PEA PLANT 
See PISUM 
PEANUTS 
Genetic Radiation Effects 
Alterations in subspecific characters of groundnut, 9:41452 
(RA;XA) 
Mutation induction for genetic variability in groundnut 
(Arachis hypogaea L.), 9:41451 (RA;XA) 
Plant Breeding 
Alterations in subspecific characters of groundnut, 9:41452 
(RA;XA) 
Mutation induction for genetic variability in groundnut 
(Arachis hypogaea L.), 9:41451 (RA;XA) 
PEARL SPAR 


See DOLOMITE 
PEAT 
Carbon 13 


Aspects of the origins of some coal macerals, 9:39338 (RA;US) 


Nuclear Magnetic Resonance 
Aspects of the origins of some coal macerals, 9:39338 (RA;US) 
Chemical structures in coal: geochemical evidence for the 
presence of mixed structural components, 9:39325 (RA;US) 
Oxidation 
Aspects of the origins of some coal macerals, 9:39338 (RA;US) 
PEBBLE BED REACTORS 
Loss of Flow 
Modular gas-cooled reactor heat transfer mechanisms, 9:40149 
(R;US) 
PENNSYLVANIA 
Energy Emergency Preparedness Program. Final report, June 
20, 1979-September 30, 1980, 9:40241 (R;US) 
PENROSE TWISTOR THEORY 
See TWISTOR THEORY 
PENTENES 
Radiolysis 
Cyclopentyl (pentaaquo) chromium (III) ion. Synthesis 
characterization and kinetics of acidolysis homolysis and 
electrophilic cleavage reactions, 9:40759 (RA;IL) 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEP STORAGE RINGS 
Accelerator Facilities 
ASP: a new PEP experiment to measure single photons, 
9:41782 (R;US) 
PEPTIDE HYDROLASES 
Code number 3.4. 
Biosynthesis 
Genetic analysis of the SOS response of Escherichia coli, 
9:41281 (BA;US) 
Metabolic Activation 
Variations in the in vivo stability of LexA repressor during the 
SOS regulatory cycle, 9:41284 (BA;US) 
PERMITTIVITY 
Hartree-Fock Method 
Clausius-Mosotti limit of the quantum theory of the electronic 
dielectric constant in crystals, 9:42244 (R;RO) 


PEROVSKITES 
Tonic Conductivity 
Energetics of oxygen ion transport in fluorite, perovskite, and 
other oxide structures, 9:40581 (RA;US) 
Transport properties of selected metal oxides, 9:40583 (RA;US) 
PERSONNEL 
Studies of groups of persons employed in a particular field of 
endeavor. For studies on individuals in a group see also MAN. 
See also AVIATION PERSONNEL 
DIAL PAINTERS 
MILITARY PERSONNEL 
MINERS 


REACTOR OPERATORS 
SECURITY PERSONNEL 


Dose Equivalents 
Radiological impact of plutonium recycle in the fuel cycle of 
LWR type reactors: professional exposure during normal 
operation, 9:40160 (R;XE;In French) 
Medical Surveillance 
Control technology assessment for coal gasification and 
liquefaction processes, Exxon Coal Liquefaction Pilot Plant 
(ECLP), Baytown, Texas, 1981. Final report, 9:41521 (R;US) 
Radiation Doses 
Radiological impact of plutonium recycle in the fuel cycle of 
LWR type reactors: professional exposure during normal 
operation, 9:40160 (R;XE;In French) 
Radiation Hazards 
Statistical health-effects study, 9:41470 (RA;US) 
PERSONNEL MONITORING 
Photographic Film Dosemeters 
Effect of the temperature and relative humidity in dosemeters 
used for personnel monitoring, 9:41453 (R;BR;In Portuguese) 
Thermoluminescent Dosemeters 
Effect of the temperature and relative humidity in dosemeters 
used for personnel monitoring, 9:41453 (R;BR;In Portuguese) 
PERTURBATION THEORY 
Asymptotic Solutions 
Asymptotic validity of singular perturbations on the infinite 
interval, 9:39946 (RA;US) 
Control Systems 
Frequency domain results for systems with slow and fast 
modes, 9:39948 (RA;US) 
Free Energy 
Universality of bridge functions and its relation to variational 
perturbation theory and additivity of equations of state, 
9:42260 (RA;IL) 
Lyapunov Method 
Quadratic-type Lyapunov functions for singularly perturbed 
systems, 9:39945 (RA;US) 
Mathematical Models 
Infinite-time regulators, 9:39950 (RA;US) 
Interplay of singular perturbations and wide-band stochastic 
fluctuations, 9:39953 (RA;US) 
Multimodel strategies under random disturbances and 
imperfect partial observations, 9:39952 (RA;US) 
Multirate and composite control of two-time-scale discrete 
time systems, 9:39949 (RA;US) 
Near-optimum regulators for stochastic linear singularly 
perturbed systems, 9:39951 (RA;US) 
Quadratic-type Lyapunov functions for singularly perturbed 
systems, 9:39945 (RA;US) 
Stabilization and regulation of nonlinear singularly perturbed 
systems - composite control, 9:39947 (RA;US) 
Matrices 
Near-optimum regulators for stochastic linear singularly 
perturbed systems, 9:39951 (RA;US) 
Mode Selection 
Frequency domain results for systems with slow and fast 
modes, 9:39948 (RA;US) 
Nonlinear Problems 
Stabilization and regulation of nonlinear singularly perturbed 
systems - composite control, 9:39947 (RA;US) 
PETROGRAPHY 
Correlations 
Application of coal petrography in the liquefaction of 
subbituminous coals and lignites, 9:39111 (RA;US) 





PETROGRAPHY 
Meetings 


Meetings 
Proceedings: 1983 international conference on coal science, 
9:39098 (R;US) 
PETROLEUM 
Limited to crude oil; see also COAL LIQUIDS, SHALE OIL, 
ete. 
See also RESIDUAL PETROLEUM 
Allocations 
Domestic refining industry: economics and regulation, 9:39608 
(BA;US) 
Boundary Layers 
Application of the pulsed neutron-neutron method for the 
determination of oil-water contacts in a bore-hole, 9:39585 
(RA;XA) 
Enhanced Recovery 
Crude oil thermodynamic properties in presence of carbonic 
gas. Application to enhanced recovery, 9:39589 (R;FR;In 
French) 
Partners in progress, 9:39596 (R;US) 
Heat Transfer 
Thermal model for fluids stored in the US Strategic Petroleum 
Reserve caverns, 9:39618 (R;US) 
Information Systems 
Petroleum Data System (PDS). Monthly report, July 1-31, 
1984, 9:39574 (R;US) 
Market 
Anatomy of a minor disruption: missed opportunities, 9:39607 
(BA;US) 
Economic response: administrative options and analytical 
framework, 9:39601 (BA;US) 
Introduction: managing oil shocks, 9:39606 (BA;US) 
Marketing 
Petroleum Marketing Monthly, May 1984 (Contains glossary), 
9:39597 (R;US) 
Phase Studies 
Displacement of oil by carbon dioxide. Final report, 9:39591 
(R;US) 
Gas miscible displacement enhanced oil recovery, 9:39588 
(R;US) 
Prices 
International energy prices, 1979-1983, 9:40248 (R;US) 
Partners in progress, 9:39596 (R;US) 
Production 
Partners in progress, 9:39596 (R;US) 
Potential for additional oil recovery in Texas, 9:39575 (R;US) 
Reserves 
Potential for additional oil recovery in Texas, 9:39575 (R;US) 
Texas Energy History 1982, 9:39576 (R;US) 
Supply and Demand 
Energy demand in non-OECD countries: oil demand, 9:40240 
(R;US) 
Supply Disruption 
Anatomy of a minor disruption: missed opportunities, 9:39607 
(BA;US) 
Drawing down the Strategic Petroleum Reserve: the case for 
selling futures contracts, 9:39579 (BA;US) 
Energy shocks and the macroeconomy, 9:39599 (BA;US) 
Government stockpiles in a multicountry worid: coordination 
versus competition, 9:39580 (BA;US) 
Institutional alternatives for financing and operating the 
Strategic Petroleum Reserve, 9:39578 (BA;US) 
Role of international cooperation, 9:39598 (BA;US) 
Temporary tax reductions as responses to oil shocks, 9:39600 
(BA;US) 
Thermodynamic Properties 
Crude oil thermodynamic properties in presence of carbonic 
gas. Application to enhanced recovery, 9:39589 (R;FR;In 
French) 
Well Logging Equipment 
Proposed K-U-Th logging calibration facility for the petroleum 
industry, 9:39582 (RA;XA) 
PETROLEUM COKE 
See COKE 
PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 


See also NAVAL PETROLEUM RESERVE 
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Management 
Summary of research and information needs for the 
management of selected onshore energy minerals: oil shale, 
tar sands, arctic oil and gas, and uranium. Final report 1982- 
83, 9:40270 (R;US) 
Resource Assessment 
Petroleum and mineral resources of Antarctica, 9:39577 (R;US) 
Potential for additional oil recovery in Texas, 9:39575 (R;US) 
PETROLEUM INDUSTRY 
Radioactivity Logging 
Nuclear data for oil and gas logging, 9:39629 (RA;XA) 
PETROLEUM PRODUCTS 


See also DIESEL FUELS 
FUEL OILS 
GAS OILS 
GASOLINE 
LIQUEFIED PETROLEUM GASES 


Chemical Properties 
Fuel effects on gas turbine combustion systems, 9:39612 (R;US) 
Nuclear Magnetic Resonance 
New methods for the characterization of liquid petroleum and 
coal products by the aid of the nuclear resonance 
spectroscopy, 9:39364 (R;DE;In German) 
Physical Properties 
Fuel effects on gas turbine combustion systems, 9:39612 (R;US) 
PETROLEUM REFINERIES 
Cogeneration 
Cogeneration handbook for the petroleum refining industry 
(Glossary included), 9:39594 (R;US) 
Energy Analysis 
Refinery energy profile. Task 3. Development of profile 
reporting technique for first unit, 9:39593 (R;US) 
Energy Audits 
Refinery energy profile. Task 3. Development of profile 
reporting technique for first unit, 9:39593 (R;US) 
PETROLOGY 
Recommendations 
Problems and methodology of the petrologic analysis of coal 
facies, 9:39337 (RA;US) 
PETTEN HIGH FLUX REACTOR 
See HFR REACTOR 
PHAGES 
See BACTERIOPHAGES 
PHANTOMS 
Radiation Dose Distributions 
Proposal of a new model for dose calculation due to the 
inhalation of Rn-222, Rn-220 and their sons with brief half- 
life, 9:42237 (R;BR;In Portuguese) 
PHARMACEUTICALS 
See DRUGS 
PHASE CHANGE MATERIALS 
Use with the specific phase change material (e.g. calcium chloride) 
when known. 
Composite Materials 
Molten salt phase change thermal storage using composite 
media, 9:40221 (RA;US) 
Heat Transfer 
Phase change materials with immiscible fluids for cool storage, 
9:40228 (RA;US) 
Organic Compounds 
Organic polyols: solid-state phase change materials for thermal 
energy storage, 9:40218 (RA;US) 
Polyethylenes 
Thermal energy storage in cross-linked pellets of high-density 
polyethylene, 9:40220 (RA;US) 
Sodium Sulfates 
Thermal storage utilizing off-peak electro-thermal charging of 
phase change materials, 9:40219 (RA;US) 
PHASE SHIFT 
Scattering Amplitudes 
Phase and amplitude functions for long-range potentials which 
admit the separation of variables in the Schroedinger 
equation in extracted spheroidal coordinates, 9:42294 
(R;SU;In Russian) 





PHASE TRANSFORMATIONS 
Symmetry Breaking 
Spontaneous symmetry breaking and critical phenomena, 
9:41912 (RA;SU;In Russian) 
PHASEOLUS 
Genetic Radiation Effects 
Improvement of Phaseolus vulgaris as a grain legume crop in 
Malaysia: Induction of an erect bush type, 9:41436 (RA:XA) 
Induced mutants in beans and peas resistant to rust, 9:41437 
(RA;XA) 
Mutation breeding for disease resistance in food bean and 
cowpea in Kenya, 9:41441 (RA;XA) 
Plant Breeding 
Mutation breeding for disease resistance in food bean and 
cowpea in Kenya, 9:41441 (RA;XA) 
PHENIX REACTOR 
Fuel Cans 
Effect of time and dose rate on the swelling of of 316 cladding 
in Phenix, 9:40056 (R;FR) 
Reactor Materials 
Effect of time and dose rate on the swelling of of 316 cladding 
in Phenix, 9:40056 (R;FR) 
PHENOLS 
See also CRESOLS 
NAPHTHOLS 
Chemical Analysis 
Electrocatalytic reduction of lignin to phenolic feedstocks, 
9:39863 (R;US) 
Corrosive Effects 
Wilsonville technical support plan, 9:39234 (RA;US) 
Interlaboratory Comparisons 
EPA (Environmental Protection Agency) method study 14, 
Method 604-Phenols. Report for 18 Sep 78-30 Mar 84, 
9:41236 (R;US) 
Quantitative Chemical Analysis 
EPA (Environmental Protection Agency) method study 14, 
Method 604-Phenols. Report for 18 Sep 78-30 Mar 84, 
9:41236 (R;US) 
Removal 
Hydrotreating coal-derived distillates, 9:39195 (RA;US) 
PHENYL METHYL ETHER 
See ANISOLE 
PHI-1019 RESONANCES 
Particle Widths 
Radiative decays of the PHI-, E-, D and Ai-mesons, 9:41868 
(R;XJ;In Russian) 
Radiative Decay 
Radiative decays of the PHI-, E-, D and A:-mesons, 9:41868 
(R;XJ;In Russian) 
PHI4-FIELD THEORY 
Energy-Level Density 
Density of states of random systems, 9:41932 (R;XA) 
Nonlinear Problems 
Clusterization in a class of models of the classical field theory, 
9:41970 (R;XJ) 
Perturbation Theory 
Epsilon-expansion for critical exponents, 9:41975 (R;SU;In 
Russian) 
Solitons 
Clusterization in a class of models of the classical field theory, 
9:41970 (R;XJ) 
PHILADELPHIA ELECTRIC POWER REACTOR-1 
See LIMERICK-1 REACTOR 
PHILADELPHIA ELECTRIC POWER REACTOR-2 
See LIMERICK-2 REACTOR 
PHOSPHATES 
For salts only; see also PHOSPHORIC ACID ESTERS. 
See also AMMONIUM PHOSPHATES 
Chemical Analysis 
Determination of the uranium content in phosphate fertilizers 
by the fission track registration technique, 9:40677 (R;BR;In 
Portuguese) 
Fission Tracks 
Determination of the uranium content in phosphate fertilizers 
by the fission track registration technique, 9:40677 (R;BR;In 
Portuguese) 


PHOSPHINES 
Synthesis 
yg ree poly(tertiary)phosphines for the attachment of 
metals to surfaces of photodevices. Final technical report, 
August 1, 1979-July 31, 1981, 9:40713 (R;US) 
PHOSPHORITES 
Ore Processing 
High temperature selective leaching of uranium from raw 
phosphorites, 9:39679 (RA;IL) 
PHOSPHORUS OXIDES 
Tonic Conductivity 
Relation between structure and conductivity in the NASICON 
solid solution system, 9:40590 (RA;US) 
Lattice Parameters 
Ion-ion correlations and phase transitions in NASICON type 
materials, 9:40591 (RA;US) 
Relation between structure and conductivity in the NASICON 
solid solution system, 9:40590 (RA;US) 
Phase Transformations 
Ion-ion correlations and phase transitions in NASICON type 
materials, 9:40591 (RA;US) 
PHOSPHORUS-GROUP TRANSFERASES 
Code number 2.7. 
See also NUCLEOTIDYLTRANSFERASES 
Gene Operons 
Constitutive transcriptional control signals of the herpes 
simplex virus tk gene, 9:41335 (BA;US) 
Genes 
Constitutive transcriptional control signals of the herpes 
simplex virus tk gene, 9:41335 (BA;US) 
PHOTOANODES 
Carrier Density 
Capacitance-voltage technique for the determination of carrier 
concentrations in thin film photoanodes, 9:39891 (J;US) 
PHOTODIODES 
Molecular Beam Epitaxy 
Pulsed irradiation of optimized, MBE grown, AlGaAs/GaAs 
radiation hardened photodiodes. Rev., 9:41098 (R;US) 
Physical Radiation Effects 
Pulsed irradiation of optimized, MBE grown, AlGaAs/GaAs 
radiation hardened photodiodes. Rev., 9:41098 (R;US) 
Spectral Response 
Spectral response of PbTe/Pbsub(1-x)Snsub(x)Te 
heterostructure diodes at low temperatures, 9:41040 (RA;IL) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROCHEMICAL CELLS 
Electrodes 
Research on photoelectrochemical cells based on CdSe, 
CdSe/sub 1-x/Te/sub x/ and other photoelectrode materials, 
9:39886 (R;US) 
Research Programs 
Research on photoelectrochemical cells based on CdSe, 
CdSe/sub 1-x/Te/sub x/ and other photoelectrode materials, 
9:39886 (R;US) 
Solar Energy Conversion 
Fluorescence of rhodamine B on semiconductor and insulator 
surfaces: dependence of the quantum yield on surface 
coverage, 9:39889 (J;US) 
PHOTOELECTROLYSIS 


Solar-assisted hydrogen generation by photoelectrocatalysis: 
electric birefringence and ellipsometric spectroscopy of the 
semiconductor/electrolyte interface. Annual report 3 Sep 82- 
31 Aug 83, 9:39796 (R;US) 

PHOTOGRAPHIC FILM DOSEMETERS 
Humidity 

Effect of the temperature and relative humidity in dosemeters 

used for personnel monitoring, 9:41453 (R;BR;In Portuguese) 
Temperature Effects 

Effect of the temperature and relative humidity in dosemeters 

used for personnel monitoring, 9:41453 (R;BR;In Portuguese) 
PHOTOGRAPHIC FILMS 
Performance Testing 

Comparative assessment of a range of 100mm and 105mm 

fluorographic films, 9:41383 (R;GB) 





PHOTOLYSIS 
Data Acquisition Systems 


PHOTOLYSIS 
Data Acquisition Systems 
Time-resolving ESR spectroscopy: methodical and 
instrumental fundamentals of ESR pulse radiolysis and ESR 
laser photolysis, 9:40766 (RA;DD;In German) 
PHOTOMAGNETIC EFFECT 
See VISIBLE RADIATION 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTOMETERS 
Analog-to-Digital Converters 
Analog converter of a microphotometer signal into optical and 
electron density values, 9:40929 (R;XJ;In Russian) 
PHOTOMULTIPLIERS 
Performance Testing 
Evaluation of Hamamatsu R1635 photomultiplier, 9:41123 
(J;US) 
PHOTON ACTIVATION ANALYSIS 


See ACTIVATION ANALYSIS 
PHOTONS 


PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON EMISSION 
Emission of photons 
See also SUPERRADIANCE 
Kinetic Equations 
Dynamics of multiphoton processes in two-level systems, 
9:42291 (R;SU;In Russian) 
Multi-Photon Processes 
Dynamics of multiphoton processes in two-level systems, 
9:42291 (R;SU;In Russian) 
PHOTON-NUCLEON INTERACTIONS 
See also PHOTON-PROTON INTERACTIONS 


Photoproduction of high Psub(t) photons as a test of color 
symmetry, 9:41857 (R;SU) 
PHOTON-PHOTON INTERACTIONS 
Exclusive Interactions 
Exclusive production of heavy mesons in photon-photon 
collision: the double scattering mechanism, 9:41792 (R;GB) 
Jet Model 
K factor for the two-photon production of hadron jets, 9:41862 
(R;SU;In Russian) 
Parton Model 
K factor for the two-photon production of hadron jets, 9:41862 
(R;SU;In Russian) 
ion 
Higher twist contributions from the direct pion coupling in 
e* e™ annihilation, photoproduction and 7~ p Drell-Yan, 
9:41790 (R;GB) 
Chromodynamics 
K factor for the two-photon production of hadron jets, 9:41862 
(R;SU;In Russian) 
PHOTON-PROTON INTERACTIONS 
Asymmetry Coefficients 
Possibility of measuring G and H parameters in the yp—n7* 
and yp — p7r° reactions, 9:41777 (R;UA;In Russian) 
PHOTONS 
Electromagnetic Form Factors 
Calculation of electromagnetic rhom form factor from QCD 
sum rules, 9:41837 (R;SU) 
Structure Functions 
Longitudinal structure function of the photon in 
supersymmetric QCD, 9:41793 (R;GB) 
PHOTONUCLEAR REACTIONS 
Fission 
Electrodisintegration experiments and virtual photon theory, 
9:42139 (RA;SU) 
Nuclear Reaction Yield 
Experimental determination of photonuclear yield excited by 
bremsstrahlung with 20-MeV-energy, 9:42013 (RA;XA) 
on 
Measurement of 77° meson photoproduction from '2C near 
threshold, 9:42035 (R;FR;In French) 
Measurement of total hadronic photoproduction cross section 
in *Be, '*C, *O, “Cu nuclei in the photon energy range 
E=(0.25-2.7) GeV, 9:41756 (R;SU) 
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Resonance Scattering 
Study on high-lying states of nuclei in the photon resonance 
scattering near pion production threshold, 9:42041 
(RA;SU;In Russian) 
PHOTOPRODUCTION 
Color Model 
Photoproduction of high Psub(t) photons as a test of color 
symmetry, 9:41857 (R;SU) 
Quantum Chromodynamics 
Photoproduction of high Psub(t) photons as a test of color 
symmetry, 9:41857 (R;SU) 
PHOTOSPHERE 
Fraunhofer Lines 
Asymmetry of Fraunhofer lines and structure of solar 
photosphere. Fluctuations of temperature and velocity, 
9:41599 (R;SU;In Russian) 
PHOTOSYNTHESIS 
Radicals 
Time resolved EPR studies of radical reactions in organized 
assemblies - micelles and photosynthetic systems, 9:39853 
(R;US) 
PHOTOSYNTHETIC BACTERIA 
Genetic Mapping 
Identification, isolation, and sequence of the reaction center 
protein genes of the photosynthetic purple bacterium 
Rhodopseudomonas capsulata, 9:39860 (R;US) 
PHOTOSYNTHETIC REACTION CENTERS 
Genetic Mapping 
Identification, isolation, and sequence of the reaction center 
protein genes of the photosynthetic purple bacterium 
Rhodopseudomonas capsulata, 9:39860 (R;US) 
PHOTOVOLTAIC POWER PLANTS 
Coordinated Research Programs 
Long term European investment in energy R and D, 9:40244 
(R;LU) 
PHOTOVOLTAIC POWER SUPPLIES 
Computerized Control Systems 
Microcomputer control of a residential photovoltaic power 
conditioning system, 9:39893 (R;US) 
Field Tests 
Photovoltaic system. Final project performance report, 9:39894 
(R;US) 
Installation 
Spotted Wolf Photo Voltaic Unit installation, 9:39895 (R;US) 
Power Conditioning Circuits 
Microcomputer control of a residential photovoltaic power 
conditioning system, 9:39893 (R;US) 
PHTHALOCYANINES 
Catalytic Effects 
Metallophthalocyanines: new catalysts for coal liquid 
upgrading, 9:39191 (RA;US) 
PHWR TYPE REACTORS 
Mixed Oxide Fuels 
Data base for PHW reactor operating on a once-through, low 
enriched uranium-thorium cycle. Final report for the period 
15 March 1980-14 December 1983, 9:40055 (R;XA) 
Thorium Cycle 
Data base for PHW reactor operating on a once-through, low 
enriched uranium-thorium cycle. Final report for the period 
15 March 1980-14 December 1983, 9:40055 (R;XA) 
PHYSICAL RADIATION EFFECTS 
Internal Friction 
Internal friction, microstructure, and radiation effects, 9:40532 
(R;US) 
Swelling 
Effect of microstructure on the minimum critical radius and 
critical number of gas atoms for swelling, 9:40495 (R;US) 
PHYSICS 


See also ATOMIC PHYSICS 
HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
REACTOR PHYSICS 
SOLID STATE PHYSICS 


Meetings 
Seventh conference of Czechoslovak physicists. Part II, 
9:42005 (R;CS;CZ) 
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PHYSOSTIGMINE 

See ESERINE 
PICEANCE CREEK BASIN 

Hydrology 
Ground water--mineralogy relationship for ‘In Situ’ oil shale 
retorting. Final report Jul 79-Jan 80, 9:39667 (R;US) 

PIGE ANALYSIS 

See PROTON REACTIONS 
PILES 

See FOUNDATIONS 
PINCH EFFECT 

See also REVERSE-FIELD PINCH 


Formation of Z-discharged plasma channel in LIB-;fusion 
device, 9:42386 (R;JP) 
PINS (FUEL) 
See FUEL PINS 
PION DETECTION 
Cherenkov Counters 
Large angular acceptance plastic Cherenkov detector for 
intermediate energy physics, 9:41095 (J;NL) 
PION MINUS REACTIONS 
Angular Distribution 
Angular distributions of nucleons emitted in high energy 
hadron-nucleus collisions, 9:42092 (R;SU) 
Differential Cross Sections 
Cross sections of neutron production with energies of 7,5-190 
MeV in the p+A — n+X reaction at 1-9 GeV/c, 7* +A > 
n+X reaction at 1-6 GeV/c, 7” +A — n+X reaction at 1,4 
and 5 GeV/c, 9:42015 (R;SU;In Russian) 
Multiple Production 
Study on the hadron jet production in cumulative 7~ C 
interactions at the momentum of 40 GeV/c, 9:41774 
(R;SU;In Russian) 
Particle Production 
Cumulative production of the A hyperons in the 7~ C 
interaction at 40 GeV/c, 9:41772 (R;SU;In Russian) 
Experimental data on the kaon and hyperon interaction inside 
a nucleus, 9:41766 (R;SU;In Russian) 
Investigation of the eta production on aluminium and 
nuclei by 7~ mesons at the momentum of 3.3 GeV/c, 
9:42065 (R;SU;In Russian) 
Measurement of polarization of curulative protons emitted at 
angles of 110 deg and 135 deg in laboratory system in the 
a A — pX reaction at pion momentum of 1.5 GeV/c, 
9:41765 (R;SU;In Russian) 
Polarization-Asymmetry Ratio 
Measurement of polarization of curulative protons emitted at 
angles of 110 deg and 135 deg in laboratory system in the 
a” A — pX reaction at pion momentum of 1.5 GeV/c, 
9:41765 (R;SU;In Russian) 
Quasi-Elastic Scattering 
Quasi-elastic scattering of pions on ‘He, 9:42024 (R;SU;In 
Russian) 
PION MINUS-DEUTERON INTERACTIONS 
See PION-DEUTERON INTERACTIONS 
PION MINUS-PROTON INTERACTIONS 
Search for the rare decay 70—-e* e~ and measurement of the 
a” p—e* en reaction at 304 MeV/c, 9:41764 (R;NL) 
Charge-Exchange Interactions 
Neutron polarization in binary charge-exchange reactions, 
9:41811 (R;SU;In Russian) 
Differential Cross Sections 
Neutron polarization in binary charge-exchange reactions, 
9:41811 (R;SU;In Russian) 
Inelastic Scattering 
Simulation of inelastic high energy hadron collisions, 9:41861 
(R;SU;In Russian) 
Pair Production 
Higher twist contributions from the direct pion coupling in 
e*e” annihilation, photoproduction and 7~ p Drell-Yan, 
9:41790 (R;GB) 
Particle Production 
Neutron polarization in binary charge-exchange reactions, 
9:41811 (R;SU;In Russian) 
Observation of the r(2510) neutral meson with the spin of J=6, 
9:41759 (R;SU;In Russian) 


PIONS 
Bag Mode! 


Pion electroproduction at threshold in the inverse channel 
20” p — e* en, 9:41778 (RA;FR;In French) 
Study of isospin non-conservation in meson decay processes, 
9:41776 (RA;JP;In Japanese) 
Simulation 
Simulation of inelastic high energy hadron collisions, 9:41861 
(R;SU;In Russian) 
PION NEUTRAL-DEUTERON INTERACTIONS 
See PION-DEUTERON INTERACTIONS 
PION PLUS REACTIONS 
Compton Effect 
Elastic z7i Compton scattering, 9:41894 (J;US) 
Differential Cross Sections 
Cross sections of neutron production with energies of 7,5-190 
MeV in the p+A — n+X reaction at 1-9 GeV/c, 7* +A —> 
n+X reaction at 1-6 GeV/c, m~ +A — n+X reaction at 1,4 
and 5 GeV/c, 9:42015 (R;SU;In Russian) 
Particle Production 
ar° and eta meson production in hadron-nucleus interactions at 
the momentum of 10.5 GeV/c, 9:41758 (R;SU;In Russian) 
Quasi-Elastic Scattering 
Quasi-elastic scattering of pions on ‘He, 9:42024 (R;SU;In 
Russian) 
PION PLUS-DEUTERON INTERACTIONS 
See PION-DEUTERON INTERACTIONS 
PION REACTIONS 


See also PION MINUS REACTIONS 
PION PLUS REACTIONS 


Processes involved in pion capture in hydrogen-containing 
molecules, 9:41741 (R;CA) 
Elastic Scattering 
ar-N-N system at intermediate energies, 9:42026 (RA;FR;In 
French) 
Inelastic Scattering 
Partial coefficients of inelasticity in pion-nucleon and pion- 
carbon interactions at 40 GeV/c in central region and in 
fragmentation regions of incident particle and target, 9:+1773 
(R;SU;In Russian) 
PION-DEUTERON INTERACTIONS 
Elastic Scattering 
Standardization of calculation programs for the Faddeev 
equations as illustrated by the elastic pion-deuteron 
scattering, 9:41873 (R;XJ;In Russian) 
PIONIZATION 
Model 
Difficulties of the thermodynamical model approach to pion 
production in relativistic ion collisions, 9:42179 (R;SU) 
PION-NUCLEON INTERACTIONS 


ar-N-N system at intermediate energies, 9:42026 (RA;FR;In 
French) 

Differential Cross Sections 

Phenomenological approximation of the inclusive resonance 
production cross section in inelastic N-N and 7-N collisions, 
9:41867 (R;SU;In Russian) 

Inclusive Interactions 

Phenomenological approximation of the inclusive resonance 
production cross section in inelastic N-N and 7-N collisions, 
9:41867 (R;SU;In Russian) 

Inelastic Scattering 

Contribution to the simulation of p-nucleus inelastic 
interactions between 300 MeV and 1 GeV, 9:41795 (R;FR;In 
French) 

Partial coefficients of inelasticity in pion-nucleon and pion- 
carbon interactions at 40 GeV/c in central region and in 
fragmentation regions of incident particle and target, 9:41773 
(R;SU;In Russian) 

PIONS 


See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 


Bag Model 
Energy of motion of the mass center in the MIT bag model, 
the pion mass, the realistic radius of a nucleon quark-gluon 
core and the neutron and proton charge radii, 9:41796 
(R;SU;In Russian) 





Cherenkov Radiation 


Cherenkov Radiation 
Calculations of threshold characteristics of Vavilov-Cherenkov 
radiation emitted by ultrarelativistic particles in a gaseous 
Cherenkov counter, 9:42225 (R;SU;In Russian) 
Electromagnetic Form Factors 
Calculation of electromagnetic rhom form factor from QCD 
sum rules, 9:41837 (R;SU) 
Meson widths and form factor at intermediate momentum 
transfer in nonperturbative QCD, 9:41834 (R;SU) 


Charged pion electroproduction and spin isospin response 
function, 9:42195 (RA;FR;In French) 
Excited States 
Possibility of the existence of new radial excitations of the 
systems formed of light quarks, 9:41870 (R;XJ;In Russian) 


Possibility of the existence of new radial excitations of the 
systems formed of light quarks, 9:41870 (R;XJ;In Russian) 
Mass Difference 
Violation of isospin invariance, 9:41916 (R;SU;In Russian) 
Multiple Production 

Study on the hadron jet production in cumulative 7” C 
interactions at the momentum of 40 GeV/c, 9:41774 
(R;SU;In Russian) 

Particle Production 

Experimental data on the kaon and hyperon interaction inside 
a nucleus, 9:41766 (R;SU;In Russian) 

Pion production in nucleus-nucleus collisions at intermediate 
energies, 9:42027 (RA;FR;In French) 

Quantum Chromodynamics 

Two-loop contribution to the evolution of the pion wave 

function, 9:41858 (R;XJ) 
Wave Functions 

Two-loop contribution to the evolution of the pion wave 

function, 9:41858 (R;XJ) 
PIONS MINUS 
Coherent Production 

Coherent pion production induced by 300 MeV and 600 MeV 

deuterons, 9:42033 (R;FR) 
Functions 

Correlation function distributions in rapidity for pairs of 7 
mesons in K p interactions at 32 GeV/c, 9:41812 (R;SU;In 
Russian) 

Electroproduction 

Pion electroproduction at threshold in the inverse channel 

7” p — e* en, 9:41778 (RA;FR;In French) 
Multiple Production 

Centaurs as a consequence of induced pion emission, 9:41826 
(R;SU;In Russian) 

Partial coefficients of inelasticity in pion-nucleon and pion- 
carbon interactions at 40 GeV/c in central region and in 
fragmentation regions of incident particle and target, 9:41773 
(R;SU;In Russian) 

Some results of nucleus-nucleus interactions in SKM-200 
device, 9:42016 (RA;SU;In Russian) 

Pair Production 

Correlation function distributions in rapidity for pairs of 7 
mesons in K~ p interactions at 32 GeV/c, 9:41812 (R;SU;In 
Russian) 

Particle Production 

™@ meson production in collisions of relativistic nuclei in a 
multiple scattering model, 9:42104 (R;SU;In Russian) 

Cascade mechanism of inelastic interactions of high-energy 
nuclei, 9:42184 (R;SU;In Russian) 

Inclusive and semi-inclusive rapidity distributions of 7*~ 
mesons in K~ p interactions at 32 GeV/c, 9:41760 (R;SU;In 
Russian) 

PIONS NEUTRAL 
Leptonic Decay 

Search for the rare decay 7°—e* e~ and measurement of the 

a” p—e* en reaction at 304 MeV/c, 9:41764 (R;NL) 
Multiple Production 

Centaurs as a consequence of induced pion emission, 9:41826 

(R;SU;In Russian) 
Particle Production 

ar° and eta meson production in hadron-nucleus interactions at 

the momentum of 10.5 GeV/c, 9:41758 (R;SU;In Russian) 


Nuclear moments and nuclear structure. Annual pro; 

report, September 1, 1983-July 31, 1984, 9:42000 (R;US) 
PIONS PLUS 
Correlation Functions 

Correlation function distributions in rapidity for pairs of 7 
mesons in K~ p interactions at 32 GeV/c, 9:41812 (R;SU;In 
Russian) 

Multiple Production 

Centaurs as a consequence of induced pion emission, 9:41826 
(R;SU;In Russian) 

Partial coefficients of inelasticity in pion-nucleon and pion- 
carbon interactions at 40 GeV/c in central region and in 
fragmentation regions of incident particle and target, 9:41773 
(R;SU;In Russian) 

Pair Production 

Correlation function distributions in rapidity for pairs of 7 
mesons in K™ p interactions at 32 GeV/c, 9:41812 (R;SU;In 
Russian) 

Particle Production 

Inclusive and semi-inclusive rapidity distributions of 7*~ 
mesons in K~ p interactions at 32 GeV/c, 9:41760 (R;SU;In 
Russian) 

PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
Performance 

Performance of oil industry cross-country pipelines in western 
Europe: statistical summary of reported spillages - 1982, 
9:39390 (R;NL) 

PIPES 
Bids 
Lump sum, unit-price bid proposal evaluation method, 9:40437 
G;US) 

Creep 

Design guidance for elastic followup, 9:40119 (J;US) 
Design 

Design guidance for elastic followup, 9:40119 (J;US) 
Elasticity 

Design guidance for elastic followup, 9:40119 (J;US) 
Heat Transfer 

Forced convection along a wall. Liquid metals application, 
9:40063 (R;FR) 

Hydrodynamics 

Forced convection along a wall. Liquid metals application, 

9:40063 (R;FR) 
In-Service Inspection 

Analyses of the impact of inservice inspection using a piping 
reliability model, 9:40017 (R;US) 

Ultrasonic search head for automated examinations, 9:40114 
(R;US) 

Pressure Gradients 
Generalized pressures on oscillating cantilever pipes conveying 
inviscid fluid, 9:40904 (R;IT) 
Thermal Efficiency 
Thermal performance of insulated pipe systems, 9:40436 (J;US) 
Thermal Insulation 

Lump sum, unit-price bid proposal evaluation method, 9:40437 
(J;US) 

Thermal performance of insulated pipe systems, 9:40436 (J;US) 

Turbulent Flow 

Forced convection along a wall. Liquid metals application, 

9:40063 (R;FR) 
Ultrasonic Testing 

Ultrasonic inspection and deployment apparatus, 9:40918 

(P;US) 
PISUM 
Genetic Radiation Effects 

Breeding approach for improvement of pigeonpea plant type 
and yield, 9:41440 (RA;XA) 

Induced mutants in beans and peas resistant to rust, 9:41437 
(RA;XA) 

Performance and agronomic potential of radiation-induced and 
collected genotypes of chickpea (Cicer arietinum), 9:41438 
(RA;XA) 





Use of induced mutations for the induction of resistance against 
Ascochyta blight in chickpea (Cicer Arietinum), 9:41439 
(RA;XA) 

Plant Breeding 

Breeding approach for improvement of pigeonpea plant type 
and yield, 9:41440 (RA;XA) 

Mutation studies and mutation breeding in grain legumes, 
9:41514 (RA;XA) 

PITCHES 
Pyrolysis 
Role of trapped free radicals in the pyrolysis of coal and 
related compounds, 9:39177 (RA;US) 
PITTSBURG-MIDWAY SOLVENT REFINED COAL PRO 
See SRC PROCESS 
PLANNED COMMUNITIES 
Passive Solar Heating Systems 

Affinity between solar energy installations and types of 

buildings found in concentrated building, 9:39899 (R;DE;In 


Cryobiology of isolated protoplasts, 9:41506 (BA;US) 
PLANT GROWTH 
Biological Radiation Effects 
Investigation of radiosensitivity and growth dynamics for 
callus tissues Crepis Capillaris, Haplopappus gracilis, 
Phasolium vulgaris exposed to gamma radiation, 9:41457 
(R;XJ;In Russian) 
PLANTS 
See also ALGAE 
COTTON PLANTS 
FUNGI 
LEGUMINOSAE 
SHRUBS 
TREES 
Biological Radiation Effects 
Effects of nuclear and conventional chemical explosions on 
vegetation, 9:41136 (R;US) 
Radiosensitivity 
Investigation of radiosensitivity and growth dynamics for 
callus tissues Crepis Capillaris, Haplopappus gracilis, 
Phasolium vulgaris exposed to gamma radiation, 9:41457 
(R;XJ;In Russian) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLD PLASMA 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
EQUILIBRIUM PLASMA 
FISSIONING PLASMA 
HIGH-BETA PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 


LASER-PRODUCED PLASMA 
ROTATING PLASMA 


Alfven Waves 
Continuous double adiabatic spectrum in toroidal plasmas, 
9:42403 (R;SE) 
Beam Focusing Magnets 
Simple method of sheet plasma production for high current 
negative ion, II. Curved sheet plasma, 9:42464 (R;JP) 
Beam Transport 
Formation of Z-discharged plasma channel in LIB-;fusion 
device, 9:42386 (R;JP) 
Doppler Broadening 
Repetitive display system of line profiles for Doppler 
broadening measurement, 9:42391 (R;JP) 
El Radiation 
Relativistic electromagnetic waves in an electron-ion plasma, 
9:42416 (BA;US) 
Helical Instability 
Study of the ideal M.H.D. stability of helical equilibria, 9:42420 
(J;GB) 
Impurities 
Repetitive display system of line profiles for Doppler 
broadening measurement, 9:42391 (R;JP) 


Laser-Radiation Heating 
Instability and chaos in some non-linear laser interaction 
mechanisms, 9:42411 (BA;US) 
Magnetic Islands 
Analytical study of magnetic turbulence, 9:42483 (J;FR) 
Minimum-B Configurations 
Study of the ideal M.H.D. stability of helical equilibria, 9:42420 
(J;GB) 
Rotation 
Relaxation of plasma rotation in a tokamak in the presence of 
extraneous forces and corrugation of the magnetic field, 
9:42406 (TG;US) 


Study of the ideal M.H.D. stability of helical equilibria, 9:42420 
(;GB) 
Transport Theory 
Magnetic fusion energy research. Final report , 9:42345 (R;US) 
Wave Propagation 
9:42416 (BA;US) 
PLASMA ACCELERATORS 
See PLASMA GUNS 
PLASMA (BLOOD) 
See BLOOD PLASMA 
PLASMA DENSITY 
Limiting Values 
Density limit of tokamaks, 9:42475 (R;SE) 
Density limit of stellarators, 9:42476 (R;SE) 
PLASMA DIAGNOSTICS 
Data Processing 
Data ) panceering system by using the curve reader, 9:42390 
) 


ic waves in an electron-ion plasma, 


Measurement of electron cyclotron emission from JIPP T-II 
plasma, 9:42383 (R;JP) 
Emission Spectra 
Non-LTE considerations in spectral of thermal 
transport and implosion experiments, 9:42435 (R;US) 
High-Frequency Discharges 
Study of afterglow plasma in stationary and flowing medium, 
9:42379 (RA;CS;In Czech) 
Interferometers 
Two-wave laser interferometer for measuring plasma density at 
the tokamak devices, 9:42370 (R;SU;In Russian) 


Interferometry 

Far-infrared interferometry/polarimetry on the ISX-B 

tokamak, 9:42341 (R;US) 
Ton Beams 

Heavy ion particle beam interaction with a hot ionized target, 

9:42427 (R;FR) 
Magnetic Probes 

Self-generated magnetic field measurements in TEA-CO; laser 

produced plasmas on different targets, 9:42377 (R;RO) 
Neodymium Lasers 

Diagnostic neodymium laser with doubled radiation frequency, 

9:42354 (R;SU;In Russian) 
Polarimeters 

Far-infrared interferometry/polarimetry on the ISX-B 

tokamak, 9:42341 (R;US) 
Thomson Scattering 

Study of ion cyclotron fluctuations. Application to the 
measurement of the ion temperature (In tokamak plasmas), 
9:42349 (R;FR;In French) 

Study of plasma convection and wall interactions in 
confinement systems. Progress report, October 1, 1982- 
November 30, 1984, 9:42344 (R;US) 

X-Ray Spectra 

Non-LTE considerations in spectral di of thermal 
transport and implosion experiments, 9:42435 (R;US) 

X-Ray Spectroscopy 

Spectrally discriminating time-resolved and space-resolved X- 
ray plasma diagnostics, 9:42418 (J;US) 

PLASMA DRIFT 

Plasma drift equilibrium (GYRATION) in toroidal systems 

with complex magnetic-field geometry, 9:42407 (TG;US) 





Nonlinear Problems 


Nonlinear Problems 
Solutions to non-linear rate equations with diffusion, 9:42347 
(R;FR) 
Transport Theory 
Equations of plasma transport in a curved magnetic field, 
9:42425 (TG;US) 
PLASMA FILAMENT 
Coupling 
Instability and chaos in some non-linear laser interaction 
mechanisms, 9:42411 (BA;US) 
Laser-Radiation Heating 
Filamentation instability in laser produced plasmas, 9:42415 
(BA;US) 
Instability and chaos in some non-linear laser interaction 
mechanisms, 9:42411 (BA;US) 
Plasma Confinement 
Three-position bridge inverter in the automation system for 
plasma filament equilibrium confinement, 9:42455 (R;SU;In 
Russian) 
Tearing Instability 
Study on transfer and breakaway mechanisms in the T-7 
tokamak by means of poloidal field disturbance, 9:42358 
(R;SU;In Russian) 
PLASMA FOCUS DEVICES 
Neutron Emission 
Scaling law of neutron yield for DT discharge in plasma focus, 
9:42385 (R;JP) 
PLASMA GUNS 
Performance 
Intense plasma flux motion in inhomogeneous magnetic fields, 
9:42449 (R;SU;In Russian) 
PLASMA HEATING 
See also BEAM INJECTION HEATING 
LASER-RADIATION HEATING 
Magnetic fusion energy research. Final report , 9:42345 (R;US) 
PLASMA INSTABILITY 
See also PLASMA MACROINSTABILITIES 
Continuous double adiabatic spectrum in toroidal plasmas, 
9:42403 (R;SE) 
Brillouin Effect 
Observations of parametric instabilities in long scalelength 
plasmas, 9:42413 (BA;US) 
Raman and Brillouin scattering, classical reflection, and 
relativity, 9:42414 (BA;US) 
Inelastic Scattering 
Raman and Brillouin scattering, classical reflection, and 
relativity, 9:42414 (BA;US) 
Raman Effect 
Raman and Brillouin scattering, classical reflection, and 
relativity, 9:42414 (BA;US) 
PLASMA JETS 
Plasma Beam Injection 
Anomalous fast magnetization of plasma flow of an 
electrodynamic accelerator, 9:42368 (R;SU;In Russian) 
PLASMA MACROINSTABILITIES 
See also BALLOONING INSTABILITY 
FLUTE INSTABILITY 
Magnetic fusion energy research. Final report , 9:42345 (R;US) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA PRODUCTION 


Simple method of sheet plasma production for high current 
negative ion, I, 9:42381 (R;JP) 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMA SHEATH 
Relativistic Beam Injection 
Sheath potential generated by a relativistic electron beam, 
9:42389 (R;JP) 
PLASMA SHEET 
Ion Beams 
Generation of broadband electrostatic noise by ion beam 
instabilities in the magnetotail. Progress report, 9:41627 
(R;US) 
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PLASMA SIMULATION 
L Codes 

LOMEGA: a low frequency, field implicit method for plasma 

simulation, 9:42380 (R;JP) 
Monte Carlo Method 
Monte-Carlo simulation for neutral beam probing of plasma 
current profile, 9:42388 (R;JP) 
PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
Scattering 

The study of plasma turbulence by the method of combination 

scattering, 9:42490 (BA;US) 
Turbulence 

The study of plasma turbulence by the method of combination 

scattering, 9:42490 (BA;US) 
Wave Propagation 
Propagation characteristics in a magnetized plasma-waveguide 
near the ion cyclotron frequency, 9:42384 (R;JP) 
PLASTICS 
See also PLEXIGLAS 
POLYURETHANES 
Fillers 

Modification of resin and plastics by reaction with coal 

residues, 9:39187 (RA;US) 
Physical Radiation Effects 

Connection of radiation stability of plastic composites with 
specific dissociation energy of their monomer components 
(Electron irradiation), 9:40611 (RA;UA;In Russian) 

PLATING 
For the process only. 
See also VAPOR PLATING 
Solutions 

Ion chromatographic determination of gold in plating baths. 

Quarterly report, 9:40665 (R;US) 
PLATINUM 
Catalytic Effects 

Catalyzed carbon gasification: thermal desorption studies on 
carbon-oxygen surface complexes, 9:39296 (J;US) 

Thin film models of SMSI (show Strong Metal-Support 
Interactions) catalysts: Pt on oxidized titanium. Technical 
report 1 Jan-31 Dec 83, 9:40707 (R;US) 

Spectrophotometry 

Determination of platinum metals and americium when 
analysing these element intermetallic compounds and alloys, 
9:40691 (R;SU;In Russian) 

Thermochromatography 

Continuous thermochromatographic separation of platinum 
element radioisotopes in air flow from nuclear reaction 
products on accelerator beams of heavy ions, 9:40780 
(R;SU;In Russian) 

PLATINUM 195 
Nuclear Structure 

Further tests of the multi-j supersymmetry scheme using 

transfer reactions, 9:42108 (R;FR) 
PLATINUM 197 
Nuclear Structure 

Further tests of the multi-j supersymmetry scheme using 

transfer reactions, 9:42108 (R;FR) 
PLATINUM ALLOYS 
Chemical Analysis 

Determination of platinum metals and americium when 
analysing these element intermetallic compounds and alloys, 
9:40691 (R;SU;In Russian) 

PLATINUM COMPOUNDS 
See also PLATINUM HYDROXIDES 
DNA Adducts 

Z-DNA: implication for DNA damage and repair, 9:41264 
(BA;US) 

PLATINUM HYDROXIDES 
Catalytic Effects 

Studies on the reaction of benzene and other hydrocarbons 
with aluminium trichloride: Effect of catalytically activated 
hydrogen, 9:39827 (J;GB) 

PLESIOTHERAPY 
See RADIOTHERAPY 
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PLEXIGLAS 
Crack Propagation 

Studies on explosively driven cracks under confining in-situ 
stresses, 9:39631 (R;US) 

Study of fracture pressurization as a result of explosive 
detonation, 9:41577 (R;US) 

Explosive Fracturing 

Studies on explosively driven cracks under confining in-situ 
stresses, 9:39631 (R;US) 

Study of fracture pressurization as a result of explosive 
detonation, 9:41577 (R;US) 

PLUMES 
Diffusion 
Observed rate of tropospheric diffusion, 9:41150 (R;US) 
Long-Range Transport 
Observed rate of tropospheric diffusion, 9:41150 (R;US) 
PLUTONIC ROCKS 
See also GRANITES 
Fractures 

Summary of geoscience work at the AECL research site near 
Atikokan, Ontario, 9:39702 (R;CA) 

Use of borehole geophysical logs and hydrologic tests to 
characterize plutonic rock for nuclear fuel waste disposal, 
9:39701 (R;CA) 

Geophysical Surveys 

Use of borehole geophysical logs and hydrologic tests to 
characterize plutonic rock for nuclear fuel waste disposal, 
9:39701 (R;CA) 

Lithology 

Use of borehole geophysical logs and hydrologic tests to 
characterize plutonic rock for nuclear fuel waste disposal, 
9:39701 (R;CA) 

Permeability 

Use of borehole geophysical logs and hydrologic tests to 
characterize plutonic rock for nuclear fuel waste disposal, 
9:39701 (R;CA) 

PLUTONIUM 
Adsorption 

Review and assessment of radionuclide sorption information 
for the Basalt Waste Isolation Project site, 9:39768 (R;US) 

Sorption behaviour of well-defined oxidation states, 9:40783 
(R;SE) 

Calorimetry 

Demonstration of the calorimetric assay of large mass, high 
burn-up PuO: samples, 9:39779 (R;US) 

Field test and evaluation of the simultaneous calorimetric assay 
system, 9:39778 (R;US) 

Measurement control assessment of radiometric calorimeters 
using nonstandards based indicators, 9:39780 (R;US) 

Chemical Bonds 

EXAFS studies of sodium silicate glasses containing dissolved 

actinides, 9:40622 (R;US) 
Fine Structure 

Extended x-ray absorption fine structure (EXAFS) studies of 

the actinides, 9:40771 (R;US) 
Nuclear Materials Management 

Demonstration of the calorimetric assay of large mass, high 
burn-up PuO: samples, 9:39779 (R;US) 

Field test and evaluation of the simultaneous calorimetric assay 
system, 9:39778 (R;US) 

Solvent Extraction 

Separation of transplutonium elements with organic 
phosphorus solid extractants on chloromethylated styrene, 
9:40673 (R;SU;In Russian) 

X-Ray Fluorescence Analysis 

Plutonium content of fast-neutron-reactors fuels by x-ray 
fluorescence, 9:40703 (TJ;US) 

Possibilities of plutonium analysis by means of x-ray 
fluorescence with iridium 912 radioactive sources, 9:40704 
(TJ;US) 

PLUTONIUM 237 
Uptake 

Bioavailability of the transuranic elements *7Pu and **'Am for 
the pond snail, Lymnaea stagnalis L., and their behaviour in 

selected natural surface waters, 9:41423 (R;XE) 


PLUTONIUM DIOXIDE 
Chemical Analysis 


PLUTONIUM 238 
Contamination 
Long-term exposure of 7°*PuO, to an arid terrestrial 
environment, 9:39789 (R;US) 
Intestinal Absorption 
Gut-related studies of radionuclide toxicity, 9:41480 (RA;US) 
PLUTONIUM 239 
Biological Localization 
Report on intercomparison A-12 of the determination of 
radionuclides in animal bone, 9:41432 (R;XA) 

Energy Levels 

Nuclear data sheets for A = 231, 235, 239, 9:42150 (J;US) 
Energy-Level Transitions 

Nuclear data sheets for A = 231, 235, 239, 9:42150 (J;US) 
Nuclear Materials Management 

Automatic material identifier, 9:39775 (R;US) 
Prenatal Exposure 

Fetal and juvenile radiotoxicity, 9:41479 (RA;US) 
Radioecology 

Physico-chemical model of toxic substances in the Great 

Lakes, 9:41246 (R;US) 
Retention 
Cigarette smoke and plutonium, 9:41475 (RA;US) 
Low-level °PuOz lifespan studies, 9:41474 (RA;US) 
Toxicity 
Fetal and juvenile radiotoxicity, 9:41479 (RA;US) 
PLUTONIUM 239 TARGET 
Neutron Reactions 

Energy spectra of secondary neutrons from the **°Pu (n, xn) 
reactions, 9:42112 (RA;IL) 

Fission cross section measurements in reactor physics and 
dosimetry benchmarks, 9:42134 (RA;XA) 

Statistical analysis of fission cross section measurements on 
sup(233,235,238)U, *7Np, sup(239,242)Pu at neutron 
energies of 2.6, 8.5 and 14.7 MeV, 9:42118 (RA;XA) 

PLUTONIUM 240 
Alpha Decay 

Calorimetric measurements of the half life of plutonium-240, 
9:42147 (J;GB) 

Half life of plutonium-240 determined by specific-activity 
measurements, 9:42146 (J;GB) 

Measurement of the half life of plutonium-240 by the U.S. 
Half-Life Evaluation Committee, 9:42144 (J;GB) 

Plutonium-240 half life determined by isotope-dilution mass 
spectrometric measurement of grown-in uranium-236, 
9:42145 (J;GB) 


Preparation and characterization of plutonium-240 oxide used 
for half-life measurement, 9:40789 (J;GB) 
PLUTONIUM 240 TARGET 
Neutron Reactions 
Fission cross section measurements in reactor physics and 
dosimetry benchmarks, 9:42134 (RA;XA) 
PLUTONIUM 241 TARGET 
Neutron Reactions 
Evaluation of neutron nuclear data of **'Pu for JENDL-2, 
9:42141 (R;JP) 
Fission cross section measurements in reactor physics and 
dosimetry benchmarks, 9:42134 (RA;XA) 
PLUTONIUM 242 TARGET 
Neutron Reactions 
Statistical analysis of fission cross section measurements on 
sup(233,235,238)U, **7Np, sup(239,242)Pu at neutron 
energies of 2.6, 8.5 and 14.7 MeV, 9:42118 (RA;XA) 
PLUTONIUM COMPOUNDS 
See also PLUTONIUM NITRATES 
PLUTONIUM OXIDES 
Chemical Reactions 
Reactions of uranium(V), neptunium(V), and plutonium(V) 
with the carbonate radical, 9:40785 (J;US) 
PLUTONIUM DIOXIDE 
Chemical 


Plutonium content of fast-neutron-reactors fuels by x-ray 
fluorescence, 9:40703 (TJ;US) 





SIMS study of compositional changes observed in a PuO: heat 
source cladding alloy, 9:39787 (R;US) 
Nondestructive Analysis ; 5 
Demonstration of the calorimetric assay of large mass, high 
burn-up PuO2 samples, 9:39779 (R;US) 
PLUTONIUM NITRATES 


Calculation of criticality parameters for uranium and/or 
plutonium nitrate solutions, 1. Evaluation of density and 
atomic number density of the solutions, 9:39688 (R;JP;In 
Japanese) 

Inhalation 
Inhaled plutonium nitrate in dogs, 9:41472 (RA;US) 
Toxicity 
Inhaled plutonium nitrate in dogs, 9:41472 (RA;US) 
PLUTONIUM OXIDES 
See also PLUTONIUM DIOXIDE 
Chemical 
Preparation and characterization of plutonium-240 oxide used 
for half-life measurement, 9:40789 (J;GB) 
Inhalation 
Inhaled transuranics in rodents, 9:41473 (RA;US) 
Low-level 7*°PuOz lifespan studies, 9:41474 (RA;US) 
Labelling y 
Preparation and characterization of plutonium-240 oxide used 
for half-life measurement, 9:40789 (J;GB) 

Retention 

Cigarette smoke and plutonium, 9:41475 (RA;US) 
Toxicity 

Inhaled plutonium oxide in dogs, 9:41471 (RA;US) 

Inhaled transuranics in rodents, 9:41473 (RA;US) 

PMMA 

Swelling 

Determination of the surface reactivity of coal powders. 
Seventh quarterly report, 1 Mar 1984-31 May 1984, 9:39369 
(R;US) 

PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMOCONIOSES 


Inhalation hazards to uranium miners, 9:41478 (RA;US) 
PNL 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
POCKET CALCULATORS 
See CALCULATORS 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLICY 
See ENERGY POLICY 
ENVIRONMENTAL POLICY 
POLLUTANTS 
Not for radioactive contaminants for which use RADIOACTIVE 
WASTES or other related terminology. 
Chemical Analysis 
X-ray diffraction phase analysis of process and pollution 
control device samples, 9:41152 (R;US) 
Qualitative Chemical Analysis 
Portable instrument for the detection and identification of air 
pollutants, 9:41145 (R;US) 
POLLUTION CONTROL 
Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 
See also AIR POLLUTION CONTROL 


LAND POLLUTION CONTROL 
WATER POLLUTION CONTROL 


Technology Assessment 
Control technology assessment for coal gasification and 
liquefaction processes, coal gasification facility, Caterpillar 
Tractor Company, York, Pennsylvania. Report for the site 
visit of May 1981. Final report, 9:39278 (R;US) 
POLLUTION SOURCES 
Information Systems 
EADS (Environmental Assessment Data Systems) solid 
discharge data system 1982. Annual report Jan-Dec 82, 
9:41214 (R;US) 


POLONIUM 210 
Aerosol M 
Study of ?*°Pb and ?!°Po distributions in environmental 
samples by CR-39 track detector, 9:41188 (RA;HU) 
Alpha Spectroscopy 
Study of ?°Pb and ?!°Po distributions in environmental 
samples by CR-39 track detector. No. E/11, 9:40678 


(RA;HU) 
POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYCYCLIC AROMATIC AMINES 
Biological Effects 

N-acetoxy-N-2-acetylaminofluorene induced frameshift 
mutations: a comparison between the DNA modification 
spectrum and the mutation spectrum, 9:41291 (BA;US) 

DNA Adducts 

Z-DNA: implication for DNA damage and repair, 9:41264 
(BA;US) 

POLYCYCLIC AROMATIC HYDROCARBONS 
Chromatography 

Separation of large coal molecules using high resolution 
supercritical fluid chromatography. Annual report Mar 83- 
Feb 84, 9:39379 (R;US) 

Hydrocracking 

Hydrogenolysis of coal-derived distillates to simple chemicals, 

9:39196 (RA;US) 
Hydrogenation 

Study of the cracking mechanism of hydro- and perhydro- 
polyclic compounds present in coal hydrogenates, labelled in 
specific positions by '*C and *H, 9:39144 (RA;US) 

Mass Spectroscopy 

Separation of large coal molecules using high resolution 
supercritical fluid chromatography. Annual report Mar 83- 
Feb 84, 9:39379 (R;US) 

Measuring Methods 

Analysis of polynuclear aromatic hydrocarbons in particulate 
matter by luminescence techniques. Final report, 9:41162 
(R;US) 

Quantitative Chemical Analysis 
Detection system for a gas chromotograph, 9:40702 (P;US) 
Sampling 

EPA (Environmental Protection Agency) method study 25, 
method 602, purgeable aromatics. Report for Sep 79-Dec 82, 
9:41237 (R;US) 

Solvent Extraction 

Analysis of polynuclear aromatic hydrocarbons in particulate 
matter by luminescence techniques. Final report, 9:41162 
(R;US) 

Thermal Cracking 

Study of the cracking mechanism of hydro- and perhydro- 
polyclic compounds present in coal hydrogenates, labelled in 
specific positions by ‘*C and *H, 9:39144 (RA;US) 

Toxicity 

Control technology assessment for coal gasification and 
liquefaction processes, Solvent Refined Coal Pilot Plant, Ft. 
Lewis, Washington. February 1979 site visit report, 9:39275 
(R;US) 

Control technology assessment for coal gasification and 
liquefaction processes, Westinghouse Fluidized Bed Coal 
Gasification Process Development Unit, Waltz Mill, 
Pennsylvania. Report for the site visit of June 1981, 9:39571 
(R;US) 

Control technology assessment for coal gasification and 
liquefaction processes, Combustion Engineering Process 
Development Unit, Windsor, Connecticut. Report for the 
site visit of January 1979. Final report, 9:39572 (R;US) 

POLYESTERS 
Fission Tracks 

Formation of ion-beam images in gelatine and various 
polymers, 9:41051 (RA;HU) 

Formation of ion-beam images in gelatine and various 
polymers. No. E/4, 9:41059 (RA;HU) 

POLYETHYLENE TERPHTHALATE 
See POLYESTERS 





POLYETHYLENES 
Aging 
Aging geomembranes in uranium tailings leachate, 9:39727 
(R;US) 
Isotope Ratio 
Report on the intercomparison for the isotope standards 
limestone KH 2 and polyethylene foil PEF 1, 9:40701 
(RA;DD) 
Mass Spectroscopy 
Report on the intercomparison for the isotope standards 
limestone KH 2 and polyethylene foil PEF 1, 9:40701 
(RA;DD) 
Physical Properties 
Aging geomembranes in uranium tailings leachate, 9:39727 
(R;US) 
POLYCSOBUTYLENE OXIDE) 


See EPOXIDES 
ORGANIC POLYMERS 


POLYISOPRENE 
Cross-Linking 
Sutureless vascular end-to-end anastomosis. Final technical 
report Jan 82-Dec 83, 9:41372 (R;US) 
POLYMER FLOODING 
See WATERFLOODING 
POLYMERIZATION 
Temperature Dependence 
Kinetic model of coal hydropyrolysis, 9:39161 (RA;US) 
POLYMERS 
See also ORGANIC POLYMERS 
Aging 
Methodology for predicting aging of polymers, 9:40617 
(RA;US) 
Molecular Weight 
Characterization of organometallic polymers by 
chromatographic methods and nuclear 
Part 2. Report for 1 Oct 82-30 Sep 83, 9:40738 (R;US) 
Oxidation 
Heterogeneous oxidative degradation in irradiated polymers, 
9:40616 (R;US) 
Photolysis 
Clusters desorbed, ejected and ablated from solid surfaces, 
9:40749 (RA;AT) 
Radiation Effects 
Heterogeneous oxidative degradation in irradiated polymers, 
9:40616 (R;US) 
Structural Chemical Analysis 
Characterization of organometallic polymers by 


chromatographic methods and nuclear magnetic resonance. 


Part 2. Report for 1 Oct 82-30 Sep 83, 9:40738 (R;US) 
POLYMETHYLMETHACRYLATES 
See PMMA 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYSACCHARIDES 


See also CELLULOSE 
LIGNIN 


Productivity 
Polysaccharide production by microalgae. Final report on 
phase 1, 9:39862 (R;US) 
POLYTETRAOXANE 
See ORGANIC POLYMERS 
POLYTHENE 
See POLYETHYLENES 
POLYTHIONATES 
See SULFUR COMPOUNDS 
POLYTHIONIC ACIDS 
See SULFUR COMPOUNDS 
POLYURETHANES 
Compression 
Tensile, compressive, and shear properties of a 64-kg/m* 
polyurethane foam at low temperatures, 9:40648 (RA;US) 
Tensile, compressive, and shear properties of a 96-kg/m* 
polyurethane foam at low temperatures, 9:40649 (RA;US) 
Electric Conductivity 
Electrically conductive rigid polyurethane foam, 9:40618 
(P;US) 


tic resonance. 


PORTUGAL 
Energy Sources 


Mechanical Properties 
Tensile, compressive, and shear properties of a 64-kg/m? 
polyurethane foam at low temperatures, 9:40648 (RA;US) 
Plastic Foams 
Electrically conductive rigid polyurethane foam, 9:40618 
(P;US) 
Shear 


Tensile, compressive, and shear properties of a 96-kg/m* 
polyurethane foam at low temperatures, 9:40649 (RA;US) 
Tensile Properties 
Tensile, compressive, and shear properties of a 64-kg/m* 
polyurethane foam at low temperatures, 9:40648 (RA;US) 
Tensile, compressive, and shear properties of a 96-kg/m* 
polyurethane foam at low temperatures, 9:40649 (RA;US) 
Yield Strength 
Tensile, compressive, and shear properties of a 64-kg/m* 
polyurethane foam at low temperatures, 9:40648 (RA;US) 
Tensile, compressive, and shear properties of a 96-kg/m* 
polyurethane foam at low temperatures, 9:40649 (RA;US) 
POLYVINYL CHLORIDE 
See PVC 
POLY(VINYLIDENE FLUORIDE) 
See FLUORINATED ALIPHATIC HYDROCARBONS 
POMERANCHUK PARTICLES 
Duality 
Duality and froissart saturation, 9:41841 (R;UA) 
Regge Calculus 
Mechanisms for generating froissaron, 9:41838 (R;UA) 
POMERONS 
See POMERANCHUK PARTICLES 
PONDS 
See also SOLAR PONDS 
Seasonal Thermal Energy Storage 
Seasonal heat storage in underground warm water stores, 
9:40232 (R;LU) 
POOLS 
See PONDS 
PORE STRUCTURE 
See MICROSTRUCTURE 
PORK 
See MEAT 
PORPHYRINS 
See also PROTOPORPHYRINS 
Photochemical Reactions 
Chemical and photochemical reactions of porphyrins and 
metalloporphyrins in micelles, vesicles, films, monolayer 
assemblies and solution. Final report Jan 77-Sep 83, 9:40747 
(R;US) 
PORTLAND CEMENT 
Physical Properties 
Erosion/wear monitor development, 9:39200 (R;US) 
PORTS 
See HARBORS 
PORTUGAL 
Energy Demand 
Portugal and United States cooperative energy assessment. 
Volume 1. Main report. Part 1, 9:40288 (R;US) 
Portugal and United States cooperative energy assessment. 
Volume 1. Azores and Madeira, Part 2, 9:40289 (R;US) 
Energy Source Development 
Portugal and United States cooperative energy assessment. 
Volume 2. Data base, Part 2, 9:40261 (R;US) 
Energy Sources 
Portugal and United States cooperative energy assessment. 
Volume 1. Main report. Part 1, 9:40288 (R;US) 
Portugal and United States cooperative energy assessment. 
Volume 2. Data base. Part 3, 9:40291 (R;US) 
Portugal and United States cooperative energy assessment. 
Volume 3. Reference reports, Part 3, 9:40262 (R;US) 
Portugal and United States cooperative energy assessment. 
Volume 1. Azores and Madeira, Part 2, 9:40289 (R;US) 
Portugal and United States cooperative energy assessment. 
Volume 3. Reference reports, Part 1, 9:39840 (R;US) 
Portugal and United States cooperative energy assessment. 
Volume 2. Data base, Part 1, 9:40290 (R;US) 





PORTUGAL 
Energy Supplies 


Energy Supplies 
Portugal and United States cooperative energy assessment. 
Volume 2. Data base. Part 3, 9:40291 (R;US) 
Uranium Ores 
Bulk-media assay using nuclear techniques in Portugal, 9:40676 
(RA;XA) 
POSITION INDICATORS 
See DISPLACEMENT GAGES 
POSITION SENSITIVE DETECTORS 
Performance Testing 
Investigation of two position-sensitive PPACs, 9:41079 (R;SE) 
POSITRON CHANNELING 
Energy Losses 
Radiation of 10 GeV positrons at axial channeling, 9:42222 
(R;XJ;In Russian) 
POSITRON DECAY 
See BETA-PLUS DECAY 
POSITRON-ELECTRON-PROTON STORAGE RING 
See PEP STORAGE RINGS 
POSITRONS 
Annihilation 
Application of positron annihilation in materials science, 
9:40667 (R;US) 
Oxidation and hydriding of uranium studied by positron 
annihilation, 9:40787 (J;CH) 
POTASSIUM 
Aerial Monitoring 
Airborne radiometric: Data evaluation and calibration, 9:39673 
(RA;XA) 
Catalytic Effects 
Fourier transform infrared and reactivity study on the 
potassium catalyzed carbon gasification, 9:39148 (RA;US) 
Gamma Logging 
Proposed K-U-Th logging calibration facility for the petroleum 
industry, 9:39582 (RA;XA) 
Gamma Spectroscopy 
Airborne radiometric: Data evaluation and calibration, 9:39673 
(RA;XA) 
Laser Spectroscopy 
Laser-induced breakdown spectroscopy for elemental analysis, 
9:39375 (R;US) 
Radiation Monitoring 
3. Quarterly progress report 1982, 9:41248 (R;FR;In French) 
y 
Optical detection of alkali compounds, 9:39270 (R;US) 
POTASSIUM 40 
Radiometric Surveys 
Aerial radiometric survey over Israel, 9:41564 (RA;IL) 
POTASSIUM 50 
Beta-Minus Decay 
Neutron rich nuclei near Z=20 studied at Isolde: techniques 
and results, 9:42076 (RA;FR;In French) 
POTASSIUM 52 
Beta-Minus Decay 
Neutron rich nuclei near Z=20 studied at Isolde: techniques 
and results, 9:42076 (RA;FR;In French) 
POTASSIUM CHLORIDES 


Optical detection of alkali compounds, 9:39270 (R;US) 
POTASSIUM IODIDES 
Self-Diffusion 
Measurement of diffusion constant by pulsed magnetic field 
gradient NMR in AgoelisWsO1e, RbAggls, and KAggls, 
9:40589 (RA;US) 
POTASSIUM OXIDES 
Gamma 
Determination of the K2O content of manganese ore by natural 
gamma-ray logging, 9:41565 (RA;XA) 
Quantity Ratio 
Determination of the K2O content of manganese ore by natural 
gamma-ray logging, 9:41565 (RA;XA) 
POTASSIUM PERCHLORATES 
Microstructure 
Metallography of Fe/KC10, powders, 9:41131 (R;US) 
POTATO TUBERS 
See POTATOES 


POTATOES 
Fermentation 
Testing and evaluation of an alcohol production facility 
utilizing potatoes as a feedstock. Final report, 9:39837 
(R;US) 
Genetics 
Quantitative inheritance of ozone resistance in potato, 9:41541 
G;US) 
Hybridization 
Quantitative inheritance of ozone resistance in potato, 9:41541 
(J;US) 
Injuries 
Quantitative inheritance of ozone resistance in potato, 9:41541 
(J;US) 
POWDERS 
Thermal Conductivity 
Technique and device for in-pile study of powder material 
thermal conductivity, 9:40651 (R;SU;In Russian) 
POWER BURST FACILITY USAEC 
See PBF REACTOR 
POWER CONDITIONING CIRCUITS 
Computerized Control Systems 
Microcomputer control of a residential photovoltaic power 
conditioning system, 9:39893 (R;US) 
Direct Current 
Requirements for a transformerless power conditioning system, 
9:39983 (R;US) 
POWER DISTRIBUTION 
Reactor Control Systems 
Identification of reactor failure states using noise methods, and 
spatial power distribution, 9:40128 (RA;CS;In Czech) 
POWER DISTRIBUTION SYSTEMS 
Load Analysis 
Load modeling methodology using an instantaneous parametric 
stochastic representation. Final report, September 21, 1977- 
March 31, 1981, 9:40003 (R;US) 
POWER PLANTS 
See also FUEL CELL POWER PLANTS 
GAS TURBINE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
THERMAL POWER PLANTS 
Environmental Impacts 
Evaluation of ecosystem simulation models as tools for 
assessment of power plant impacts on fish populations. Final 
report, 9:41254 (R;US) 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 


See also ANGRA-1 REACTOR 
BROWNS FERRY-1 REACTOR 
BROWNS FERRY-2 REACTOR 
BROWNS FERRY-3 REACTOR 
CALVERT CLIFFS-1 REACTOR 
CALVERT CLIFFS-2 REACTOR 
DODEWAARD REACTOR 
GINNA-I REACTOR 
HATCH-I REACTOR 
HOPE CREEK-1 REACTOR 
INDIAN POINT-3 REACTOR 
LIMERICK-1 REACTOR 
LIMERICK-2 REACTOR 
MILLSTONE-3 REACTOR 
PALISADES-1 REACTOR 
PHENIX REACTOR 
RINGHALS-1 REACTOR 
RIVER BEND-1 REACTOR 
RIVER BEND-2 REACTOR 
SAN ONOFRE-2 REACTOR 
SAN ONOFRE-3 REACTOR 
SHIPPINGPORT REACTOR 
SPACE POWER REACTORS 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
THREE MILE ISLAND-2 REACTOR 
TVO-1 REACTOR 
TVO-2 REACTOR 
VK-50 REACTOR 
VRAIN REACTOR 


Loss of Coolant 
The influence of liquid holdup in steam generator U-tubes on 
small break loca severity, 9:40200 (J;US) 
TRAC-BD1 analysis of a small break test in the ROSA-III 
facility, 9:40201 (J;US) 





Nozzles 
Application of mixed finite element to two phase flow 
computations, 9:40006 (R;FR) 
Primary Coolant Circuits 
Expansion and compression shock wave calculation in pipes 
with CVM numerical method, 9:40007 (R;FR) 
Reactor Control Systems 
Optimal linear output regulator with input-dependent 
measurements, 9:40130 (J;US) 
Spatial control problems, 9:40124 (R;SE) 
Reactor Licensing 
Nuclear Regulatory Commission issuances. Vol. 19, No. 3, 
9:40091 (R;US) 
Reactor Physics 
Operational physics of power reactors, 9:40109 (R;AT) 
Series of lectures on operational physics of power reactors, 
9:40108 (RA;AT) 
Steam Generators 
Application of mixed finite element to two phase flow 
computations, 9:40006 (R;FR) 
POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
Switches 
DC switching regulated power supply for driving an inductive 
load, 9:40940 (P;US) 
POWER SYSTEMS 
Includes electric power networks with associated generating and 
transmission facilities. 
See also DC SYSTEMS 
INTERCONNECTED POWER SYSTEMS 
Evaluation 
Direct method for bulk power system reliability evaluation. I. 
Theoretical foundation, 9:40312 (RA;US) 
Direct method for bulk power system reliability evaluation. II. 
Solution algorithm, 9:40313 (RA;US) 
Network Analysis 
Combinatorial properties of directed graphs useful in 
computing network reliability, 9:40306 (RA;US) 
Generalized network flow model with application to power 
supply-demand problems, 9:40314 (RA;US) 
New algorithm for the reliability analysis of multi-terminal 
networks, 9:40305 (RA;US) 
Reliability evaluation of a flow network, 9:40307 (RA;US) 
Theorem concerning cyclic directed graphs with applications 
to network reliability, 9:40304 (RA;US) 
Reliability 
Combinatorial properties of directed graphs useful in 
computing network reliability, 9:40306 (RA;US) 
Direct method for bulk power system reliability evaluation. I. 
Theoretical foundation, 9:40312 (RA;US) 
Direct method for bulk power system reliability evaluation. IT. 
Solution algorithm, 9:40313 (RA;US) 
Methodologies for power system reliability evaluation, 9:40303 
(RA;US) 
Reliability evaluation of a flow network, 9:40307 (RA;US) 
Reliability systems modeled as continuous-time Markov chains 
with periodic transition rates, 9:40316 (RA;US) 
Stability 
Power system stability, 9:39932 (R;US) 
Structure preserving model for power system stability analysis, 
9:40315 (RA;US) 
Supply and Demand 
Generalized network flow model with application to power 
supply-demand problems, 9:40314 (RA;US) 
Topology 
New algorithm for the reliability analysis of multi-terminal 
networks, 9:40305 (RA;US) 
POWER TRANSMISSION 
Materials 
Assessment of graphitized carbon fiber use for electrical power 
transmission. Final report, 9:40004 (R;US) 
POWER TRANSMISSION LINES 
Magnetic Insulation 
Simple theory of magnetic insulation from basic physical 
considerations, 9:42503 (J;GB) 


Socio-Economic Factors 
Transmission line construction worker profile and 
community/corridor resident impact survey. Final report, 
9:41258 (R;US) 
PP-FACTOR 
See NICOTINAMIDE 
PRASEODYMIUM 131 
Energy Levels 
Nuclear data sheets for A = 231, 235, 239, 9:42150 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 231, 235, 239, 9:42150 (J;US) 
PRASEODYMIUM 135 
Energy Levels 
Nuclear data sheets for A = 231, 235, 239, 9:42150 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 231, 235, 239, 9:42150 (J;US) 
PRECOMPOUND-NUCLEUS EMISSION 
Mean-Field Theory 
Time-dependent mean-field theory for prompt nucleon 
emission in heavy-ion reactions, 9:42154 (R;US) 
PRECURSORS (DELAYED NEUTRON) 
See DELAYED NEUTRON PRECURSORS 
PRECURSORS (DELAYED NEUTRONS) 
See DELAYED NEUTRON PRECURSORS 
PREEQUILIBRIUM NUCLEAR PROCESSES 
See PRECOMPOUND-NUCLEUS EMISSION 
PRESSURE GAGES 


Microshell-tipped optical fibers as sensors of high-pressure 

pulses in adverse environments, 9:41111 (R;US) 
Optical Fibers 

Microshell-tipped optical fibers as sensors of high-pressure 

pulses in adverse environments, 9:41111 (R;US) 
PRESSURE VESSELS 
Acoustic Emission Testing 

Use of cluster analysis method for the localization of acoustic 
emission sources detected during the hydrotest of PWR 
pressure vessels, 9:40041 (R;CS) 

Deformation 
Buckling of shells under internal pressure, practical formulas 
for sizing, 9:40113 (R;FR;In French) 
Fracture Mechanics 
Rate effects on elastic-plastic fracture, 9:40560 (RA;US) 
Neutron Flux 

Neutron calculations of the two-year irradiation experiment at 
the ORR-PSF and comparison with measurements, 9:40024 
(R;US) 

Sensitivities of the flux spectrum in the cavity of a PWR to 
variations in the core source distribution, 9:40023 (R;US) 

Neutron Spectra 

Sensitivities of the flux spectrum in the cavity of a PWR to 

variations in the core source distribution, 9:40023 (R;US) 
Physical Radiation Effects 

Charpy toughness and tensile properties of a neutron irradiated 
stainless steel submerged-arc weld cladding overlay, 9:40011 
(R;US) 

DOMPAC dosimetry. PWR pressure vessel neutronic 
simulation and radiation damage characterization, 9:40022 
(R;FR) 

Neutron calculations of the two-year irradiation experiment at 
the ORR-PSF and comparison with measurements, 9:40024 
(R;US) 

PRESSURIZED HEAVY WATER COOLED 
MODERATED 
See PHWR TYPE REACTORS 
PRESSURIZED WATER COOLED 
MODERATED REACTO 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESSURIZERS 
Reactor Instrumentation 

Isolating instrument failures in a PWR pressurizer using 

Kalman filter innovations, 9:40131 (J;US) 





Interactive effects of morphine and ionizing radiation on the 
latency of tail-withdrawal from warm water in the rat, 
9:41416 (R;US) 

PRIMAKOFF THEORY 
Elastic 7i Compton scattering, 9:41894 (J;US) 
PRIMARY COOLANT CIRCUITS 
Hydrodynamics 

Expansion and compression shock wave calculation in pipes 

with CVM numerical method, 9:40007 (R;FR) 
In-Service Inspection 
Ultrasonic search head for automated examinations, 9:40114 


(R;US) 


Forced convection along a wall. Liquid metals application, 
9:40063 (R;FR) 
Reactor Simulators 
Simulating the HTGR primary loop with the DSNP simulation 
language, 9:40049 (RA;IL) 
Shock Waves 
Expansion and compression shock wave calculation in pipes 
with CVM numerical method, 9:40007 (R;FR) 
Simulation 
Microcomputer-controlled flow meter used on a water loop, 
9:41122 (R;CS) 
PRIMATES 


See also MAN 
MONKEYS 


Behavior 
Review and evaluation of research concerning the performance 
effects of nuclear radiation, 9:41420 (R;US) 
Biological Radiation Effects 
Review and evaluation of research concerning the performance 
effects of nuclear radiation, 9:41420 (R;US) 


Erythrocytes 
Relationship between erythrocyte volume and cell age in 
humans and baboons. Technical report, 9:41357 (R;US) 
Performance 
Review and evaluation of research concerning the performance 
effects of nuclear radiation, 9:41420 (R;US) 
PROBES 


SO/sub x/ and solids burden sampling probes, 9:39493 
(RA;US) 
Performance Testing 
SO/sub x/ and solids burden sampling probes, 9:39493 
(RA;US) 
PROCESS DEVELOPMENT UNITS 
Design 
Design, construction and shakedown of a high-pressure ash- 
aggiomerating process development coal gasifier, 9:39199 
(R;US) 
PROCESS SOLUTIONS 
Chemical Analysis 
Instrumental methods of analysis of sulfur compounds in 
synfuel process streams. Quarterly technical progress report 
for April-June 1984, 9:39367 (R;US) 
Toxicity 
Synfuels teratology, 9:41527 (RA;US) 
PROCESSING 


Use of one of the more specific terms listed below is recommended. 


See also DATA PROCESSING 
ORE PROCESSING 


Energy Analysis 
Hierarchical procedure for flowsheet, control system, and 
retrofit design for chemical processes, 9:40662 (R;US) 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (ORES) 
See ORE PROCESSING 
PRODUCER GAS 
130 to 140 Btu/fe 
Combustion 


Performance and economic feasibility of a sludge/wastepaper 
gasifier system, 9:39821 (R;US) 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
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PRODUCTION (PAIR) 
See PAIR PRODUCTION 
PRODUCTION (PLASMA) 
See PLASMA PRODUCTION 
PROGESTERONE 
Biochemical Reaction Kinetics 
Interaction of eukaryotic class-B transcription factors and 
chick progesterone-receptor complex with conalbumin 
promoter sequences, 9:41337 (BA;US) 
PROGESTIN 
See PROGESTERONE 
PROGRAMMING 
Limited to computer programming. 
See also PARALLEL PROCESSING 
FORTRAN 
READDATA: a FORTRAN 77 codeword input package, 
9:42511 (R;GB) 
PROGRAMMING LANGUAGES 
See also FORTRAN 
Codes 
ICES system, 9:42523 (R;XE) 
PROMETHIUM 149 
Beta-Minus Decay 
Nuclear orientation of 1“°Pm in gadolinium host, 9:42093 
(R;SU) 
Nuclear Alignment 
Nuclear orientation of }“°Pm in gadolinium host, 9:42093 
(R;SU) 
PROMINENCES (SOLAR) 
See SOLAR PROMINENCES 
PROMOTERS 
Comparative Evaluations 
Promotion effects on the synthesis of higher alcohols. Seventh 
quarterly report, March 1984-May 1984, 9:39832 (R;US) 
PROMPT NEUTRONS 
Neutron Spectra 
Investigation of the prompt-neutron spectrum for 
spontaneously-fissioning ***Cf, 9:42151 (BA;NL) 
PRONGS 
See PARTICLE TRACKS 
PROPANE 


Properties 
Phase equilibrium studies. Final report, 9:39256 (R;US) 
1-PROPANOL 
See PROPANOLS 
2-PROPANOL 
See PROPANOLS 
PROPANOLS 


Surface characterization of coal: interaction of vapors and 
liquids with coals, 9:39317 (RA;US) 
PROPELLANTS 
Stress Analysis 
Response of propellants to high dynamic stresses: the uses of 
gun launch techniques, 9:40917 (R;US) 
PROPERTY TAX EXEMPTION 
See FINANCIAL INCENTIVES 
PROPHASE 
See MITOSIS 
PROPHYLAXIS 
See PREVENTIVE MEDICINE 
PROPORTIONAL COUNTERS 


See also BORON LINED COUNTERS 
MULTIWIRE PROPORTIONAL CHAMBERS 


Performance Testing 
Investigation of two position-sensitive PPACs, 9:41079 (R;SE) 
PROPYL ALCOHOLS 
See PROPANOLS 
PROT. 


ain . rn Feed Ny at Taam ap ORE tie a. x 


Sorption behaviour of well-defined oxidation states, 9:40783 
(R;SE) 
PROTACTINIUM 231 
Retention 


Toxicology of thorium cycle nuclides, 9:41477 (RA;US) 
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Toxicity 
Toxicology of thorium cycle nuclides, 9:41477 (RA;US) 
PROTECTION (CORROSION) 
See CORROSION PROTECTION 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTEINS 


See also ALBUMINS 
GELATIN 
GLOBULINS 
HISTONES 
NUCLEOPROTEINS 


Biosynthesis 

Microwaves and human leukocyte function: exposure of human 
mononuclear leukocytes to microwave energy pulse- 
modulated at 16 Hz or at 60 Hz. Final report 1 Feb 83-1 Feb 
84, 9:41547 (R;US) 

PROTO-CLEO STELLARATORS 
Fluctuations 

Low-frequency coherent fluctuations in the Proto-Cleo 

torsatron, 9:42485 (J;AT) 
Plasma Waves 

Low-frequency coherent fluctuations in the Proto-Cleo 

torsatron, 9:42485 (J;AT) 
PROTON DETECTION 
Dielectric Track Detectors 

Neutron-induced autoradiography based on relief and dyed 
image formation in polymers. No. E/7, 9:41056 (RA;HU) 

New possibility for high-resolution spectroscopy of nuclear 
particles entering CR-39 at selected dip angles. No. E/8, 
9:41062 (RA;HU) 

PROTON REACTIONS 
Charge-Exchange Reactions 

Charge-exchange reactions at intermediate energies and 
Gamow-Teller resonance, 9:42187 (RA;FR;In French) 

Excited states of the Ga nucleus, 9:42078 (R;HU) 

Compton Effect 
Low-energy proton Compton scattering, 9:42158 (R;XA) 
Coulomb Scattering 

Allowance for the Coulomb interaction in the framework of 
algebraic version of the resonating group method, 9:42173 
(R;UA) 

Cross Sections 

Effect of coherent energy width at the proton capture by a 

12C nucleus, 9:42053 (R;SU;In Russian) 
Differential Cross Sections 

Cross sections of neutron production with energies of 7,5-190 
MeV in the p+A — n+X< reaction at 1-9 GeV/c, 7* +A > 
n+X reaction at 1-6 GeV/c, 7” +A — n+X reaction at 1,4 
and 5 GeV/c, 9:42015 (R;SU;In Russian) 

Eikonal Approximation 

Preliminary results of the analysis of the CERN ISR data on 
pa- and aa-interactions within the frame of eikonal model, 
9:42023 (R;SU) 

Elastic Scattering 

Allowance for the Coulomb interaction in the framework of 
algebraic version of the resonating group method, 9:42173 
(R;UA) 

Nuclear structure studies using the high resolution 
spectrometer at The Los Alamos Clinton P. Anderson 
Meson Physics Facility. Technical progress report, 9:42001 
(R;US) 

Glauber Theory 

Preliminary results of the analysis of the CERN ISR data on 
pa- and aa-interactions within the frame of eikonal model, 
9:42023 (R;SU) 

Inelastic Scattering 

Nuclear structure studies using the high resolution 
spectrometer at The Los Alamos Clinton P. Anderson 
Meson Physics Facility. Technical progress report, 9:42001 
(R;US) 

Isobar Model 
Low-energy proton Compton scattering, 9:42158 (R;XA) 
Knock-Out Reactions 

Backward emission mechanism of energetic protons studied 
from two-particle correlations in 800 MeV proton-nucleus 
collisions, 9:42085 (R;JP) 


PROTON-PROTON INTERACTIONS 
Differential Cross Sections 


Investigation of energy and A dependences of polarization of 
protons knocked out from nuclei by protons at 640 MeV, 
9:42049 (R;SU;In Russian) 

Particle Production 

ar° and eta meson production in hadron-nucleus interactions at 
the momentum of 10.5 GeV/c, 9:41758 (R;SU;In Russian) 

Confinement forces in fast backward nucleon production off 
nuclei, 9:42022 (R;SU) 

Nuclear moments and nuclear structure. Annual progress 
report, September 1, 1983-July 31, 1984, 9:42000 (R;US) 

Photonuclear Reactions 

Decay mechanism of the GDR studied by the (y,p) reaction, 

9:42072 (RA;SU) 
Pickup Reactions 

Description of the anomalous L = 0 transitions observed in 
the Ge(p,t) and (t,p) reactions, by a pure (inelastic + 
transfer) two-step process, 9:42081 (R;FR) 

Origin of transient magnetic fields and the mechanisms of some 
multi-nucleon transfer reactions, 9:42062 (R;NL) 

Quark-Quark Interactions 

Role of soft and hard quark processes in dilepton production in 

hadron-nucleus collisions, 9:41856 (R;SU) 


Peripheral and central nucleus-nucleus collisions at 4.2 
GeV/cxnucleon, 9:42101 (RA;SU;In Russian) 
PROTON-ANTIPROTON INTERACTIONS 
Electron-Positron Interactions 
Study of a jet-like structure in K~ p and anti pp interactions at 
32 GeV/c, 9:41761 (R;SU;In Russian) 
Jet Model 
Color scalar production with large transverse momenta, 
9:41863 (R;SU;In Russian) 
Study of a jet-like structure in K~ p and anti pp interactions at 
32 GeV/c, 9:41761 (R;SU;In Russian) 
Multiplicity 
Multiplicity distribution function and description of the data at 
Vs=540 GeV, 9:41815 (R;SU) 
P Invariance 
Parity violations in pp and antipp scattering at 
psub(Lab)> = 1.5 GeV/c, 9:41786 (R;FR) 
Polarization-Asymmetry Ratio 
Role helicity asymmetries could play in the search for 
supersymmetric interactions, 9:41803 (R;XA) 
Scattering 
Parity violations in pp and antipp scattering at 
psub(Lab)> = 1.5 GeV/c, 9:41786 (R;FR) 
Spin Flip 
Spin mechanism of total-cross-section growth and polarization 
phenomena in meson-cloud model., 9:41855 (R;SU) 
Structure Functions 
Antiproton-proton interaction as a new source of information 
on the structure of matter, 9:41823 (RA;CS;In Czech) 
Supersymmetry 
Role helicity asymmetries could play in the search for 
supersymmetric interactions, 9:41803 (R;XA) 
Total Cross Sections 
Spin mechanism of total-cross-section growth and polarization 
phenomena in meson-cloud model., 9:41855 (R;SU) 
PROTON-DEUTERON INTERACTIONS 
Elastic Scattering 
Estimation of the value of six-quark state admixture in 
deuteron from elastic pd-scattering, 9:41854 (R;SU) 
PROTON-NUCLEON INTERACTIONS 
See also PROTON-PROTON INTERACTIONS 
Inelastic Scattering 
Contribution to the simulation of p-nucleus inelastic 
interactions between 300 MeV and 1 GeV, 9:41795 (R;FR;In 
French) 
PROTON-PROTON INTERACTIONS 
Mechanisms for generating froissaron, 9:41838 (R;UA) 
Differential Cross Sections 
Behaviour of inclusive hadron cross sections at large transfered 
momenta and CERN ISR and SPS collider energies, 9:41771 
(R;SU) 





PROTON-PROTON INTERACTIONS 
Differential Cross Sections 


OPEM3-program to calculate differential spectra of pions in 
the pp—-npz* reaction at energies up to 1 GeV. Description 
of the program, 9:41775 (R;XJ;In Russian) 

Elastic Scattering 

Nuclear structure studies using the high resolution 
spectrometer at The Los Alamos Clinton P. Anderson 
Meson Physics Facility. Technical progress report, 9:42001 
(R;US) 

Inelastic Scattering 

Nuclear structure studies using the high resolution 
spectrometer at The Los Alamos Clinton P. Anderson 
Meson Physics Facility. Technical progress report, 9:42001 
(R;US) 

Simulation of inelastic high energy hadron collisions, 9:41861 
(R;SU;In Russian) 

Jet Model 

Color scalar production with large transverse momenta, 

9:41863 (R;SU;In Russian) 
Multiplicity 

Hadronic multiplicity and total cross-section: a new scaling in 

wide energy range, 9:41842 (R;UA) 
P Invariance 

Parity violations in pp and antipp scattering at 

psub(Lab)> = 1.5 GeV/c, 9:41786 (R;FR) 


Parity violations in pp and antipp scattering at 

psub(Lab)> = 1.5 GeV/c, 9:41786 (R;FR) 
Simulation 

Simulation of inelastic high energy hadron collisions, 9:41861 

(R;SU;In Russian) 
Spin Flip 

Spin mechanism of total-cross-section growth and polarization 

phenomena in meson-cloud model., 9:41855 (R;SU) 
Total Cross Sections 

Spin mechanism of total-cross-section growth and polarization 

phenomena in meson-cloud model., 9:41855 (R;SU) 
PROTONS 
Energy Losses 

Cross sections used in proton-track simulations, 9:42207 

(RA;US) 
Multiple Production 

Study on the hadron jet production in cumulative 7~ C 
interactions at the momentum of 40 GeV/c, 9:41774 
(R;SU;In Russian) 

Particle Decay 

Does the SU(5) monopole catalyze proton decay, 9:41809 
(R;XA) 

Low energy supersymmetric models for several generations 
and proton decay, 9:41901 (R;XA) 

Role of hadronic dynamics in proton decay, 9:41806 (R;XA) 

Particle Production 

Confinement forces in fast backward nucleon production off 
nuclei, 9:42022 (R;SU) 

Experimental data on the kaon and hyperon interaction inside 
a nucleus, 9:41766 (R;SU;In Russian) 

Investigation of energy and A dependences of polarization of 
protons knocked out from nuclei by protons at 640 MeV, 
9:42049 (R;SU;In Russian) 

Spin Orientation 

Investigation of energy and A dependences of polarization of 
protons knocked out from nuclei by protons at 640 MeV, 
9:42049 (R;SU;In Russian) 

PROTOPLASTS 
See PLANT CELLS 
PROTOPORPHYRINS 
Radiolysis 
Reactions of iron (II) protoporphyrin with free radicals. A 
pulse radiolytic study, 9:40760 (RA;IL) 
PSEUDOPARTICLES 
See INSTANTONS 
PSORALEN 
Biological Effects 

Biological role of photo-induced crosslinks and monoadducts 
in yeast DNA: genetic control and steps involved in their 
repair, 9:41266 (BA;US) 
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Biological Radiation Effects 
Inhibition of ornithine decarboxylase induction by psoralen 
plus near ultraviolet light in human cells. The role of 
monoadducts versus DNA crosslinks, 9:41424 (RA;IL) 
Cross-Linking 
Inhibition of ornithine decarboxylase induction by psoralen 
plus near ultraviolet light in human cells. The role of 
monoadducts versus DNA crosslinks, 9:41424 (RA;IL) 
DNA Adducts 
Biological role of photo-induced crosslinks and monoadducts 
in yeast DNA: genetic control and steps involved in their 
repair, 9:41266 (BA;US) 
Homologous association of chromosomal DNA during yeast 
meiosis, 9:41363 (BA;US) 
PSYCHOACTIVE AGENTS 
See PSYCHOTROPIC DRUGS 
PSYCHOTROPIC DRUGS 
Labelling 
Benzamide derivatives labeled with tritium, 9:40773 (RA;IL) 
General labelling of protriptyline with tritium, 9:40772 (RA;IL) 
PUBLIC HEALTH 
Evaluation 
Nationwide evaluation of X-Ray trends (NEXT): eight years 
of data (1974-1981), 9:41464 (R;US) 
PUBLIC LANDS 
Natural Gas Deposits 
Summary of research and information needs for the 
management of selected onshore energy minerals: oil shale, 
tar sands, arctic oil and gas, and uranium. Final report 1982- 
83, 9:40270 (R;US) 
Oil Sand Deposits 
Summary of research and information needs for the 
management of selected onshore energy minerals: oil shale, 
tar sands, arctic oil and gas, and uranium. Final report 1982- 
83, 9:40270 (R;US) 
Oil Shale Deposits 
Summary of research and information needs for the 
management of selected onshore energy minerals: oil shale, 
tar sands, arctic oil and gas, and uranium. Final report 1982- 
83, 9:40270 (R;US) 
Petroleum Deposits 
Summary of research and information needs for the 
management of selected onshore energy minerals: oil shale, 
tar sands, arctic oil and gas, and uranium. Final report 1982- 
83, 9:40270 (R;US) 
Uranium Deposits 
Summary of research and information needs for the 
management of selected onshore energy minerals: oil shale, 
tar sands, arctic oil and gas, and uranium. Final report 1982- 
83, 9:40270 (R;US) 
PULMONARY CANCER 
See CARCINOMAS 
PULMONARY LAVAGE 
See LUNGS 
PULPS 
See SLURRIES 
PULSARS 
Star Models 
Model of the normal and null states of pulsars, 9:41606 (R;GB) 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSE GENERATORS 
See also HIGH-VOLTAGE PULSE GENERATORS 
Design 
Electronics Engineering Department. EE technical review, 
9:40934 (R;US) 
Testing 
Electronics Engineering Department. EE technical review, 
9:40934 (R;US) 
PULSTAR-BUFFALO REACTOR 
Neutron Dosimetry 
Evaluation of neutron exposure conditions for the Buffalo 
Reactor, 9:40140 (R;US) 
Reactor Experimental Facilities 
Evaluation of neutron exposure conditions for the Buffalo 
Reactor, 9:40140 (R;US) 





PULVERIZED FUEL ASH 
See FLY ASH 

PUMPS 
See also CENTRIFUGAL PUMPS 


Bearing for liquid metal pump, 9:40862 (P;US) 


CNG acid gas removal process. Technical progress report No. 


9, November 1, 1982-January 31, 1983, 9:39212 (R;US) 
Performance 


CNG acid gas removal process. Technical progress report No. 


5, November 1, 1981-January 31, 1982, 9:39215 (R;US) 
PURINES 
M 
Evidence that two hydrogen bonds couple 2- 
aminopurine.cytosine base mispairs in DNA: a possible 
observation of a disfavored base tautomer, 9:41287 (BA;US) 
PVC 


Aging 
Aging geomembranes in uranium tailings leachate, 9:39727 
(R;US) 
Physical Properties 
Aging geomembranes in uranium tailings leachate, 9:39727 
(R;US) 
Swelling 
Determination of the surface reactivity of coal powders. 
Seventh quarterly report, 1 Mar 1984-31 May 1984, 9:39369 


See also ANGRA-1 REACTOR 
CALVERT CLIFFS-1 REACTOR 
CALVERT CLIFFS-2 REACTOR 
CE STANDARD REACTOR 
GINNA-I REACTOR 
INDIAN POINT-3 REACTOR 
MILLSTONE-3 REACTOR 
PALISADES-1 REACTOR 
SAN ONOFRE-2 REACTOR 
SAN ONOFRE-3 REACTOR 
SHIPPINGPORT REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
THREE MILE ISLAND-2 REACTOR 
WWER TYPE REACTORS 


ATWS 


Steam generator behavior during loss-of-feedwater and loss-of- 


offsite-power ATWS experiments in LOFT, 9:40199 (J;US) 


Example of RCCM application to exportation. Manufacture of 


components for 900 MW nuclear power plants in Korea, 
9:40034 (R;FR;In French) 
Containment Buildings 

Containment integrity of SEP plants under combined loads, 
9:40198 (R;US) 

Preliminary analysis of large penetration enclosures for 
containment vessels subject to beyond design basis loadings, 
9:40154 (R;US) 

Containment Shells 

Buckling of steel containment shells under time-dependent 

loading, 9:40184 (R;US) 
Containment Spray Systems 

Spray removal of fission products in PWR containments, 

9:40193 (R;GB) 
Containment S 

Iodine volatility, 9:40152 (R;US) 

Reliability analysis of containment isolation systems, 9:40188 
(R;US) 

Fuel Assemblies 

Evaluation and demonstration of methods for improved fuel 

utilization. Final report, 9:40026 (R;US) 
Fuel Cans 

Investigation of fuel elements with Zr-Nb, Zr-Nb-Sn-Fe and 
Zr-Sn-Fe alloy fuel cans for RBMK reactor, 9:40083 
(R;SU;In Russian) 

Fuel Cycle 

Evaluation and demonstration of methods for improved fuel 

utilization. Final report, 9:40026 (R;US) 
Fuel Element Failure 


TREAT light water reactor source term experiments program, 


9:40151 (R;US) 


Fuel Elements 

Study of the thermal state of fuel elements of the VVER-1000 

light-water type reactors, 9:40043 (TG;FR;In French) 
Fuel Management 

Evaluation and demonstration of methods for improved fuel 

utilization. Final report, 9:40026 (R;US) 
Loss of Coolant 

Conversion program from THYDE-P1 output data to SPL 
format data base, 9:40171 (R;JP) 

Evaluation report on CCTF core-I reflood test C1-19 (Run 
38). Experimental assessment of the evaluation model for the 
safety analysis on the reflood phase of a PWR-LOCA, 
9:40169 (R;JP) 

Reactor safety research programs. Quarterly report, January- 
March 1984. Vol. 1, 9:40186 (R;US) 

Sizewell B. Supplement 9. Code validation for LOCA, 9:40177 
(R;GB) 

Study of the thermo-hydrodynamic phenomena in the nuclear 
core during reflood phase, 9:40170 (R;JP;In Japanese) 

The influence of liquid holdup in steam generator U-tubes on 
small break loca severity, 9:40200 (J;US) 

TRAC-BD1 analysis of a small break test in the ROSA-III 
facility, 9:40201 (J:US) 

Meetings 

Scientific research and production introduction studies of light 

water reactor power plants. Volume 4, 9:40015 (R;CS;CZ) 
Meltdown 

Quench cooling of superheated debris beds in containment 

during LWR core meltdown accidents, 9:40147 (R;US) 
Nozzles 

Analyses of the impact of inservice inspection using a piping 

reliability model, 9:40017 (R;US) 
Pipes 

Analyses of the impact of inservice inspection using a piping 

reliability model, 9:40017 (R;US) 
Pressure Vessels 

Charpy toughness and tensile properties of a neutron irradiated 
stainless steel submerged-arc weld cladding overlay, 9:40011 
(R;US) 

DOMPAC dosimetry. PWR pressure vessel neutronic 
simulation and radiation damage characterization, 9:40022 
(R;FR) 

Neutron calculations of the two-year irradiation experiment at 
the ORR-PSF and comparison with measurements, 9:40024 
(R;US) 

Sensitivities of the flux spectrum in the cavity of a PWR to 
variations in the core source distribution, 9:40023 (R;US) 

Use of cluster analysis method for the localization of acoustic 
emission sources detected during the hydrotest of PWR 
pressure vessels, 9:40041 (R;CS) 

Pressurizers 

Isolating instrument failures in a PWR pressurizer using 

Kalman filter innovations, 9:40131 (J;US) 
Reactor Accidents 

Containment integrity of SEP plants under combined loads, 
9:40198 (R;US) 

Iodine volatility, 9:40152 (R;US) 

TREAT light water reactor source term experiments program, 
9:40151 (R;US) 

Reactor Components 

Design and fabrication code case acceptability, ASME Section 

III, Division 1. Revision 22, 9:40093 (R;US) 
Reactor Control Systems 

Instrumentation for nuclear reactor control and protection in 

France, 9:40126 (R;FR;In French) 
Reactor Cooling Systems 

Reactor-coolant piping: realistic failure assessment, 9:40196 
(RA;US) 

Reactor Instrumentation 

Long life boron-lined proportional counters fitted to the start- 
up range of the nuclear reactors, 9:40021 (R;FR) 

Neutron noise diagnostics, 9:40040 (R;CS) 

Sizewell B. Supplement 6. Reactor protection system, 9:40176 
(R;GB) 





Reactor Materials 


Reactor Materials 

Charpy toughness and tensile properties of a neutron irradiated 
stainless steel submerged-arc weld cladding overlay, 9:40011 
(R;US) 

Design and fabrication code case acceptability, ASME Section 
III, Division 1. Revision 22, 9:40093 (R;US) 

DOMPAC dosimetry. PWR pressure vessel neutronic 
simulation and radiation damage characterization, 9:40022 
(R;FR) 

Investigation of the sulfur and lithium to sulfur ratio threshold 
in stress corrosion cracking of sensitized alloy 600 in borated 
thiosulfate solution, 9:40039 (R;US) 

Reactor Noise 
Neutron noise diagnostics, 9:40040 (R;CS) 
Reactor Protection Systems 

Instrumentation for nuclear reactor control and protection in 
France, 9:40126 (R;FR;In French) 

Sizewell B. Supplement 6. Reactor protection system, 9:40176 
(R;GB) 
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Applications of the United States Nuclear Regulatory 
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New revision of the DSNP simulation language, 9:40036 
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Seismic Effects 

Containment integrity of SEP plants under combined loads, 
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Experience using a spent-fuel measurement system, 9:40020 
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Model for transient simulation in a PWR steam circuit, 9:40038 
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TRAC-PF1 analyses of potential pressurized-thermal-shock 
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Investigation of the accuracy of shading ring corrections 
applied in the measurement of diffuse solar radiation, 9:39851 
(R;LU) 
Shading 
Investigation of the accuracy of shading ring corrections 
applied in the measurement of diffuse solar radiation, 9:39851 
(R;LU) 
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Labelling 
Preparation of labeled pyridine-2,3-dicarboxylic acid, 9:40774 
(RA;IL) 
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Site specificity of ultraviolet light induced mutagenesis, 9:41487 
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Drosophila melanogaster: a model eukaryote for the study of 
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Hydrogen sulfide, iron sulfide, and sulfur in the promotion of 
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Iron sulfide promoted organic reactions: models of pyrite- 
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Possibilities for reducing sulphur levels in UK coals by 
conventional coal preparation techniques, 9:39462 (RA;US) 
PYRITES 
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See PYROLYTIC CARBON 
PYROLYSIS 
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Additives 
Thermoplastic properties of coal carbonized at elevated 
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Chemical Reactions 
Free radical reactions in coal thermolysis, 9:39176 (RA;US) 
Comparative Evaluations 
Pyrolysis and hydropyrolysis of coal asphaltenes, 9:39171 
(RA;US) 
Controlled Atmospheres 
Kinetics of BTX-formation during coal hydropyrolysis, 9:39149 
(RA;US) 
Thermoplastic properties of coal carbonized at elevated 
pressures, 9:39163 (RA;US) 
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Pyrolysis of pulverized lignite at very high heating rates, 
9:39165 (RA;US) 

Volatile yields in pulverized coal processes related to coal 
characteristics (Correlated with coal rank, temperature, 
composition, reflectivity), 9:39167 (RA;US) 

Heating Rate 

Effects of pyrolysis conditions on coal devolatilization, 9:39305 
(J;US) 

Models 

Kinetic model of coal hydropyrolysis, 9:39161 (RA;US) 

Modeling mass transport and plasticity in bituminous coal 
pyrolysis, 9:39160 (RA;US) 

Meetings 

Proceedings: 1983 international conference on coal science, 
9:39098 (R;US) 
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Rapid pyrolysis of Brazilian coals, on line with gas 
chromatography, 9:39166 (RA;US) 

Pressure Dependence 
Thermoplastic properties of coal carbonized at elevated 
pressures, 9:39163 (RA;US) 
Reaction Kinetics 
Free radical reactions in coal thermolysis, 9:39176 (RA;US) 
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Volatile Matter 
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Transfer of hydrogen atoms during the pyrolysis and 
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drocracking 
Kinetic model of coal hydropyrolysis, 9:39161 (RA;US) 
Mass 
Pyrolysis and hydropyrolysis of coal asphaltenes, 9:39171 
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olymerization 
Kinetic model of coal hydropyrolysis, 9:39161 (RA;US) 
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X-Ray Diffraction 
X-ray polarization in highly oriented pyrolytic graphite, 
9:40642 (R;US) 
PYROLYTIC GASES 
Gas Chromatography 
Rapid pyrolysis of Brazilian coals, on line with gas 
chromatography, 9:39166 (RA;US) 
PYROMETERS 
Performance Testing 
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temperature measurement. First quarterly report, October 
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Iron sulfide promoted organic reactions: models of pyrite- 
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Physical Radiation Effects 
Results from in-pile investigations of electro-physical 
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Some consequences of the independence of quark (subquark) 
interaction through the Yang-Mills fields on the flavour, 
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Chiral Symmetry 
Model for breakdown of chiral symmetry in QCD, 9:41973 
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Spontaneous chiral symmetry breaking and effective quark 
masses in quantum chromodynamics, 9:41962 (R;UA) 
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Quantum chromodynamics: A theory of the nuclear force, 
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Longitudinal structure function of the photon in 
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Supersymmetric flavon-chromon models, 9:41926 (R;XA) 
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Model for breakdown of chiral symmetry in QCD, 9:41973 
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masses in quantum chromodynamics, 9:41962 (R;UA) 
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Radiative Corrections 

Radiative corrections for the Casimir effect, 9:41974 (R;XJ;In 

Russian) 
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(R;DK) 
Charge Conservation 
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Path integral for motions on compact spaces, 9:41935 (R;RO) 
Gauge Invariance 
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Schwinger model-an analysis of strong coupling phase-, 
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Quantum Chromodynamics 
Equivalence between two-dimensional SU(n) QCD and 
Schwinger model-an analysis of strong coupling phase-, 
9:41922 (R;GB) 
Supersymmetry 
Quantization of supertwistors, 9:41977 (R;XJ;In Russian) 
Symmetry Breaking 
Spontaneous symmetry breaking and critical phenomena, 
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Twistor Theory 
Quantization of supertwistors, 9:41977 (R;XJ;In Russian) 
QUANTUM FLAVORDYNAMICS 
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Supersymmetric flavon-chromon models, 9:41926 (R;XA) 
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Vacuum States 
Vacuum topology and incoherence in quantum gravity, 
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QUANTUM MECHANICS 
Outline of a nonlinear, relativistic quantum mechanics of 
extended particles, 9:41797 (R;IT) 
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Set theory with unrestricted axiom of comprehension integrity 
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Probability 
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Conformally covariant composite operators in quantum 
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Renormalization of gauge invariant baryon trilocal operators, 
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See BAG MODEL 
QUARK MATERIAL 
See QUARK MATTER 
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Bag Model 
Collisions of high energy heavy ions and problem of phase 
transitions between hadron and quark-gluon matter, 9:41845 
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Color Model 
Colourless partition function of quantum quark-gluon gas, 
9:41840 (R;SU) 
Partition Functions 
Colourless partition function of quantum quark-gluon gas, 
9:41840 (R;SU) 
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Relativistic few quark dynamics for hadrons, 9:41929 (R;XA) 
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Modified equations for colorless cluster spectrum, 9:41818 
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See QUARK MATTER 
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Quark degrees of freedom in nuclei and Gamow-Teller sum 
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Infrared asymptotics of quark propagator in light cone gauge, 
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Quark degrees of freedom in nuclei and Gamow-Teller sum 
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Mechanical Vibrations 
Investigation of the vibration amplitude distributions of plano- 
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Physical Radiation Effects 
Radiation damage and durability in nuclear waste materials. 
Final report, 1 May 1983-31 March 1984, 9:40625 (R;US) 
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Basic equations of the quasiparticle-phonon nuclear model, 
9:42180 (R;SU) 
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phonon nuclear model, 9:42181 (R;SU) 
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Catalytic hydrotreatment studies with model compounds. 
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Hydrogenation 
Catalytic hydrotreatment studies with model compounds. 
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9:39266 (R;US) 


RACIAL GROUPS 
See MINORITY GROUPS 
RADAPPERTIZATION 
See RADIOSTERILIZATION 
RADIATION ACCIDENTS 
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RAC: computer system for radiation accident dose assessment, 
9:41191 (R;US) 
Dose Rates 
RAC: computer system for radiation accident dose assessment, 
9:41191 (R;US) 
RADIATION BELTS 
Proton Spectra 
Peculiarities of angular and energy spectra of particles in a 
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RADIATION BURDEN 
See RADIATION DOSES 
RADIATION CHEMISTRY 
Electron-Molecule Collisions 
Electron collision cross sections and radiation chemistry, 
9:42205 (RA;US) 
Research Programs 
Reports of the Central Institute for Isotope and Radiation 
Research, 9:40767 (R;DD;GE) 
RADIATION CURING 
Prior to December 1982 this concept was indexed by the 
coordination of CHEMICAL RADIATION EFFECTS and 
CROSS-LINKING. 
Wood 
Conservation of diverse old wooden objects by impregnation 
and radiation curing, 9:40652 (R;AT;In German) 
RADIATION DAMAGE (NONBIOLOGIC) 
See RADIATION EFFECTS 
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DIELECTRIC TRACK DETECTORS 
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RADIATION DOSEMETERS 
See DOSEMETERS 
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ssessment procedures for releases of 
radioactivity due to transportation accidents, 9:39773 (R;US) 


Recommendations 
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Time dependence of radiation doses following a nuclear attack, 
9:42234 (RA;IL) 
RADIATION EFFECTS 


See also BIOLOGICAL RADIATION EFFECTS 
PHYSICAL RADIATION EFFECTS 


Information Systems 
IRMA dialog information system. Data representation, 9:40650 
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RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HARDENING (CHEMICAL) 
See POLYMERIZATION 
RADIATION HAZARDS 
Risk Assessment 
Low-level radiation. A review of current estimates of hazards 
to human populations, 9:41421 (R;CA) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION LOGGING 
See RADIOACTIVITY LOGGING 
RADIATION MONITORS 
See also SURVEY MONITORS 
Experience using a spent-fuel measurement system, 9:40020 
(J;US) 


Radioactive aerosol air contamination monitor (MAFF), 
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Analysis of costs for compliance with Federal Radiation 
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Analysis of costs for compliance with Federal Radiation 
Protection Guidance for Occupational Exposure. Volume 2: 
case study analysis of the impacts of proposed radiation 
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donors. Technical report, 9:41413 (R;US) 
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Fallout protection factor calculations for shelters and earth 
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Analysis of costs for compliance with Federal Radiation 
Protection Guidance for Occupational Exposure. Volume 2: 
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Basic ionizing radiation measurements course, 9:41466 (R;US) 
RADIATION SAFETY 
See RADIATION PROTECTION 
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Computerized Simulation 
Cross sections needed for investigations into track phenomena 
and Monte-Carlo calculations, 9:42202 (RA;US) 
RADICALS 
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See also HYDROXYL RADICALS 
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Relative activity of hydrogen donors in coal liquefaction, 
9:39145 (RA;US) 

Time-resolving ESR spectroscopy: methodical and 
instrumental fundamentals of ESR pulse radiolysis and ESR 
laser photolysis, 9:40766 (RA;DD;In German) 
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Relative effectiveness of aromatic solvents in the liquefaction 
of brown coal and bituminous coal, 9:39140 (RA;US) 
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Magnetic resonance studies of transient radicals and radical 
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Electron Spin Resonance 
Time-resolving ESR spectroscopy: methodical and 
instrumental fundamentals of ESR pulse radiolysis and ESR 
laser photolysis, 9:40766 (RA;DD;In German) 
NMR Spectra 
NMR spectra of transient radicals, 9:40754 (R;US) 
Temperature Dependence 
Time dependence of radical formation and decay during coal 
hydrogenation, 9:39131 (RA;US) 
Time Dependence 
Time dependence of radical formation and decay during coal 
hydrogenation, 9:39131 (RA;US) 
RADICIDATION 
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Changes in the stellar populations of radio galaxies with epoch, 
9:41617 (RA;GB) 
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Noble gas confinement for reactor fuel melting accidents, 
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A y 
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Dispersion model for airborne particulates inside a building, 
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See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
Environmental Impacts 
Impact of nuclear releases into the aquatic environment. Final 
report for the period 1 July 1980-30 June 1982, 9:41239 
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See GASEOUS WASTES 
RADIOACTIVE WASTES 
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Transport Regulations 
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draft revision of the IAEA transport regulations. Second 
meeting of the advisory group on the comprehensive review 
and revision of the regulations for the safe transport of 
radioactive materials, Vienna, 22-26 March 1982, 9:39695 


(R;XA) 
RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE AEROSOLS 
RADIOACTIVE TRACERS 
See RADIOPHARMACEUTICALS 
RADIOACTIVE WASTE DISPOSAL 
Basalt 
Pilot research projects for underground disposal of radioactive 
wastes in the United States of America, 9:39752 (BA;XA) 
Repository and waste package designs for high-level nuclear 
waste disposal in Basalt, 9:39753 (BA;XA) 
Waste Isolation Program. Monthly report, 9:39729 (R;US) 


Underlying chemistry research for the Nuclear Fuel Waste 
Management Program, 9:39700 (R;CA) 
Containers 
Preliminary reference waste descriptions for a repository at 
Yucca Mountain, Nevada, 9:39732 (R;US) 





Properties of radioactive wastes and waste containers. 
Quarterly progress report, October-December 1980, 9:39725 
(R;US) 


Cost estimates of nuclear waste management, 9:39735 (R;FI;In 
Finnish) 

Systems costs for disposal of Savannah River high-level waste 
sludge and salt, 9:39699 (R;US) 


Impacts 

High-level radioactive waste management. A means to social 

consensus, 9:39763 (BA;XA) 
Geochemical Surveys 

Geochemical groundwater investigations. Final disposal of 

spent fuel, 9:39736 (R;FI;In Finnish) 
Geologic Deposits 

Safety analysis of geologic containment of long life radioactive 
wastes. Critical assessment of existing methods and 
proposition of prospective approach, 9:39771 (R;XE;In 
French) 

Thermal and mechanical effects of the high-level radioactive 
waste on the rock mass for a repository, 9:39722 (R;JP;In 
Japanese) 

Use of borehole geophysical logs and hydrologic tests to 
characterize plutonic rock for nuclear fuel waste disposal, 
9:39701 (R;CA) 

Geologic Formations 

Methodology for assessing the risk from the disposal of high- 
level radioactive wastes in deep geological formations, 
9:39760 (BA;XA) 


Development programs in the United States of America for the 
application of cement-based grouts in radioactive waste 
management, 9:39712 (R;US) 

High-Level Radioactive Wastes 

Disposal of United States defence wastes in the waste isolation 
pilot plant, 9:39751 (BA;XA) 

Engineered components for radioactive waste disposal systems: 
are they technically justified, 9:39759 (BA;XA) 

High-level radioactive waste management. A means to social 
consensus, 9:39763 (BA;XA) 

Location performance objectives for the NNWSI area-to- 
location screening activity, 9:39731 (R;US) 

Methodology for assessing the risk from the disposal of high- 
level radioactive wastes in deep geological formations, 
9:39760 (BA;XA) 

Natural sorptive barriers in Yucca Mountain, Nevada, for long- 
term isolation of high-level waste, 9:39754 (BA;XA) 

Pilot research projects for underground di of radioactive 
wastes in the United States of America, 9:39752 (BA;XA) 

Preliminary reference waste descriptions for a repository at 
Yucca Mountain, Nevada, 9:39732 (R;US) 

Radioactive waste isolation in salt: peer review of the Office of 
Nuclear Waste Isolation’s reports on preferred repository 
sites within the Palo Duro Basin, Texas, 9:39704 (R;US) 

Repository and waste package designs for high-level nuclear 
waste disposal in Basalt, 9:39753 (BA;XA) 

Safety analysis of geologic containment of long life radioactive 
wastes. Critical assessment of existing methods and 
proposition of prospective approach, 9:39771 (R;XE;In 
French) 

Systems costs for disposal of Savannah River high-level waste 
sludge and salt, 9:39699 (R;US) 

Use of borehole geophysical logs and hydrologic tests to 
characterize plutonic rock for nuclear fuel waste disposal, 
9:39701 (R;CA) 

Waste package designs for disposal of high-level waste in salt 
formations, 9:39749 (BA;XA) 


Development programs in the United States of America for the 
application of cement-based grouts in radioactive waste 
management, 9:39712 (R;US) 


Analysis of selected parameters for the BIOPATH-program, 
9:41249 (R;SE) 
Low-Level Radioactive Wastes 
Considerations concerning de minimis quantities of radioactive 
waste suitable for dumping at sea under a general permit. 


Report of an advisory group meeting organized by the 
IAEA and held in Vienna, 2-6 July 1979, 9:39720 (R;XA) 

De minimis concepts in radioactive waste disposal. 
Considerations in defining de minimis quantities of solid 
radioactive waste for uncontrolled disposal by incineration 
and landfill. Report of the advisory group meeting on 
definition of de minimis quantities for release of low-level 
solid radioactive waste into the terrestrial environment 

ized by the IAEA and held in Vienna, 7-17 September 
1981, 9:39721 (R;XA) 
Low-level waste management: a stable system in the 
United States of America, 9:39757 (BA;XA) 

Nuclear Energy Agency research and environmental 
surveillance programme related to sea disposal of low-level 
radioactive waste, 9:41250 (BA;XA) 

Procedural and technical requirements for siting low-level 
radioactive waste disposal facilities. National Low-Level 
Radioactive Waste Management Program, 9:39713 (R;US) 

Shallow land burial of solid low-level radioactive wastes. 30 
years of experience at the Savannah River Plant, 9:39756 
(BA;XA) 

Water budget for SRP burial ground area, 9:41238 (R;US) 

Marine Disposal 

Nuclear Energy Agency research and environmental 
surveillance programme related to sea disposal of low-level 
radioactive waste, 9:41250 (BA;XA) 

Mill Tailings 

Mathematical simulation of contaminant distribution in and 
around the uranium mill tailing piles, Riverton, Wyoming, 
9:39767 (R;US) 

Nuclear Engineering 

Engineered components for radioactive waste disposal systems: 

are they technically justified, 9:39759 (BA;XA) 


Packaging 
Preliminary reference waste descriptions for a repository at 
Yucca Mountain, Nevada, 9:39732 (R;US) 
Radiation Flux 
Radiation dose deposition and energy accumulation in a rock 
salt waste repository, 9:39718 (R;NL) 
Research Programs 
Basalt waste isolation project drilling and testing. Quarterly 
report, October 1-December 31, 1983, 9:39728 (R;US) 
Waste Isolation Program. Monthly report, 9:39729 (R;US) 
Risk Assessment 
Methodology for assessing the risk from the disposal of high- 
level radioactive wastes in deep geological formations, 
9:39760 (BA;XA) 
Rock-Fluid Interactions 
Underlying chemistry research for the Nuclear Fuel Waste 
Management Program, 9:39700 (R;CA) 
Safety 
Safety analysis of geologic containment of long life radioactive 
wastes. Critical assessment of existing methods and 
proposition of prospective approach, 9:39771 (R;XE;In 
French) 
Salt Deposits 
Geotechnical behaviour of salt under repository conditions, 
9:39755 (BA;XA) 
Pilot research projects for underground disposal of radioactive 
wastes in the United States of America, 9:39752 (BA;XA) 
Radioactive waste isolation in salt: peer review of the Office of 
Nuclear Waste Isolation’s reports on preferred repository 
sites within the Palo Duro Basin, Texas, 9:39704 (R;US) 
Waste package designs for disposal of high-level waste in salt 
formations, 9:39749 (BA;XA) 
Site Selection 
Basalt waste isolation project drilling and testing. Quarterly 
report, October 1-December 31, 1983, 9:39728 (R;US) 
Location performance objectives for the NNWSI area-to- 
location screening activity, 9:39731 (R;US) 
Petrology of samples from drill holes USW H-3, H-4, and H-5, 
Yucca Mountain, Nevada, 9:39723 (R;US) 
Procedural and technical requirements for siting low-level 
radioactive waste disposal facilities. National Low-Level 
Radioactive Waste Management Program, 9:39713 (R;US) 





Summary of geoscience work at the AECL research site near 
Atikokan, Ontario, 9:39702 (R;CA) 

Use of borehole geophysical logs and hydrologic tests to 
characterize plutonic rock for nuclear fuel waste disposal, 
9:39701 (R;CA) 

Variations in authigenic mineralogy and sorptive zeolite 
abundance at Yucca Mountain, Nevada, based on studies of 
drill cores USW GU-3 and G-3, 9:39724 (R;US) 

Waste Isolation Program. Monthly report, 9:39729 (R;US) 

Soils 

Long-term stabilization of uranium mill tailings, 9:39761 

(BA;XA) 
Spent Fuels 

Cost estimates of nuclear waste management, 9:39735 (R;FI;In 
Finnish) 

Drilling of deep boreholes and associated geological 
investigations. Final disposal of spent fuel, 9:39737 (R;FI;In 
Finnish) 

Engineered components for radioactive waste disposal systems: 
are they technically justified, 9:39759 (BA;XA) 

Geochemical groundwater investigations. Final disposal of 
spent fuel, 9:39736 (R;FI;In Finnish) 

Geophysical borehole logging. Final disposal of spent fuel, 
9:39738 (R;FI;In Finnish) 

Preliminary reference waste descriptions for a repository at 
Yucca Mountain, Nevada, 9:39732 (R;US) 

Stability 

Development programs in the United States of America for the 
application of cement-based grouts in radioactive waste 
management, 9:39712 (R;US) 

Testing 

Comparative study of test methods for bituminized and other 
low- and medium-level solidified waste materials, 9:39730 
(R;DK) 

Tuff 

Natural sorptive barriers in Yucca Mountain, Nevada, for long- 
term isolation of high-level waste, 9:39754 (BA;XA) 

Pilot research projects for underground disposal of radioactive 
wastes in the United States of America, 9:39752 (BA;XA) 

Underground Disposal 

De minimis concepts in radioactive waste disposal. 
Considerations in defining de minimis quantities of solid 
radioactive waste for uncontrolled disposal by incineration 
and landfill. Report of the advisory group meeting on 
definition of de minimis quantities for release of low-level 
solid radioactive waste into the terrestrial environment 
organized by the IAEA and held in Vienna, 7-17 September 
1981, 9:39721 (R;XA) 

Drilling of deep boreholes and associated geological 
investigations. Final disposal of spent fuel, 9:39737 (R;FI;In 
Finnish) 

Engineered components for radioactive waste disposal systems: 
are they technically justified, 9:39759 (BA;XA) 

Establishing deep geological repositories for radioactive waste 
in the United States of America, 9:39750 (BA;XA) 

Geochemical groundwater investigations. Final disposal of 
spent fuel, 9:39736 (R;FI;In Finnish) 

Geophysical borehole logging. Final disposal of spent fuel, 
9:39738 (R;FI;In Finnish) 

Long-term stabilization of uranium mill tailings, 9:39761 
(BA;XA) 

Methodology for assessing the risk from the disposal of high- 
level radioactive wastes in deep geological formations, 
9:39760 (BA;XA) 

Waste Forms 

Evaluation of conditioned high-level waste forms, 9:39743 

(BA;XA) 
Waste-Rock Interactions 

Underlying chemistry research for the Nuclear Fuel Waste 

Management Program, 9:39700 (R;CA) 


RADIOACTIVE WASTE FACILITIES 


Aesthetics 
Visual aesthetics study: Gibson Dome area, Paradox Basin, 
Utah, 9:39705 (R;US) 
Compliance 
Regulatory requirements for the Nevada Nuclear Waste 
Storage Investigations project, 9:39783 (R;US) 
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Cost 

Computer analysis for determining preliminary cost trade-offs 

in designing mined geological repositories, 9:39758 (BA;XA) 
Design 

Preliminary reference waste descriptions for a repository at 

Yucca Mountain, Nevada, 9:39732 (R;US) 
Pilot Plants 

Disposal of United States defence wastes in the waste isolation 

pilot plant, 9:39751 (BA;XA) 
Site Selection 

Incentives and nuclear waste siting: Prospects and constraints, 
9:39764 (J;US) 

Petrology of samples from drill holes USW H-3, H-4, and H-5, 
Yucca Mountain, Nevada, 9:39723 (R;US) 

Procedural and technical requirements for siting low-level 
radioactive waste disposal facilities. National Low-Level 
Radioactive Waste Management Program, 9:39713 (R;US) 

Radioactive waste isolation in salt: peer review of the Office of 
Nuclear Waste Isolation’s reports on preferred repository 
sites within the Palo Duro Basin, Texas, 9:39704 (R;US) 

Variations in authigenic mineralogy and sorptive zeolite 
abundance at Yucca Mountain, Nevada, based on studies of 
drill cores USW GU-3 and G-3, 9:39724 (R;US) 

Waste Isolation Program. Monthly report, 9:39729 (R;US) 


RADIOACTIVE WASTE MANAGEMENT 


Policy and practices in the United States of America for DOE- 
generated nuclear wastes, 9:39742 (BA;XA) 
Waste management policy and its implementation in the United 
States of America, 9:39748 (BA;XA) 
Low-Level Radioactive Wastes 
Low-level waste management: creating a stable system in the 
United States of America, 9:39757 (BA;XA) 


RADIOACTIVE WASTE PROCESSING 


Calcination 
High-level radioactive waste treatment, 9:39719 (R;US) 
Carbon 14 
Recovery and storage policy decisions for airborne 
radionuclides, 9:39746 (BA;XA) 
Cesium 137 
Properties of radioactive wastes and waste containers. 
Quarterly progress report, October-December 1980, 9:39725 
;US 
Chemistry 

Underlying chemistry research for the Nuclear Fuel Waste 

Management Program, 9:39700 (R;CA) 
Cobalt 60 

Properties of radioactive wastes and waste containers. 
Quarterly progress report, October-December 1980, 9:39725 
(R;US) 

Combustion 

De minimis concepts in radioactive waste disposal. 
Considerations in defining de minimis quantities of solid 
radioactive waste for uncontrolled disposal by incineration 
and landfill. Report of the advisory group meeting on 
definition of de minimis quantities for release of low-level 
solid radioactive waste into the terrestrial environment 
organized by the IAEA and held in Vienna, 7-17 September 
1981, 9:39721 (R;XA) 

Cost 

Systems costs for disposal of Savannah River high-level waste 

sludge and salt, 9:39699 (R;US) 
High-Level Radioactive Wastes 

Evaluation of conditioned high-level waste forms, 9:39743 
(BA;XA) 

High-level radioactive waste treatment, 9:39719 (R;US) 

Strategy for vitrifying different waste compositions at West 
Valley, 9:39745 (BA;XA) 

Systems costs for disposal of Savannah River high-level waste 
sludge and salt, 9:39699 (R;US) 

Transuranic decontamination of nitric acid solutions by the 
TRUEX solvent extraction process: preliminary 
development studies, 9:39703 (R;US) 

Treatment of special waste at Three Mile Island, 9:40042 
(BA;XA) 
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Treatment and conditioning of wastes from nuclear fuel 
reprocessing plants in the United States of America, 9:39744 
(BA;XA) 

Intermediate-Level Radioactive Wastes 

Treatment and conditioning of wastes from nuclear fuel 
reprocessing plants in the United States of America, 9:39744 
(BA;XA) 

Iodine 129 

Recovery and storage policy decisions for airborne 

radionuclides, 9:39746 (BA;XA) 
Krypton 85 

Recovery and storage policy decisions for airborne 

radionuclides, 9:39746 (BA;XA) 
Low-Level Radioactive Wastes 

Handling and treatment of low-level radioactive wastes from 
gaseous diffusion plants in the United States of America, 
9:39747 (BA;XA) 

Treatment and conditioning of wastes from nuclear fuel 
reprocessing plants in the United States of America, 9:39744 
(BA;XA) 

Volume reduction philosophy and techniques in use or 
planned, 9:39711 (R;US) 

Simulation 
Characterization and treatment of gaseous effluents from in situ 
vitrification, 9:39741 (J;GB) 
Sludges 
Carbon-14 in sludge, 9:39717 (R;US) 
Solidification 

Development programs in the United States of America for the 
application of cement-based grouts in radioactive waste 
management, 9:39712 (R;US) 

Properties of radioactive wastes and waste containers. 
Quarterly progress report, October-December 1980, 9:39725 
(R;US) 

Strategy for vitrifying different waste compositions at West 
Valley, 9:39745 (BA;XA) 

Solvent Extraction 

Transuranic decontamination of nitric acid solutions by the 
TRUEX solvent extraction process: preliminary 
development studies, 9:39703 (R;US) 

Strontium 85 
Properties of radioactive wastes and waste containers. 
Quarterly progress report, October-December 1980, 9:39725 
3;US 

Technology Assessment 
Volume reduction philosophy and techniques in use or 

planned, 9:39711 (R;US) 

Tritium 
Recovery and storage policy decisions for airborne 

radionuclides, 9:39746 (BA;XA) 
Vitrification 
Characterization and treatment of gaseous effluents from in situ 
vitrification, 9:39741 (J;GB) 

Evaluation of conditioned high-level waste forms, 9:39743 
(BA;XA) 

Strategy for vitrifying different waste compositions at West 
Valley, 9:39745 (BA;XA) 

Volume 
Volume reduction philosophy and techniques in use or 

planned, 9:39711 (R;US) 
RADIOACTIVE WASTE STORAGE 

Carbon 14 
Recovery and storage policy decisions for airborne 

radionuclides, 9:39746 (BA;XA) 


Effect of y-ray irradiation on the properties of concrete, 
9:40643 (R;JP;In Japanese) 
Health Hazards 
Costs and benefits of alternatives for mill tailings management: 
A perspective, 9:39762 (BA;XA) 
High-Level Radioactive Wastes 
Determination of radiolytical hydrogen in high-level 
radioactive wastes from the Karlsruhe reprocessing plant 
(WAK), 9:39766 (TG;FR;In French) 
Iodine 129 
Recovery and storage policy decisions for airborne 
radionuclides, 9:39746 (BA;XA) 


Encapsulation 


Krypton 85 
Recovery and storage policy decisions for airborne 
radionuclides, 9:39746 (BA;XA) 
Mill Tailings 
Costs and benefits of alternatives for mill tailings management: 
A perspective, 9:39762 (BA;XA) 
Radionuclide Migration 
Costs and benefits of alternatives for mill tailings management: 
A perspective, 9:39762 (BA;XA) 
Regulations 
Regulatory requirements for the Nevada Nuclear Waste 
Storage Investigations project, 9:39783 (R;US) 
Sealing Materials 
Current status of glass leaching studies in France, 9:40710 
(R;FR;In French, English) 
Site Selection 
Regulatory requirements for the Nevada Nuclear Waste 
Storage Investigations project, 9:39783 (R;US) 
Tritium 
Recovery and storage policy decisions for airborne 
radionuclides, 9:39746 (BA;XA) 
RADIOACTIVE WASTES 


See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 


Anaerobic microbial transformations of radioactive wastes in 

subsurface environments, 9:39710 (R;US) 
Chemical Properties 

Radiation, thermophysical and physicochemical properties of 
wastes resulted from experimental fluoride volatility 
reprocessing of the BOR-60 reactor irradiated fuels, 9:39690 
(R;SU;In Russian) 

RADIOACTIVITY LOGGING 


See also GAMMA LOGGING 
GAMMA-GAMMA LOGGING 


Calibration 
Nuclear data for oil and gas logging, 9:39629 (RA;XA) 
Meetings 
Proceedings of the IAEA consultants’ meeting on nuclear data 
for bore-hole and bulk-media assay using nuclear techniques. 
Krakow, Polant, 14-18 November 1983, 9:39675 (R;XA) 
Neutron Reactions 
Recent progress in fast neutron activation cross section data, 
9:39584 (RA;XA) 
Sensitivity 
Sensitivity of in situ borehole neutron activation for the noble 
elements, 9:41567 (RA;XA) 
RADIOAUTOGRAPHY 
See AUTORADIOGRAPHY 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOCARBON DATING 
See CARBON 14 
RADIOCRYSTALLOGRAPHY 
See CRYSTALLOGRAPHY 
RADIOGRAPHY (AUTO) 
See AUTORADIOGRAPHY 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE GENERATORS 
Comparative Evaluations 
Long term study of high level Ge-68 generators, 9:40791 
(J;GB) 
RADIOISOTOPE HEAT SOURCES 


SIMS study of compositional changes observed in a PuOz heat 
source cladding alloy, 9:39787 (R;US) 
Encapsulation 
Grain boundary cavitation and weld underbead cracking in 
DOP-26 iridium alloy, 9:39790 (J;US) 





RADIOISOTOPE HEAT SOURCES 
Environmental impacts 


Environmental Impacts 
General-Purpose Heat Source development: safety test 
program. Postimpact evaluation, Design Iteration Test 2, 
9:39788 (R;US) 
Long-term exposure of **PuOz to an arid terrestrial 
environment, 9:39789 (R;US) 
Impact Tests 
General-Purpose Heat Source development: safety test 
program. Postimpact evaluation, Design Iteration Test 2, 
9:39788 (R;US) 
Reentry 
General-Purpose Heat Source development: safety test 
program. Postimpact evaluation, Design Iteration Test 2, 
9:39788 (R;US) 
RADIOISOTOPE KINETICS 
See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 


See also BETA DECAY RADIOISOTOPES 
DELAYED NEUTRON PRECURSORS 
NEUTRON-RICH ISOTOPES 


Adsorption 
Sorption of radionuclides in geologic systems, 9:41216 (R;SE) 
Calibration Standards 
Reports of the Central Institute for Isotopes and Radiation 
Research, 9:40784 (R;DD) 
Research Programs 
Reports of the Central Institute for Isotopes and Radiation 
Research, 9:40784 (R;DD) 
Spectra 
Spectra of radioactive nuclides radiation, measured with 
semiconductor detectors. 2, 9:42238 (R;DD) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOLOGY 
For the use of radiant energy in medicine. 


See also BIOMEDICAL RADIOGRAPHY 
RADIOTHERAPY 


Meetings 
V. Czechoslovak radiological congress with international 
participation. Abstracts, 9:41454 (R;CS;CZ) 
RADIOLYSIS 
Chemical Reaction Kinetics 
Elucidation of the mechanisms of chemical reactions by pulse 
radiolysis. Procedure, examples and application, 9:40768 
(R;DD;In German) 
Data Acquisition Systems 
Time-resolving ESR spectroscopy: methodical and 
instrumental fundamentals of ESR pulse radiolysis and ESR 
laser photolysis, 9:40766 (RA;DD;In German) 
Pulse Techniques 
Elucidation of the mechanisms of chemical reactions by pulse 
radiolysis. Procedure, examples and application, 9:40768 
(R;DD;In German) 
Radicals 
Magnetic resonance studies of transient radicals and radical 
ions, 9:40752 (R;US) 
RADIOMETERS 
Performance Testing 
Investigation of non-intrusive radiometer for entrained gasifier 
temperature measurement. First quarterly report, October 
30, 1983-January 30, 1984, 9:39218 (R;US) 
RADIOMETRIC SURVEYS 
M 


Proceedings of the IAEA consultants’ meeting on nuclear data 
for bore-hole and bulk-media assay using nuclear techniques. 
Krakow, Polant, 14-18 November 1983, 9:39675 (R;XA) 

RADIONUCLIDE DISTRIBUTIONS 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE KINETICS 

For radionuclides in living organisms only; see also 

TRANSLOCATION. 
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Calculations 

TISCON, a BASIC computer program for the calculation of 
the biodistribution of radionuclide-labelled drugs in rats and 
mice, 9:41410 (R;AU) 

RADIONUCLIDE METABOLISM 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE MIGRATION 
In environment. 
Computer Codes 
Diffusion transport model of DELFIC, 9:41211 (RA;IL) 
Mathematical Models 

Analysis of selected parameters for the BIOPATH-program, 
9:41249 (R;SE) 

Mathematical simulation of contaminant distribution in and 
around the uranium mill tailing piles, Riverton, Wyoming, 
9:39767 (R;US) 

Method for calculating the fractional rate of radioactivity 
deposition for a range of yields and various particle size - 
activity distributions. Master's thesis, 9:41184 (R;US) 

Sediment-water interactions and models for the transport and 
fate of radionuclides in rivers, 9:41244 (RA;XA) 

Simulation 

Radiological risks to the population of Israel following 
penetration of radioactive fallout into food chains, 9:41212 
(RA;IL) 

RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDE TRANSFER (IN ORGANISMS) 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE TURNOVER 
See RADIONUCLIDE KINETICS 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPASTEURIZATION 
Commercialization 
Strategies in marketing new food products, 9:41402 (RA;XA) 
Marketing 
Strategies in marketing new food products, 9:41402 (RA;XA) 
RADIOPHARMACEUTICALS 
Chemical Preparation 
Comparison of Ge-68/Ga-68 generator systems for 
radiopharmaceutical production, 9:40792 (J;GB) 
RADIOPOLYMERIZATION 
See POLYMERIZATION 
RADIOPRESERVATION 
Chemical Radiation Effects 

Evaluation of the health aspects of radiolytic compounds found 
in irradiated beef. Final report Jun 76-Apr 79, 9:41462 
(R;US) 

Commercialization 
Strategies in marketing new food products, 9:41402 (RA;XA) 
Health Hazards 

Evaluation of the health aspects of radiolytic compounds found 
in irradiated beef. Final report Jun 76-Apr 79, 9:41462 
(R;US) 

Marketing 

Experience in marketing irradiated food in South Africa, 
9:41403 (RA;XA) 

Strategies in marketing new food products, 9:41402 (RA;XA) 

Meetings 

Marketing and consumer acceptance of irradiated foods. 
Report of the consultants’ meeting on marketing, market 
testing and consumer acceptance of irradiated foods 
organized by the Joint FAO/IAEA Division of Isotope and 
Radiation Applications of Atomic Energy for Food and 
Agricultural Development held in Vienna, 27 September-1 
October 1982, 9:41404 (R;XA) 

Public Opinion 

Anticipated consumer reaction to irradiated foods, 9:41401 
(RA;XA) 

Consumer attitudes towards irradiation of food (a pilot study in 
the Netherlands) and some suggestions on how to achieve 
acceptance of irradiated food, 9:41433 (RA;XA) 

RADIOSENSITIZERS 
Radiobiology 
Radiation oncogenesis in cell culture, 9:41505 (J;US) 





RADIOSTERILIZATION 
Commercialization 
Strategies in marketing new food products, 9:41402 (RA;XA) 
Marketing 
Experience in marketing irradiated food in South Africa, 
9:41403 (RA;XA) 
Strategies in marketing new food products, 9:41402 (RA;XA) 
Wholesomeness 
Genetic studies: dominant lethal study, sex linked recessive 
lethal, ames mutagenicity, and heritable translocation test of 
thermal processed, frozen, electron irradiated, and 
irradiated chicken. Final report Jun 76-Aug 83, 9:41461 
(R;US) 
RADIOSURGERY 
See RADIOTHERAPY 
RADI 
Heavy Ion Accelerators 
Outline of the interdisciplinary field in the NUMATRON 
project, 9:40959 (RA;JP;In Japanese) 
Procedures 


Our experience with therapy of malignant larynx tumours, 
9:41375 (RA;CS;In Czech) 


Effects of dose, time factor and fractionation on changes in 
tumour tissue volume, 9:41374 (RA;CS;In Czech) 
RADIOWAVE RADIATION 
Biological Effects 
Field/cell interaction model, 9:41548 (R;US) 
Dosimetry 

Instrumentation for nonionizing radiation measurement. Final 

report, 9:41550 (R;US) 
Wave Propagation 

Extended application of radio waves underground (Report on 

ECSC contract 7220-AF/202), 9:39423 (R;XE;In French) 
RADIUM 
Adsorption 
Review and assessment of radionuclide sorption information 
for the Basalt Waste Isolation Project site, 9:39768 (R;US) 
Measuring Instruments 
Surface gamma-ray measurement protocol, 9:41208 (R;US) 
Concentration 

Urandium mill tailings remedial action program. Radiological 
survey of Shiprock vicinity property SH06, Shiprock, New 
Mexico, August-November 1982, 9:41207 (R;US) 

Uranium mill tailings remedial action program. Radiological 
survey of Shiprock vicinity property SH05, Shiprock, New 
Mexico, August-November 1982, 9:41206 (R;US) 

RADIUM 226 
Biological Localization 

Report on intercomparison A-12 of the determination of 

radionuclides in animal bone, 9:41432 (R;XA) 


Speciation of radionuclides in sediments and soils. Part II. 
Studies with a sequential organic extraction procedure, 
9:41203 (R;AU) 

RADIUM D 
See LEAD 210 
RADIUM F 
See POLONIUM 210 
RADON 
Biological Accumulation 
Radon and its daughters in vivo, 9:41422 (R;US) 
Exhalation 
Radon and its daughters in vivo, 9:41422 (R;US) 
Health Hazards 

Relationship between indoor radon and lung cancer: a study of 
feasibility of an epidemiological study. Final report, 9:41467 
(R;US) 

RADON 220 
Radiation Doses 

Proposal of a new model for dose calculation due to the 
inhalation of Rn-222, Rn-220 and their sons with brief half- 
life, 9:42237 (R;BR;In Portuguese) 

RADON 222 
Dielectric Track Detectors 

Investigation of changes in radon concentration of epicentral 

zone soil air, 9:41149 (R;XJ;In Russian) 


RARE GASES 
Muon Probes 


Techniques for radon measurements in soils and thermal 
waters, 9:41199 (R;XJ;In Russian) 
Environmental Transport 
Long-term stabilization of uranium mill tailings, 9:39761 
(BA;XA) 
Radiation Doses 
Proposal of a new model for dose calculation due to the 
inhalation of Rn-222, Rn-220 and their sons with brief half- 
life, 9:42237 (R;BR;In Portuguese) 


Techniques for radon measurements in soils and thermal 
waters, 9:41199 (R;XJ;In Russian) 
RADURIZATION 
See RADIOPRESERVATION 
RAIN 
See also ACID RAIN 


Migration 
3. Quarterly progress report 1982, 9:41248 (R;FR;In French) 
SPECTRA 


Frequency Analysis 
Method and apparatus for determining pressure-induced 
frequency-shifts in shock-compressed materials, 9:40865 
(P;US) 
RAMAN SPECTROSCOPY 
Prior to March 1983 this concept was indexed to RAMAN 
SPECTRA. 
Advanced coherent Raman diagnostics for coal gasification 
streams, 9:39272 (R;US) 
Coherent anti-Stokes Raman spectroscopy diagnostics for coal 
gasification streams, 9:39271 (R;US) 
RARE EARTH COMPOUNDS 
See also CERIUM COMPOUNDS 


EUROPIUM COMPOUNDS 
LUTETIUM COMPOUNDS 
Corrosion Resistance 
Preparation and properties of electrically conducting ceramics 
based on indium oxide-rare earth oxides-hafnium oxide, 
9:40584 (RA;US) 
Distribution Functions 
Separation of transplutonium elements with organic 
phosphorus solid extractants on chloromethylated styrene, 
9:40673 (R;SU;In Russian) 
Electric Conductivity 
Preparation and properties of electrically conducting ceramics 
based on indium oxide-rare earth oxides-hafnium oxide, 
9:40584 (RA;US) 
RARE EARTH NUCLEI 
For nuclear properties of rare earths. 
See also CERIUM 140 
EUROPIUM 154 
GADOLINIUM 153 
LANTHANUM 135 
PRASEODYMIUM 131 
PRASEODYMIUM 135 
PROMETHIUM 149 
SAMARIUM 149 
SAMARIUM 150 
SAMARIUM 152 
YTTERBIUM 164 
YTTERBIUM 169 


Nuclear Deformation 
Softness of Gd, Dy, Er and Yb nuclei to nonaxial deformation, 
9:42102 (R;SU) 


Theory 
Softness of Gd, Dy, Er and Yb nuclei to nonaxial deformation, 
9:42102 (R;SU) 


Spin dynamics of rare earth ions in crystal fields probed by 
muon spin rotation, 9:40558 (R;US) 
Muon Probes 
Spin dynamics of rare earth ions in crystal fields probed by 
muon spin rotation, 9:40558 (R;US) 
RARE GASES 
See also ARGON 
HELIUM 





RARE GASES 
Muon Probes 


KRYPTON 
NEON 
RADON 
XENON 


Noble gas confinement for reactor fuel melting accidents, 
9:40157 (R;US) 
RATS 
Behavior 
Interactive effects of morphine and ionizing radiation on the 
latency of tail-withdrawal from warm water in the rat, 
9:41416 (R;US) 
Biological Radiation Effects 
Comparative effects of bremsstrahlung, gamma, and electron 
radiation on rat motor performance, 9:41415 (R;US) 
Interactive effects of morphine and ionizing radiation on the 
latency of tail-withdrawal from warm water in the rat, 
9:41416 (R;US) 
Motor performance in irradiated rats as a function of radiation 
source, dose, and time since exposure. Final report Jan 83- 
Jan 84, 9:41414 (R;US) 
Lenses 
Microwave and temperature effects on the murine ocular lens 
in vitro. Annual summary report Jun 80-Aug 81, 9:41545 
(R;CA) 
Performance 
Comparative effects of bremsstrahlung, gamma, and electron 
radiation on rat motor performance, 9:41415 (R;US) 
Motor performance in irradiated rats as a function of radiation 
source, dose, and time since exposure. Final report Jan 83- 
Jan 84, 9:41414 (R;US) 
RAYLEIGH-TAYLOR INSTABILITY 
Measurement of areal mass variation in Rayleigh-Taylor 
unstable targets, 9:42393 (R;US) 
RDF 
See REFUSE DERIVED FUELS 
REACTION INTERMEDIATES 
Nuclear Magnetic Resonance 
Role of the hydrogen donor solvent in coal hydroliquefaction. 
Final report, September 1, 1979-July 31, 1984, 9:39203 
(R;US) 
REACTIVITY 
Computerized Simulation 
WIMS calculations for a model CAGR skip containing clusters 
and loose pins, 9:40146 (R;GB) 
REACTOR ACCIDENTS 


See also ATWS 

FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 
TRANSIENT OVERPOWER ACCIDENTS 

Containment 

Containment Integrity Research Program, 9:40189 (R;US) 

Dynamic Loads 

Containment integrity of SEP plants under combined loads 
(PWR; BWR), 9:40198 (R;US) 

Failure Mode Analysis 

Reference initiating event for an externally initiated severe 

accident in a 950 MWe LWR, 9:40161 (RA;IL) 
Fission Product Release 

High-temperature gas-cooled reactor safety studies for the 
Division of Accident Evaluation. Quarterly progress report, 
October 1-December 31, 1983. Volume 4, 9:40180 (R;US) 

Iodine volatility (PWR; BWR), 9:40152 (R;US) 

Materials Science and Technology Division light-water-reactor 
safety research program. Quarterly progress report, July- 
September 1983. Volume 3, 9:40183 (R;US) 

TREAT light water reactor source term experiments program, 
9:40151 (R;US) 

Fuel Motion Detection 

Computation of shielding corrections to hodoscope full-motion 

data, 9:40153 (R;US) 
Heat Transfer 

Calculation of the limiting CESSAR feedwater line break 

transient, 9:40155 (R;US) 
Hydraulics 

Calculation of the limiting CESSAR feedwater line break 

transient, 9:40155 (R;US) 
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Meetings 
Specialists’ meeting on sodium fires, design and testing, 
Richland, USA, 24-28 May 1982. Summary report, 9:40168 
(R;AT) 
Radiation Protection 
Evaluation of and protection from a failure of a power reactor 
due to hostile action, 9:40162 (RA;IL) 
Risk Assessment 
Evaluation of and protection from a failure of a power reactor 
due to hostile action, 9:40162 (RA;IL) 
Test Facilities 
Specialists’ meeting on sodium fires, design and testing, 
Richland, USA, 24-28 May 1982. Summary report, 9:40168 
(R;AT) 
Thermal Shock 
TRAC-PF1 analyses of potential pressurized-thermal-shock 
transients at a Combustion-Engineering PWR, 9:40173 
(R;US) 
REACTOR CELLS 
Neutron Flux 
Two-dimensional program for calculating the neutron flux in 
reactor cells using the multigroup kinetic approximation, 
9:40037 (R;SU;In Russian) 
Neutron Leakage 
Method for calculating an axial component of the matrix of 
efficient boundary conditions on a cylindrical reactor cell 
surface, 9:40111 (R;SU;In Russian) 
REACTOR CHANNELS 
Passage through the reactor. 
See also FUEL CHANNELS 
Pressure Measurement 
Calculation of control rod oscillations in a hexagonal flow 
channel by means of the non-stationary pressure distribution 
around the rods, 9:40129 (R;DD;In German) 
REACTOR COMPONENTS 


See also BREEDING BLANKETS 
CONTROL ELEMENTS 
FUEL ELEMENTS 
REACTOR CHANNELS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 


Regulatory Guides 
Design and fabrication code case acceptability, ASME Section 
III, Division 1. Revision 22, 9:40093 (R;US) 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
Identification of reactor failure states using noise methods, and 
spatial power distribution, 9:40128 (RA;CS;In Czech) 
Construction 
Instrumentation for nuclear reactor control and protection in 
France, 9:40126 (R;FR;In French) 
Design 
Instrumentation for nuclear reactor control and protection in 
France, 9:40126 (R;FR;In French) 
Meetings 
Spatial control problems, 9:40124 (R;SE) 
Optimization 
Optimal linear output regulator with input-dependent 
measurements, 9:40130 (J;US) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 
SECONDARY COOLANT CIRCUITS 
Contamination 
Jodine transport in BWR, 9:40019 (R;SE;In Swedish) 
Failures 
Reactor-coolant piping: realistic failure assessment, 9:40196 
(RA;US) 
Fluid Flow 
Fluids and gases for the coolant flow simulation in engineering 
devices, 9:40117 (R;SU;In Russian) 
Hydraulics 
Calculation of hydraulic non-uniformity in a reactor annular 
cavity, 9:40033 (R;SU;In Russian) 





Loss of Coolant 
Simulating the emergency core cooling system (ECCS) 
response during LOCA conditions, 9:40165 (RA;IL) 
Pipes 
Design guidance for elastic followup, 9:40119 (J;US) 
Seismic Effects 

Reactor-coolant piping: realistic failure assessment, 9:40196 

(RA;US) 
Simulation 

Fluids and gases for the coolant flow simulation in engineering 

devices, 9:40117 (R;SU;In Russian) 
Systems Analysis 

Transient analysis program TRAC-SP1, models and applicable 

examples, 9:40194 (R;SE;In Swedish) 
REACTOR CORE DISRUPTION 
Heat Transfer 

Effects of heat generation and wall interaction on freezing and 

melting in a finite slab, 9:40096 (J;GB) 
REACTOR CORES 
Burnup 

ANL results for the Large Core Code Evaluation Working 
Group (LCCEWG) fourth benchmark problem (LMFBR), 
9:40077 (RA;US) 

C-E results for the Large Core Code Evaluation Working 
Group benchmark problem IV (LMFBR), 9:40078 (RA;US) 

Design optimization using depletion perturbation theory, 
9:40046 (R;US) 

GE-ARSD results for Large Core Code Evaluation Working 
Group (LCCEWG) benchmark problem 4 (LMFBR), 
9:40076 (RA;US) 

HEDL/’s final results for Large Core Code Evaluation 
Working Group (LCCEWG) benchmark problem 4, 9:40072 
(RA;US) 

Large Core Code Evaluation Working Group benchmark 
problem four: neutronics and burnup benchmark analyses of 
a large heterogeneous fast reactor. Part II. Individual 
contributions (LMFBR), 9:40071 (R;US) 

Large Core Code Evaluation Working Group Benchmark 
Problem Four: neutronics and burnup analysis of a large 
heterogeneous fast reactor. Part 1. Analysis of benchmark 
results (LMFBR), 9:40070 (R;US) 

MIT results for the Large Core Code Evaluation Working 
Group (LCCEWG) fourth benchmark problem (LMFBR), 
9:40073 (RA;US) 

ORNL results for the Large Core Code Evaluation Working 
Group (LCCEWG) benchmark problem IV (LMFBR), 
9:40074 (RA;US) 

WARD results for the Large Core Code Evaluation Working 
Group benchmark problem IV (LMFBR), 9:40075 (RA;US) 

Economics 

Physics implications of oxide and metal fuel on the design of 

small LMFBR cores, 9:40067 (R;US) 
Eigenvalues 

Critical eigenvalue in LMFBRs: a physics assessment, 9:40066 

(R;US) 
Fission Products 

ANL results for the Large Core Code Evaluation Working 
Group (LCCEWG) fourth benchmark problem (LMFBR), 
9:40077 (RA;US) 

C-E results for the Large Core Code Evaluation Working 
Group benchmark problem IV (LMFBR), 9:40078 (RA;US) 

GE-ARSD results for Large Core Code Evaluation Working 
Group (LCCEWG) benchmark problem 4 (LMFBR), 
9:40076 (RA;US) 

Large Core Code Evaluation Working Group benchmark 
problem four: neutronics and burnup benchmark analyses of 
a large heterogeneous fast reactor. Part II. Individual 
contributions (LMFBR), 9:40071 (R;US) 

MIT results for the Large Core Code Evaluation Working 
Group (LCCEWG) fourth benchmark problem (LMFBR), 
9:40073 (RA;US) 

ORNL results for the Large Core Code Evaluation Working 
Group (LCCEWG) benchmark problem IV (LMFBR), 
9:40074 (RA;US) 

WARD results for the Large Core Code Evaluation Working 
Group benchmark problem IV (LMFBR), 9:40075 (RA;US) 


Moderately Enriched Uranium 

Core instrumentation and pre-operational procedures for core 
conversion HEU to LEU. Report of a consultants’ group 
meeting organized by the IAEA and held in Vienna, 11-14 
October 1982, 9:40141 (R;XA) 

Neutron Flux 

Diffusion coefficient calculations for cylindrical cells, 9:40044 

(R;FR) 
Power Density 

GE-ARSD results for Large Core Code Evaluation Working 
Group (LCCEWG) benchmark problem 4 (LMFBR), 
9:40076 (RA;US) 

HEDL/’s final results for Large Core Code Evaluation 
Working Group (LCCEWG) benchmark problem 4, 9:40072 
(RA;US) 

MIT results for the Large Core Code Evaluation Working 
Group (LCCEWG) fourth benchmark problem (LMFBR), 
9:40073 (RA;US) 

ORNL results for the Large Core Code Evaluation Working 
Group (LCCEWG) benchmark problem IV (LMFBR), 
9:40074 (RA;US) 

WARD results for the Large Core Code Evaluation Working 
Group benchmark problem ITV (LMFBR), 9:40075 (RA;US) 

Power Distribution 

Large Core Code Evaluation Working Group Benchmark 
Problem Four: neutronics and burnup analysis of a large 
heterogeneous fast reactor. Part 1. Analysis of benchmark 
results (LMFBR), 9:40070 (R;US) 

ORNL results for the Large Core Code Evaluation Working 
Group (LCCEWG) benchmark problem IV (LMFBR), 
9:40074 (RA;US) 

Reactivity 

PERL-2 and LAVR-2 programs for Monte Carlo calculation 
of reactivity disturbances with trajectory correlation using 
random numbers, 9:40106 (R;SU;In Russian) 

Reactivity Worths 

ANL results for the Large Core Code Evaluation Working 
Group (LCCEWG) fourth benchmark problem (LMFBR), 
9:40077 (RA;US) 

C-E results for the Large Core Code Evaluation Working 
Group benchmark problem IV (LMFBR), 9:40078 (RA;US) 

GE-ARSD results for Large Core Code Evaluation Working 
Group (LCCEWG) benchmark problem 4 (LMFBR), 
9:40076 (RA;US) 

HEDL/’s final results for Large Core Code Evaluation 
Working Group (LCCEWG) benchmark problem 4, 9:40072 
(RA;US) 

Large Core Code Evaluation Working Group benchmark 
problem four: neutronics and burnup benchmark analyses of 
a large heterogeneous fast reactor. Part II. Individual 
contributions (LMFBR), 9:40071 (R;US) 

Large Core Code Evaluation Working Group Benchmark 
Problem Four: neutronics and burnup analysis of a large 
heterogeneous fast reactor. Part 1. Analysis of benchmark 
results (LMFBR), 9:40070 (R;US) 

MIT results for the Large Core Code Evaluation Working 
Group (LCCEWG) fourth benchmark problem (LMFBR), 
9:40073 (RA;US) 

Physics implications of oxide and metal fuel on the design of 
small LMFBR cores, 9:40067 (R;US) 

WARD results for the Large Core Code Evaluation Working 
Group benchmark problem ITV (LMFBR), 9:40075 (RA;US) 

Reactor Simulators 

Pebble-bed core model for simulating the high temperature gas 

cooled reactor, 9:40050 (RA;IL) 
Slightly Enriched Uranium 

Core instrumentation and pre-operational procedures for core 
conversion HEU to LEU. Report of a consultants’ group 
meeting organized by the IAEA and held in Vienna, 11-14 
October 1982, 9:40141 (R;XA) 

Supports 

New approach to the design of core support structures for 

large LMFBR plants, 9:40069 (R;US) 





REACTOR DECOMMISSIONING 
Cost 


REACTOR DECOMMISSIONING 
Cost 
Nuclear reactor decommissioning: an analysis of the regulatory 
environments, 9:40089 (R;US) 


Nuclear reactor decommissioning: an analysis of the regulatory 
environments, 9:40089 (R;US) 
REACTOR FUEL ELEMENTS 
See FUEL ‘ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
Boiling Detection 
Neutron noise diagnostics, 9:40040 (R;CS) 
Failures 
Isolating instrument failures in a PWR pressurizer using 
Kalman filter innovations, 9:40131 (J;US) 
Performance 
Long life boron-lined proportional counters fitted to the start- 
up range of the nuclear reactors, 9:40021 (R;FR) 


Long life boron-lined proportional counters fitted to the start- 
up range of the nuclear reactors, 9:40021 (R;FR) 
Standards 
Evolution of IEC/TC 45 works and its sub-committees from 
1960 to 1983, 9:40125 (R;FR;In French, English) 
REACTOR KINETICS 


Calculating fission product concentrations in a reactor, 9:40107 
(R;SU;In Russian) 
Calculations 


Elaboration of a simplified method for LMFBR neutron 
calculations. Application to some problems related to 
research programs, 9:40082 (R;FR;In French) 


Benchmarking criticality safety calculations with subcritical 

experiments, 9:40104 (R;US) 
Discrete Ordinate Method 

New phase space finite element transport solutions, 9:40097 

(R;FR) 
Eigenvalues 

Critical eigenvalue in LMFBRs: a physics assessment, 9:40066 
(R;US) 

Finite Element Method 

New phase space finite element transport solutions, 9:40097 
(R;FR) 

Relationship between some nodal schemes and the finite 
element method in static diffusion calculations, 9:40101 
(R;FR) 

State of the art in using finite element method for neutron 
diffusion calculation, 9:40098 (R;FR) 

Fission Products 

Calculating fission product concentrations in a reactor, 9:40107 

(R;SU;In Russian) 
Multigroup Theory 

Diffusion coefficient calculations for cylindrical cells, 9:40044 
(R;FR) 

Two-dimensional program for calculating the neutron flux in 
reactor cells using the multigroup kinetic approximation, 
9:40037 (R;SU;In Russian) 

Multiplication Factors 

Benchmarking criticality safety calculations with subcritical 

experiments, 9:40104 (R;US) 
Neutron Transport Theory 

Some problems of using the neutron cross section 
parametrization by mean resonance parameters in the 
forbidden level range, 9:40105 (R;SU;In Russian) 

Spatial-convergence properties of some characteristic methods 
for the Ssub(N) equations in x,y geometry, 9:40099 (R;FR) 

Two-dimensional program for calculating the neutron flux in 
reactor cells using the multigroup kinetic approximation, 
9:40037 (R;SU;In Russian) 

Reactivity 

Calculation of the reactivity feedback due to core assembly 

bowing in LMFBRs, 9:40068 (R;US) 
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Transients 


Control variable method: a fully implicit numerical method for 
solving conservation equations for unsteady multidimensional 
fluid flow, 9:40102 (R;FR) 

Two-Dimensional Calculations 

Sub-structure method for multidimensional integral transport 

calculations, 9:40100 (R;FR) 
REACTOR LICENSING 

Nuclear Regulatory Commission issuances. Vol. 19, No. 3, 

9:40091 (R;US) 
REACTOR MAINTENANCE 
Data Base Management 

The in-plant reliability data system (IPRDS)--A utility oriented 

data base, 9:40009 (J;US) 
REACTOR MATERIALS 

To be assigned in conjunction with the specific descriptor for the 
material used in a reactor, provided this descriptor is not yet up- 
posted to reactor materials. 

See also NUCLEAR FUELS 

LMFBR steam generator materials development at 

Westinghouse, 9:40085 (J;US) 


Improved multiaxial creep-rupture strength criterion 

(LMFBR), 9:40064 (R;US) 
Fracture Properties 

Improved multiaxial creep-rupture strength criterion 

(LMFBR), 9:40064 (R;US) 
Physical Radiation Effects 

Charpy toughness and tensile properties of a neutron irradiated 
stainless steel submerged-arc weld cladding overlay, 9:40011 
(R;US) 

DOMPAC dosimetry. PWR pressure vessel neutronic 
simulation and radiation damage characterization, 9:40022 
(R;FR) 

Effect of dose rate on the microstructure of CW 316 SS, 
9:40058 (R;FR) 

EM 12 a possible fast reactor core material (Cr9, Mo2, Nb1, V 
steel), 9:40492 (R;FR) 

Irradiation creep of solution annealed and coldworked 316 
stainless steel, 9:40059 (R;FR) 

Mechanical properties of irradiated solution annealed and cold 
worked 316 cladding, 9:40057 (R;FR) 

Regulatory Guides 

Design and fabrication code case acceptability, ASME Section 

III, Division 1. Revision 22, 9:40093 (R;US) 
Stress Corrosion 

Investigation of the sulfur and lithium to sulfur ratio threshold 
in stress corrosion cracking of sensitized alloy 600 in borated 
thiosulfate solution, 9:40039 (R;US) 

Tensile Properties 

Mechanical properties of irradiated solution annealed and cold 

worked 316 cladding, 9:40057 (R;FR) 
REACTOR NOISE 
Californium 252 

Theory of the fission source driven neutron noise field, 9:40103 

(R;US) 
Mathematical Models 

Theory of the fission source driven neutron noise field, 9:40103 
(R;US) 

Reactor Control Systems 

Identification of reactor failure states using noise methods, and 
spatial power distribution, 9:40128 (RA;CS;In Czech) 

REACTOR OPERATORS 
Guides 

Guideline related to training and re-training of research reactor 

personnel, 9:40095 (R;DD;In German) 


Guideline related to training and re-training of research reactor 
personnel, 9:40095 (R;DD;In German) 
REACTOR PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text book, etc. 
Operational physics of power reactors, 9:40109 (R;AT) 
REACTOR PROTECTION SYSTEMS 
See also ECCS 





Construction 
Instrumentation for nuclear reactor control and protection in 
France, 9:40126 (R;FR;In French) 
Design 
Instrumentation for nuclear reactor control and protection in 
France, 9:40126 (R;FR;In French) 
REACTOR SAFETY 
Radiation Accidents 
MULTI-KENO: a Monte Carlo code for criticality safety 
analysis, 9:40172 (R;JP) 
Reactor Simulators 
Applications of the United States Nuclear Regulatory 
Commission nuclear plant analyzer, 9:40159 (R;US) 
Research Programs 
High-temperature gas-cooled reactor safety studies for the 
Division of Accident Evaluation. Quarterly progress report, 
October 1-December 31, 1983. Volume 4, 9:40180 (R;US) 
Materials Science and Technology Division light-water-reactor 
safety research program. Quarterly progress report, July- 
September 1983. Volume 3, 9:40183 (R;US) 
Physics of reactor safety. Quarterly report, January-March 
1984, 9:40185 (R;US) 
Reactor safety research programs. Quarterly report, January- 
March 1984. Vol. 1 (PWR; BWR), 9:40186 (R;US) 
Risk Assessment 
Evaluation of limited scope probabilistic risk assessments, 
9:40190 (R;US) 
REACTOR SIMULATORS 
Computer Codes 
New revision of the DSNP simulation language, 9:40036 
(RA;IL) 
REACTOR SITES 
Risk Assessment 
Method of risk assessment for a multi-plant site, 9:41222 
(R;GB) 
REACTOR SITING 
See SITE SELECTION 
REACTORS 
See also BREEDER REACTORS 
ENRICHED URANIUM REACTORS 
LIQUID METAL COOLED REACTORS 
MOLTEN SALT REACTORS 
POWER REACTORS 
RESEARCH AND TEST REACTORS 


WATER COOLED REACTORS 
WATER MODERATED REACTORS 


Research Programs 
Engineering Physics Division progress report, December 31, 
1983, 9:40275 (R;US) 
RECEPTORS 
Autoradiography 
Autoradiographic location of multiple serotonin receptors. 
Final report, 9:41393 (R;US) 
Biochemical Reaction Kinetics 
Biological activity of cloned mammary tumor virus DNA 
fragments that bind purified glucocorticoid receptor protein 
in vitro, 9:41338 (BA;US) 
Tissue Distribution 
Autoradiographic location of multiple serotonin receptors. 
Final report, 9:41393 (R;US) 
RECIPROCAL TRANSLOCATIONS 
See CHROMOSOMAL ABERRATIONS 
RECLAMATION 
See LAND RECLAMATION 
RECOMBINATION (GENETIC) 
See GENE RECOMBINATION 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING 
Demonstration Programs 
Recycling. Final report, 9:40444 (R;US) 
REDUCTASES 
See OXIDOREDUCTASES 
REDUCTIVE PERTURBATION METHOD 
See PERTURBATION THEORY 
REFLECTIVE COATINGS 
Multi-layer coatings, 9:40488 (RA;US) 


REFLECTIVITY 
Correlations 
Combustion efficiency and petrographic properties, 9:39515 
(RA;US) 
Measuring Methods 
Rank determination and maceral analysis of hard coals using an 
automatic image analyser system, 9:39360 (RA;US) 
REFRACTORIES 
Compatibility 
Investigation of carbon monoxide disintegration of refractories 
in coal gasifiers. Annual progress report, June 1, 1978-May 
30, 1979, 9:40600 (R;US) 
Corrosion 
Investigation of carbon monoxide disintegration of refractories 
in coal gasifiers. Annual progress report, June 1, 1977-May 
30, 1978, 9:40601 (R;US) 
REFUSE 


See SOLID WASTES 
REFUSE DERIVED FUELS 
Production 


Thermal depolymerisation of waste tires by heavy oils, 9:40430 
(R;LU) 


REGGE CALCULUS 
Geodesics 
Regge calculus and observations. II. Further applications, 
9:42256 (R;GB) 
REGGE POLES 
Regge Calculus 
Mechanisms for generating froissaron, 9:41838 (R;UA) 
REGION X 
See FEDERAL REGION X 
REGOLITH 
See OVERBURDEN 
REINFORCED CONCRETE 
Mechanical Tests 
Experimental investigation of reinforced-concrete Category I 
structures at high load levels, 9:40911 (R;US) 
RELATIVISTIC BEAM INJECTION 
Electron Beams 
Sheath potential generated by a relativistic electron beam, 
9:42389 (R;JP) 
RELATIVITY THEORY 
Computer Calculations 
Analytical computations and their usage in high energy 
physics, 9:42282 (RA;XJ;In Russian) 
RELIABILITY 
Markov Process 
Reliability systems modeled as continuous-time Markov chains 
with periodic transition rates, 9:40316 (RA;US) 
REPRODUCTION 


Sites required for position-effect regulation of mating-type 

information in yeast, 9:41340 (BA;US) 
REPUBLIC OF KOREA 
Energy Demand 

Republic of Korea and United States cooperative energy 
assessment. Volume 2. Data base. Part 3, 9:40295 (R;US) 

Republic of Korea and United States cooperative energy 
assessment. Volume 1. Main report, 9:40292 (R;US) 

Republic of Korea and United States cooperative energy 
assessment. Vol. 3. Reference reports, Part 3, 9:40297 (R;US) 

Republic of Korea and United States cooperative energy 
assessment. Vol. 2. Data base, Part 2, 9:40294 (R;US) 

Republic of Korea and United States cooperative energy 
assessment. Vol. 2. Data base, Part 1, 9:40293 (R;US) 

Republic of Korea and United States cooperative energy 
assessment. Volume 3. Reference reports, Part 2, 9:40296 
(R;US) 

Energy Sources 

Republic of Korea and United States cooperative energy 
assessment. Volume 2. Data base. Part 3, 9:40295 (R;US) 

Republic of Korea and United States cooperative energy 
assessment. Volume 1. Main report, 9:40292 (R;US) 

Republic of Korea and United States cooperative energy 
assessment. Volume 3. Reference reports. Part 1, 9:40263 
(R;US) 





REPUBLIC OF KOREA 
Energy Sources 


Republic of Korea and United States cooperative energy 
assessment. Vol. 3. Reference reports, Part 3, 9:40297 (R;US) 
Republic of Korea and United States cooperative energy 
assessment. Vol. 2. Data base, Part 2, 9:40294 (R;US) 
Republic of Korea and United States cooperative energy 
assessment. Vol. 2. Data base, Part 1, 9:40293 (R;US) 
Republic of Korea and United States cooperative energy 
assessment. Volume 3. Reference reports, Part 2, 9:40296 
(R;US) 
PWR Type Reactors 
Example of RCCM application to exportation. Manufacture of 
components for 900 MW nuclear power plants in Korea, 
9:40034 (R;FR;In French) 
RESEARCH AND TEST REACTORS 
See also EXPERIMENTAL REACTORS 
Nuclear Fuels 
Core instrumentation and pre-operational procedures for core 
conversion HEU to LEU. Report of a consultants’ group 
meeting organized by the IAEA and held in Vienna, 11-14 
October 1982, 9:40141 (R;XA) 
Reactor Cores 
Core instrumentation and pre-operational procedures for core 
conversion HEU to LEU. Report of a consultants’ group 
meeting organized by the IAEA and held in Vienna, 11-14 
October 1982, 9:40141 (R;XA) 
RESEARCH PROGRAMS 
To be used jointly with descriptor(s) for subject field and/or 
organization concerned. 
Budgets 
Fiscal year 1985 Department of Energy authorization 
(transportation programs). Hearings before the 
Subcommittee on Transportation, Aviation and Materials of 
the Committee on Science and Technology, House of 
Representatives, Ninety-Eighth Congress, Second Session, 
February 21,22, 1984, 9:40418 (B;US) 


Trends in industrial energy research and development, 9:40249 
(RA;US) 
RESERVOIR FLUIDS 
Capillary Flow 
Measurement and correlation of conditions for entrapment and 
mobilization of residual oil. Final report, January 1981- 
March 1984, 9:39590 (R;US) 
Simulation 
Measurement and correlation of conditions for entrapment and 
mobilization of residual oil. Final report, January 1981- 
March 1984, 9:39590 (R;US) 
RESIDENCES 
See HOUSES 
RESIDENTIAL BUILDINGS 
See also HOUSES 
Air Conditioning 
Research areas for thermal energy storage, 9:40216 (RA;US) 
Air Quality 
Relationship between indoor radon and lung cancer: a study of 
feasibility of an epidemiological study. Final report, 9:41467 
(R;US) 
Building Codes 
Implementation and enforcement of residential energy 
conservation standards: the California experience, 9:40370 
G;US) 


Performance contracting for energy efficiency: an introduction 
with case studies. Final report, 9:40364 (R;US) 
Heat Losses 
Thermographic inspection of cavity-wall insulation retrofits, 
9:40387 (J;US) 
Heat Pumps 
Performance and cost attributes of thermal energy storage/heat 
pump systems, 9:40363 (RA;US) 
Heat Recovery 
Preheating residential and commercial hot water supplies 
through heat exchange with grey water, 9:40360 (R;US) 
Heat Recovery Equipment 
Greywater heat exchanger, 9:40361 (R;US) 
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Indoor Air Pollution 
Residential Wood Combustion Study. Task 7. Indoor air 
quality. Final report, 9:41161 (R;US) 
Passive Solar Heating Systems 
Monitored passive solar heating performance of DOE-NSDN 
buildings in severe U.S. climatic zones, 9:39902 (BA;CA) 
Roofs 
New and retrofit insulation of single-member cathedral ceiling, 
A-frame, and flat residential roofs, 9:40396 (J;US) 
Solar Space Heating 
Residential Solar Heating Demonstration: final report of the 
management support contractor, volume 1: management 
support activity. Final report, 9:39900 (R;US) 
Space Heating 
Domestic air-heating system utilizing phase change materials 
(PCM) energy storage, 9:40215 (RA;US) 
Thermal Energy Storage Equipment 
Performance and cost attributes of thermal energy storage/heat 
pump systems, 9:40363 (RA;US) 
Phase change thermal storage for residential buildings: the 
market potential, 9:40362 (RA;US) 
Thermal Insulation 
Home insulation: the user’s view, 9:40371 (J;US) 
Retrofitting of the Halfway House, Butte, Montana. Final 
report, 9:39897 (R;US) 
Waste Water 
Greywater heat exchanger, 9:40361 (R;US) 
Preheating residential and commercial hot water supplies 
through heat exchange with grey water, 9:40360 (R;US) 
RESIDENTIAL SECTOR 
Energy Conservation 
Residential Conservation Service. Hearing before the 
Subcommittee on Energy Conservation and Power of the 
Committee on Energy and Commerce, House of 
Representatives, Ninety-Eighth Congress, First Session, 
September 26, 1983, 9:40284 (B;US) 
Energy Consumption 
Assessment of residential energy consumption data and their 
use in forecasting models. Volume 1. Overview, 9:40287 
(R;US) 
Total Energy Systems 
Application of total energy systems to housing developments, 
9:40447 (R;US) 
RESIDUAL HEAT REMOVAL 
See RHR SYSTEMS 
RESIDUAL PETROLEUM 
Enhanced Recovery 
Measurement and correlation of conditions for entrapment and 
mobilization of residual oil. Final report, January 1981- 
March 1984, 9:39590 (R;US) 
RESIDUES 
See also ASHES 
Activation Analysis 
Chemical/physical characterization and management of 
samples from the H-Coal pilot plant site specific assessment, 
9:39273 (R;US) 
Density 
Particle size and bulk density of K-MAC, 9:39235 (RA;US) 
Gasification 
6000 TPD SRC-1 demonstration plant gas systems. Volume 1. 
GKT unlimited rights design baseline package, 9:39257 
(R;US) 
Materials Handling 
6000 TPD SRC-1 demonstration plant gas systems. Volume 1. 
GKT unlimited rights design baseline package, 9:39257 
(R;US) 
Characterization of ash concentrate solids: design of solids 
handling equipment, 9:39230 (RA;US) 
Particle Size 
Particle size and bulk density of K-MAC, 9:39235 (RA;US) 
Sampling 
Chemical/physical characterization and management of 
samples from the H-Coal pilot plant site specific assessment, 
9:39273 (R;US) 
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Waste Product Utilization 
Modification of resin and plastics by reaction with coal 
residues, 9:39187 (RA;US) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 
Fillers 
Modification of resin and plastics by reaction with coal 
residues, 9:39187 (RA;US) 
Hydrogenation 
Hydrogenation of brown coal and model compounds, 9:39109 
(RA;US) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONANCE PARTICLES 


See also EXOTIC RESONANCES 
MESON RESONANCES 


Particle Production 
Investigation of cumulative production of neutral resonances 
using the Foton-Masser device, 9:41075 (RA;XJ;In Russian) 
RESONANCE STATES 
See ENERGY LEVELS 
RESONATORS 
See also CAVITY RESONATORS 
Design 
Acoustic resonator and method of making same, 9:40871 
(P;US) 
Fabrication 
Acoustic resonator and method of making same, 9:40871 
(P;US) 
RESOURCE CONSERVATION 
Technology Impacts 
10-LP models for agricultural policy analysis: with implications 
for resource conservation and development program 
planning, 9:40269 (R;US) 
RESPIRABLE DUSTS 
See DUSTS 
RESPIRATORS 
Leaks 
Influence of beard, beard-stubble and age wrinkles on the 
adjustment of protective masks, 9:40923 (TG;US) 
RESPIRATORY EQUIPMENT 
See RESPIRATORS 
RESPIRATORY SYSTEM DISEASES 
See also PNEUMOCONIOSES 
Pathogenesis 
Pathogenesis of acute and chronic lung injury induced by 
foreign compounds, 9:41394 (R;US) 
RETICULAR CELLS 
See RETICULOENDOTHELIAL SYSTEM 
RETICULOENDOTHELIAL SYSTEM 
Hereditary Diseases 
Cells from an immunodeficient patient may have a defective 
DNA ligase, 9:41297 (BA;US) 
RETINA 
Biological Radiation Effects 
Mechanisms of retinal damage from chronic laser radiation; 
Thresholds and mechanisms. Annual report 1 Nov 76-30 Jun 
80, 9:41543 (R;US) 
Sensitivity 
Biological applications and effects of optical masers. Progress 
report Sep 80-Aug 81, 9:41544 (R;US) 
RETORTED SHALES 
See SPENT SHALES 
RETROFITTING 
Cost 
Analysis of household retrofit expenditures, 9:40285 (J;US) 
Cost Benefit Analysis 
Field measurements and determination of electric motor 
efficiency, 9:39989 (BA;US) 
Economic Analysis 
Analysis of household retrofit expenditures, 9:40285 (J;US) 
Tax Credits 
Analysis of household retrofit expenditures, 9:40285 (J;US) 
REVERSE-FIELD PINCH 
Design 
Compact approach to fusion power reactors, 9:42470 (R;US) 


RIEMANN SPACE 
Gene Operons 


Flute Instability 
Quasi-linear dynamo from resistive pressure-driven instabilities, 
9:42343 (R;US) 
RHENIUM ALLOYS 
Chemical Vapor Deposition 
CVD parameter study using strategy of experimentation, 
9:40491 (R;US) 
RHENIUM COMPLEXES 
X-Ray Spectra 
X-ray photoconductivity measurements of EXAFS in liquids: 
techniques and applications (Re2(CO):o in 2,2,4- 
trimethylpentane), 9:40748 (R;US) 
RHO-765 RESONANCES 
Electromagnetic Form Factors 
Calculation of electromagnetic rhom form factor from QCD 
sum rules, 9:41837 (R;SU) 
Meson widths and form factor at intermediate momentum 
transfer in nonperturbative QCD, 9:41834 (R;SU) 
Particle Production 
Phenomenological approximation of the inclusive resonance 
production cross section in inelastic N-N and 77-N collisions, 
9:41867 (R;SU;In Russian) 
Particle Widths 
Meson widths and form factor at intermediate momentum 
transfer in nonperturbative QCD, 9:41834 (R;SU) 
RHODE ISLAND 
Wind Power 
Wind turbine generator interaction with conventional diesel 
generators on Block Island, Rhode Island. Volume 1. 
Executive summary, 9:39926 (R;US) 
RHODIUM 
Catalytic Effects 
Promotion effects on the synthesis of higher alcohols. Seventh 
quarterly report, March 1984-May 1984, 9:39832 (R;US) 
Synthesis of oxygenates on TiO2-supported rhodium: the effect 
of surface parameters and reaction conditions, 9:39800 
(RA;US) 
RHODIUM COMPLEXES 
Catalytic Effects 
Metallacarboranes structurally engineered for the reduction of 
carbon monoxide, 9:39810 (R;US) 
RHODIUM COMPOUNDS 
Crystal Structure 
Hydrogen sites in A2BH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 
Ru), 9:40730 (J;US) 
Fluorescence 
Fluorescence of rhodamine B on semiconductor and insulator 
surfaces: dependence of the quantum yield on surface 
coverage, 9:39889 (J;US) 
Lattice Parameters 
Hydrogen sites in A2BH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 
Ru), 9:40730 (J;US) 
Structural Models 
Hydrogen sites in A2BH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 
Ru), 9:40730 (J;US) 
RHR SYSTEMS 
Reliability 
Risk related reliability requirements for BWR safety-important 
systems with emphasis on the residual heat removal system, 
9:40187 (R;US) 
RIBONUCLEIC ACID 
See RNA 
RIBOSOMES 
Gene Operons 
Evidence for two functional regions in the Xenopus laevis 
RNA polymerase I promoter, 9:41326 (BA;US) 
RIEMANN CURVATURE TENSOR 
See RIEMANN SPACE 
RIEMANN GEOMETRY 
See RIEMANN SPACE 
RIEMANN MANIFOLDS 
See RIEMANN SPACE 
RIEMANN METRIC 
See RIEMANN SPACE 
RIEMANN SPACE 
See also EUCLIDEAN SPACE 





RIEMANN SPACE 
Hilbert Transformation 


Hilbert Transformation 
Group theoretical aspects of infinitesimal Riemann-Hilbert 
transform and hidden symmetry, 9:42312 (R;FR) 
Invariant Imbedding 
Lax-type representation for embeddings of Riemannian 
manifolds, 9:42329 (R;SU) 
Lie Groups 
Factorial representations of path groups, 9:42313 (R;FR) 
RIEMANN SPHERE 
See RIEMANN SPACE 
RIEMANN WAVES 
See SHOCK WAVES 
RINGHALS-1 REACTOR 
Reactor Cooling Systems 
Jodine transport in BWR, 9:40019 (R;SE;In Swedish) 
RINGOTRON 
See ELECTRON-RING ACCELERATORS 
RINGS (STORAGE) 
See STORAGE RINGS 
RISA 


See ALBUMINS 
ORGANIC IODINE COMPOUNDS 


RISER CRACKING 
See COAL LIQUEFACTION 
RISK ASSESSMENT 
Evaluation of limited scope probabilistic risk assessments, 
9:40190 (R;US) 
Review of the Limerick Generating Station severe accident 
risk assessment. Review of core-melt frequency, 9:40181 
(R;US) 
RIVER BEND-1 REACTOR 
Environmental Impact Statements 
Draft environmental statement related to the operation of 
River Bend Station (Docket No. 50-458), 9:41260 (R;US) 
RIVER BEND-2 REACTOR 
Environmental Impact Statements 
Draft environmental statement related to the operation of 
River Bend Station (Docket No. 50-458), 9:41260 (R;US) 
RIVERS 
Aquatic Ecosystems 
River ecosystem, 9:41228 (RA;XA;In French) 
Flow Models 
Study of the determination method of the river dispersion 
coefficient, 9:41229 (R;BR;In Portuguese) 
Flow Rate 
Hells Canyon environmental investigation: summary, 9:40254 
(R;US) 
Radionuclide Migration 
Sediment-water interactions and models for the transport and 
fate of radionuclides in rivers, 9:41244 (RA;XA) 
Tracer Techniques 
Study of the determination method of the river dispersion 
coefficient, 9:41229 (R;BR;In Portuguese) 
RNA 
See also TRANSFER RNA 
Gene 
Evidence for two functional regions in the Xenopus laevis 
RNA polymerase I promoter, 9:41326 (BA;US) 


Coupled demethylation of sites in a conserved sequence of 
Xenopus ribosomal DNA, 9:41181 (BA;US) 

Developmental regulation of Xenopus 5S RNA genes, 9:41328 
(BA;US) 

RNA POLYMERASE 
See RNA 
RNA POLYMERASES 
Biochemical Reaction Kinetics 

Enzymatic recognition of DNA replication origins, 9:41310 
(BA;US) 

Potentiator effect of the SV40 72-bp repeat on initiation of 
transcription from heterologous promoter elements, 9:41333 
(BA;US) 

Enzyme Inhibitors 
Mechanisms for the initiation of bacteriophage T7 DNA 
replication, 9:41308 (BA;US) 
Gene Operons 
Mechanisms for the initiation of bacteriophage T7 DNA 
replication, 9:41308 (BA;US) 


Potentiator effect of the SV40 72-bp repeat on initiation of 
transcription from heterologous promoter elements, 9:41333 
(BA;US) 

Genes 

Mechanisms for the initiation of bacteriophage T7 DNA 
replication, 9:41308 (BA;US) 

Studies on DNA replication in the bacteriophage T4 in vitro 
system, 9:41307 (BA;US) 

ROADWAYS (MINES) 
See MINE ROADWAYS 
ROBERT E. GINNA-1 REACTOR 
See GINNA-1 REACTOR 
ROBOTS 
Design 

Consideration of the introduction and future prospects of 

industrial robots, 9:40841 (RA;DE) 
Machine Parts 

ASEA's spotwelding robots IRb 90/2 helping to modernise 

automobile production, 9:40840 (RA;DE) 
Reliability 

Consideration of the introduction and future prospects of 

industrial robots, 9:40841 (RA;DE) 
Welding 

ASEA’'s spotwelding robots IRb 90/2 helping to modernise 

automobile production, 9:40840 (RA;DE) 
ROCK DRILLING 
Economic Analysis 
Repository drilled hole methods study. Final report, 9:39733 
(R;US) 
ROCK SALT 
See SALT DEPOSITS 
ROCKS 
See also IGNEOUS ROCKS 


METAMORPHIC ROCKS 
SEDIMENTARY ROCKS 


Activation Analysis 

Silicon and aluminium determination in geological samples by 
14 MeV neutron activation based on simple equipment, 
9:40674 (RA;XA) 

Basalt 

Crushed rock for residential and commercial thermal energy 

storage furnaces, 9:40212 (RA;US) 
Cross Sections 

Remarks on some rock neutron parameters, 9:39583 (RA;XA) 

Simple and rapid method of determining the thermal neutron 
absorption cross section of rocks, 9:41575 (RA;XA) 

Some comments on the requirement for nuclear data in the 
earth sciences, 9:41566 (RA;XA) 

Thermal neutron absorption cross-section measured on rock 
samples and brines in the Institute of Nuclear Physics, 
9:41573 (RA;XA) 

Density 

Some comments on formation density measurement by gamma- 
ray interactions based on observations from Monte Carlo 
calculations, 9:39410 (RA;XA) 

Gamma-Gamma Logging 

Some comments on formation density measurement by gamma- 
ray interactions based on observations from Monte Carlo 
calculations, 9:39410 (RA;XA) 

Multi-Element Analysis 

Some applications of atomic and nuclear methods in geology 

and mining, 9:41580 (RA;XA) 
Neutron Spectra 

Calculation of neutron spectra and moderation characteristics 
of rocks - an arithmetic approach, 9:41574 (RA;XA) 

Some comments on the requirement for nuclear data in the 
earth sciences, 9:41566 (RA;XA) 

Radioactivity Logging 

Nuclear petrophysic and interpretationally-metrological 

foundations of bore-hole radiometry, 9:41570 (RA;XA) 
Radionuclide Migration 

Approach to modelling radionuclide migration in a medium 
with strongly varying velocity and block sizes along the 
flow path, 9:41217 (R;SE) 

Sorption of radionuclides in geologic systems, 9:41216 (R;SE) 
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Slowing-Down Length 
Calculation of neutron spectra and moderation c! 
of rocks - an arithmetic approach, 9:41574 (RA;XA) 
Thermal Neutrons 
Remarks on some rock neutron parameters, 9:39583 (RA;XA) 
Simple and rapid method of determining the thermal neutron 
absorption cross section of rocks, 9:41575 (RA;XA) 
Thermal neutron cross-section measured on rock 
samples and brines in the Institute of Nuclear Physics, 


9:41573 (RA;XA) 


Properties 
Thermal and mechanical effects of the high-level radioactive 
waste on the rock mass for a repository, 9:39722 (R;JP;In 
Japanese) 
ROCKWELL INTERNATIONAL PROCESS 
See MOLTEN SALT COAL GASIFICATION PROCESS 
RODS (CONTROL) 
See CONTROL ELEMENTS 
RODS (FUEL) 
See FUEL RODS 
ROOF BOLTS 
Installation 
Fabrication and test of an articulated remote manual roof 
bolter. Open file report 26 Sep 80-19 Sep 83, 9:39436 (R;US) 
ROOFS 
Thermal Efficiency 
Thermal performance of insulated metal building roof deck 
constructions, 9:40390 (J;US) 
Thermal transmittance and conductance of roof constructions 
incorporating fibrous insulation, 9:40395 (J;US) 
Thermal Insulation 
New and retrofit insulation of single-member cathedral ceiling, 
A-frame, and flat residential roofs, 9:40396 (J;US) 
Thermal performance of insulated metal building roof deck 
constructions, 9:40390 (J;US) 
Thermal Testing 
Thermal testing of roof systems, 9:40391 (J;US) 
ROSE BENGAL 
Fluorescence 
Photophysics and photochemistry of xanthene dyes in polymer 
solutions and films, 9:40750 (J;US) 
ROTATING PLASMA 
Magnetic Field Configurations 
Plasma drift equilibrium (rotation) in toroidal systems with 
complicated geometry of magnetic field, 9:42453 (R;SU;In 
Russian) 
Magnetic Field Reversal 
Origin of rotation in field-reversed configurations, 9:42409 
(J;AT) 
Tearing Instability 
Origin of rotation in field-reversed configurations, 9:42409 
G;AT) 
Toroidal 
Plasma drift equilibrium (rotation) in toroidal systems with 
complicated geometry of magnetic field, 9:42453 (R;SU;In 
Russian) 
ROTORS 
See also DARRIEUS ROTORS 
Fluid forces on rotating centrifugal impeller with whirling 
motion, 9:40821 (RA;US) 
Non-synchronous whirling due to fluid-dynamic forces in axial 
turbo-machinery rotors, 9:40818 (RA;US) 


Flow induced spring coefficients of labyrinth seals for 
application in rotor dynamics, 9:40813 (RA;US) 

Limit cycles of a flexible shaft with hydrodynamic journal 
bearings in unstable regimes, 9:40822 (RA;US) 

Stabilization of aerodynamically excited turbomachinery with 
hydrodynamic journal bearings and supports, 9:40828 
(RA;US) 

Use of elastomeric elements in control of rotor instability, 
9:40829 (RA;US) 

Evaluation 

Parametric instabilities of rotor-support systems with 
application to industrial ventilators, 9:40826 (RA;US) 

Physical explanations of the destabilizing effect of damping in 
rotating parts, 9:40825 (RA;US) 


RUTILE 
Atom Transport 


Instability 
Feasibility of active feedback control of rotordynamic 
instability, 9:40830 (RA;US) 
Physical explanations of the destabilizing effect of damping in 
rotating parts, 9:40825 (RA;US) 
Use of elastomeric elements in control of rotor instability, 
9:40829 (RA;US) 
Journal Bearings 
Limit cycles of a flexible shaft with hydrodynamic journal 
bearings in unstable regimes, 9:40822 (RA;US) 
Parametric Analysis 
Parametric instabilities of rotor-support systems with 
application to industrial ventilators, 9:40826 (RA;US) 
Seals 
Flow induced spring coefficients of labyrinth seals for 
application in rotor dynamics, 9:40813 (RA;US) 
Stability 
Stabilization of aerodynamically excited turbomachinery with 
hydrodynamic journal bearings and supports, 9:40828 
(RA;US) 
ROUS SARCOMA VIRUS 
See ONCOGENIC VIRUSES 
RUBBER INDUSTRY 
Waste Management 
Feasibility study of rubber and waste incineration at Red River 
Arsenal, 9:40425 (R;US) 
RUBIDIUM 96 
Daughter Products 
Population of delayed neutron granddaughter states and the 
optical potential, 9:42097 (BA;NL) 
RUBIDIUM IODIDES 
Self-Diffusion 
Measurement of diffusion constant by pulsed magnetic field 
gradient NMR in AgoslisWsOie, RbAggls, and KAgils, 
9:40589 (RA;US) 
RUTHENIUM 
Catalytic Effects 
Chain limitation in the Fischer-Tropsch synthesis via 
composite catalysts, 9:39802 (RA;US) 
Thermochromatography 
Continuous thermochromatographic separation of platinum 
element radioisotopes in air flow from nuclear reaction 
products on accelerator beams of heavy ions, 9:40780 
(R;SU;In Russian) 
RUTHENIUM 106 
Radiation Monitoring 
3. Quarterly progress report 1982, 9:41248 (R;FR;In French) 
RUTHENIUM COMPLEXES 
Catalytic Effects 
Metallacarboranes structurally 
carbon monoxide, 9:39810 (R;US) 
Photolysis 
Electron-transfer quenching of ruthenium(II) photosensitizers 
by mercury(I) in aqueous nitrate media, 9:39890 (J;US) 
Redox Reactions 
Electron-transfer quenching of ruthenium(II) photosensitizers 
by mercury(II) in aqueous nitrate media, 9:39890 (J;US) 
RUTHENIUM COMPOUNDS 
See also RUTHENIUM OXIDES 
Crystal Structure 
Hydrogen sites in A2BH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 
Ru), 9:40730 (J;US) 
Lattice Parameters 
Hydrogen sites in A2BH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 
Ru), 9:40730 (J;US) 
Structural Models 
Hydrogen sites in AaBH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 
Ru), 9:40730 (J;US) 
RUTHENIUM OXIDES 
Tonic Conductivity 
Transport properties of selected metal oxides, 9:40583 (RA;US) 
RUTILE 
Atom Transport 
Mechanisms of impurity diffusion in rutile, 9:40597 (R;US) 


for the reduction of 





Hybridization 
Chromosomal structure and arrangement of repeated DNA 
sequences in the telomeric heterochromatin of Secale cereale 
and its relatives, 9:41408 (BA;US) 
Plant Breeding 
Chromosomal structure and arrangement of repeated DNA 
sequences in the telomeric heterochromatin of Secale cereale 
and its relatives, 9:41408 (BA;US) 


S 


S MATRIX 
Unitarity 
Unitarity or asymptotic completeness equations and analytic 
structure of the S matrix and Green functions, 9:42310 
(R;FR) 
SACCHAROMYCES CEREVISIAE 
Genetic Mapping 
Molecular cloning and preliminary characterization of the 
RAD6 gene of the yeast, Saccharomyces cerevisiae, 9:41292 
(BA;US) 
Lethal Mutations 
Biological role of photo-induced crosslinks and monoadducts 
in yeast DNA: genetic control and steps involved in their 
repair, 9:41266 (BA;US) 
Reproduction 
Sites required for position-effect regulation of mating-type 
information in yeast, 9:41340 (BA;US) 
SACLAY LINAC 
Modifications 
Prospects in photo and electronuclear physics, 9:41001 
(R;FR;In French) 
Planning 
Prospects in photo and electronuclear physics, 9:41001 
(R;FR;In French) 
SAFEGUARDS 


Design and evaluation of an integrated safeguards system: 
principles, 9:39776 (R;US) 
Evaluation 
Design and evaluation of an integrated safeguards system: 
principles, 9:39776 (R;US) 
SAFETY ENGINEERING 
Meetings 
Engineering control of occupational safety and health hazards: 
Recommendations for improving engineering practice, 
education, and research, 9:41409 (R;US) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SAFETY STANDARDS 
Manuals 
Routine compliance testing for diagnostic x-ray systems or 
components of diagnostic x-ray systems to which 21 CFR 
subchapter J is applicable, 9:41381 (R;US) 
SALINE ZONE 
See OIL SHALES 
PICEANCE CREEK BASIN 
SALINITY 
Biological Effects 
Salinity and temperature effects on photosynthesis and organic 
carbon release rates by selected benthic macroalgae, 9:41406 
(R;US) 
SALMON 
Reproduction 
Impacts of water level fluctuations on kokanee reproduction in 
Flathead Lake. Annual progress report, FY 1983, 9:39847 


Radiation resistance of Salmonellae in meat. Part of a 
coordinated programme on factors influencing the utilization 


of food irradiation processes. Final report for the period 1 
December 1980-30 November 1983, 9:41430 (R;AT) 
Radiosensitivity 
Radiation resistance of Salmonellae in meat. Part of a 
coordinated programme on factors influencing the utilization 
of food irradiation processes. Final report for the period 1 
December 1980-30 November 1983, 9:41430 (R;AT) 
SALT CAVERNS 
Acoustic Emission Testing 
Strategic Petroleum Reserve acoustical emissions experiment at 
Bayou Choctaw, 9:39617 (R;US) 
Heat Transfer 
Thermal model for fluids stored in the US Strategic Petroleum 
Reserve caverns, 9:39618 (R;US) 
Pressurizing 
Strategic Petroleum Reserve acoustical emissions experiment at 
Bayou Choctaw, 9:39617 (R;US) 
SALT DEPOSITS 
Chemical Radiation Effects 


Radiation dose deposition and energy accumulation in a rock 
salt waste repository, 9:39718 (R;NL) 
Energy Absorption 
Radiation dose deposition and energy accumulation in a rock 
salt waste repository, 9:39718 (R;NL) 
Inclusions 
Study of thermal-gradient-induced migration of brine inclusions 
in salt. Final report, 9:39706 (R;US) 
Rock Mechanics 
Geotechnical behaviour of salt under repository conditions, 
9:39755 (BA;XA) 
Shear Properties 
Direct shear testing on rock core samples from Mansfield No. 
1 (PD-4) well, Palo Duro Basin, Texas: unanalyzed data, 
9:39709 (R;US) 
Direct shear testing on rock core samples from the Detten No. 
1 (PD-6) well, Palo Duro Basin, Texas: unanalyzed data, 
9:39708 (R;US) 
Stored Energy 
Radiation dose deposition and energy accumulation in a rock 
salt waste repository, 9:39718 (R;NL) 
Stress Analysis 
Geotechnical behaviour of salt under repository conditions, 
9:39755 (BA;XA) 
Thermal Conductivity 
Thermal conductivity and diffusivity of Permian Basin bedded 
salt at elevated pressure and temperature, 9:41579 (R;US) 
Thermal Diffusivity 
Thermal conductivity and diffusivity of Permian Basin bedded 
salt at elevated pressure and temperature, 9:41579 (R;US) 
SAMARIUM 
Ton-Atom Collisions 


Investigation of the projectile atomic number dependence of 
the L-subshell ionization. No. B/9, 9:41678 (R;HU) 
SAMARIUM 149 
E2-Transitions 
Nuclear orientation of *°Pm in gadolinium host, 9:42093 
(R;SU) 
M1-Transitions 
Nuclear orientation of 1*°Pm in gadolinium host, 9:42093 
(R;SU) 
SAMARIUM 150 
Excitation 
Analysis of particle scattering on nuclei with vibrational level 
excitation, 9:42036 (R;SU;In Russian) 
SAMARIUM 150 TARGET 
Neutron Reactions 
Analysis of particle scattering on nuclei with vibrational level 
excitation, 9:42036 (R;SU;In Russian) 
SAMARIUM 152 
Collective Model 


Nuclear spectroscopy as a trial of the effective interaction 
beyond Hartree-Fock approximation, 9:42073 (RA;FR;In 
French) 





Energy Levels 
Nuclear spectroscopy as a trial of the effective interaction 
beyond Hartree-Fock approximation, 9:42073 (RA;FR;In 
French) 
SAMARIUM ISOTOPES 


See also SAMARIUM 149 
SAMARIUM 150 
SAMARIUM 152 


E1-Transitions 
Low-lying 1~ states in spherical nuclei, 9:42095 (R;SU;In 
Russian) 
SAMARIUM SILICIDES 
Electric Conductivity 
Effects of pressure and irradiation on the transport p 
of samarium compounds with unstable valence, 9:40595 
(R;FR;In French) 
Electron Drift 
Effects of pressure and irradiation on the transport properties 
of samarium compounds with unstable valence, 9:40595 
(R;FR;In French) 
SAMPLE HOLDERS 
High-temperature specimen holder for use with the PHI model 
2100 specimen introduction/reaction chamber, 9:41126 
(J;US) 
SAMPLERS 


SO/sub x/ and solids burden sampling probes, 9:39493 
(RA;US) 
Performance Testing 
SO/sub x/ and solids burden sampling probes, 9:39493 
(RA;US) 
SAMPLING 
Standards 
EPA (Environmental Protection Agency) Method Study 12, 
cyanide in water. Final report, 9:41257 (R;US) 
SAN ONOFRE-2 REACTOR 
Condenser Cooling Systems 
Use of thermal backwash to control marine biofouling at San 
Onofre Nuclear Generating Station, 9:39955 (RA;US) 
SAN ONOFRE-3 REACTOR 
Condenser Cooling Systems 
Use of thermal backwash to control marine biofouling at San 
Onofre Nuclear Generating Station, 9:39955 (RA;US) 
SANDSTONES 
Hydraulic Fracturing 
Determination of hydraulic fracture azimuth by geophysical, 
geological, and oriented core methods at the Multi-Well 
Experiment site, Rifle, Colorado, 9:39632 (R;US) 
Neutron Spectra 
Measurements and calculations of neutron spectra in infinite 
media, 9:41572 (RA;XA) 
Permeability 
Measurement and analysis of two-phase flow through low 
permeability media. Task 3. Annual report Nov 82-Nov 83, 
9:41561 (R;US) 
Radioactivity Logging 
Measurements and calculations of neutron spectra in infinite 
media, 9:41572 (RA;XA) 
SANITARY LANDFILLS 
Decontamination 
Remedial action management and cost analysis, 9:40259 (R;US) 
Degassing 
Methane recovery project. Final report, 9:39818 (R;US) 
Liners 
Permeability of polymeric membrane lining materials. 
Technical paper, 9:41200 (R;US) 
SATELLITES 
Radiation Hardening 
Radiation-proof satellite technology, 9:41099 (RA;HU) 
Solar Cells 
Radiation-proof satellite technology, 9:41099 (RA;HU) 
SAVANNAH RIVER PLANT 
Computer Graphics 
Computer graphics at Savannah River, 9:42522 (R;US) 
High-Level Radioactive Wastes 
Process technology for vitrification of defense high-level waste 
at the Savannah River Plant, 9:39715 (R;US) 


SCHROEDINGER EQUATION 
Many-Body Problem 


Systems costs for disposal of Savannah River high-level waste 
sludge and salt, 9:39699 (R;US) 


Dispersion model for airborne particulates inside a building, 
9:41185 (R;US) 


Radioactive Waste Disposal 
Water budget for SRP burial ground area, 9:41238 (R;US) 
Radioactive Waste Processing 
Process technology for vitrification of defense high-level waste 
at the Savannah River Plant, 9:39715 (R;US) 
Solidification 
Process technology for vitrification of defense high-level waste 
at the Savannah River Plant, 9:39715 (R;US) 
Spent Fuel Storage 
Storage and handling of spent fuel at the Savannah River Plant 
RBOF Facility, 9:39692 (R;US) 
Storage Facilities 
Storage and handling of spent fuel at the Savannah River Plant 
RBOF Facility, 9:39692 (R;US) 
SCANDIUM 45 
Giant Resonance 
Decay mechanism of the GDR studied by the (y,p) reaction, 
9:42072 (RA;SU) 
SCANDIUM 45 TARGET 
Neutron Reactions 
Nuclear spectroscopy of **Na and “*Sc by thermal neutron 
capture, 9:42060 (R;NL) 
Proton Reactions 
Decay mechanism of the GDR studied by the (y,p) reaction, 
9:42072 (RA;SU) 
SCANDIUM 46 
Diffusion 
Mechanisms of impurity diffusion in rutile, 9:40597 (R;US) 
Energy Levels 
Nuclear spectroscopy of **Na and “*Sc by thermal neutron 
capture, 9:42060 (R;NL) 
SCANDIUM 52 
Beta-Minus Decay 
Neutron rich nuclei near Z=20 studied at Isolde: techniques 
and results, 9:42076 (RA;FR;In French) 
SCANDIUM COMPOUNDS 


Quenching of spin fluctuations in the highly enhanced 
paramagnets RCoz (R = Sc, Y, or Lu), 9:40567 (J;US) 
Specific Heat 
Quenching of spin fluctuations in the highly enhanced 
paramagnets RCo: (R = Sc, Y, or Lu), 9:40567 (J;US) 
SCANNERS (IMAGE) 
See IMAGE SCANNERS 
SCATTERING AMPLITUDES 
Quantum Mechanics 
Quantum scattering amplitude in Rsup(n) for potentials 
decreasing faster than /x/sup(-(n+ 1)/2), 9:41996 (R;FR) 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCHOOLS 
See EDUCATIONAL FACILITIES 
SCHROEDINGER EQUATION 
Analytical Solution 
Solvable almost periodic Schroedinger operator, 9:42253 
(R;FR) 
Bose-Einstein Condensation 
Kink-like solution in U(1,1) symmetry Bose-condensate, 
9:42297 (R;SU;In Russian) 
Eigenvalues 
Schroedinger operators with electric field and random or 
deterministic potential, 9:42254 (R;FR) 
Inverse Scattering Problem 
Kink-like solution in U(1,1) symmetry Bose-condensate, 
9:42297 (R;SU;In Russian) 
Many-Body Problem 
Some aspects of the Schroedinger multiparticle equation, 
9:42261 (R;SU;In Russian) 





Nonlinear Problems 


Nonlinear Problems 
Interactions of the soliton-like objects in the framework of the 
nonlinear Schroedinger equation, 9:42296 (R;XJ;In Russian) 


Operators 
Solvable almost periodic Schroedinger operator, 9:42253 
(R;FR) 
Solitons 
Interactions of the soliton-like objects in the framework of the 
nonlinear Schroedinger equation, 9:42296 (R;XJ;In Russian) 
Kink-like solution in U(1,1) symmetry Bose-condensate, 
9:42297 (R;SU;In Russian) 
U-1 Groups 
Kink-like solution in U(1,1) symmetry Bose-condensate, 
9:42297 (R;SU;In Russian) 
SCINTIGRAPHY 
See SCINTISCANNING 
SCINTISCANNING 


Methods and instrumentation for imaging radioactive substance 
distribution in organism, 9:41376 (RA;CS;In Czech) 
SCRAP METALS 
Reprocessing 
Demonstrations of control technology for secondary lead 
reprocessing. Volume 1. Final report, 9:41170 (R;US) 
Ss 


Effect of screen size and coal surface moisture on damp coal 
screening, 9:39457 (RA;US) 
Performance Testing 
Effect of screen size and coal surface moisture on damp coal 
screening, 9:39457 (RA;US) 


Effect of screen size and coal surface moisture on damp coal 
screening, 9:39457 (RA;US) 
SCRUBBERS 
See also DRY SCRUBBERS 
Sludges 
Geologic and hydrogeochemical criteria for the selection at 
thermal electric solid waste disposal sites in western surface 
mines, 9:39998 (RA;US) 
SEA BED 
Heat Transfer 
Effects of heat transfer from a hot penetrator installed in the 
ocean bed, 9:41583 (R;GB) 
SEACOAST 
See SHORES 
SEALS 
See also INFLATABLE SEALS 
Damping 
Damping in ring seals for compressible fluids, 9:40812 (RA;US) 
Evaluation 
Evaluation of instability forces of labyrinth seals in turbines or 
compressors, 9:40811 (RA;US) 
Fabrication 
Ceramic-ceramic seals by microwave heating, 9:40646 (R;US) 
Instability 
Evaluation of instability forces of labyrinth seals in turbines or 
compressors, 9:40811 (RA;US) 
Leak Testing 
Example of test for the qualification of a metal seal for 
packaging closure (For LMFBR spent fuel transport), 
9:40836 (R;FR;In French) 
Leaks 
Preliminary analysis of large penetration enclosures for 
containment vessels subject to beyond design basis loadings, 
9:40154 (R;US) 
Testing 
Testing of turbulent seals for rotordynamic coefficients, 
9:40810 (RA;US) 
SEASONAL THERMAL ENERGY STORAGE 
Seasonal heat storage in underground warm water stores, 
9:40232 (R;LU) 
SEAWATER 
Radioactivity 
International Laboratory of Marine Radioactivity. Biennial 
Report 1981-1982, 9:41240 (R;XA) 
SEBACEOUS GLANDS 
See SKIN 
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SECALE 
See RYE 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY COOLANT CIRCUITS 
Transients 
Model for transient simulation in a PWR steam circuit, 9:40038 
(R;BR;In Portuguese) 
SECURITY 
Legal Aspects 
Developing a curriculum for training nuclear protective force 
persons in legal matters, 9:40005 (R;US) 
SECURITY PERSONNEL 
Training 
Developing a curriculum for training nuclear protective force 
persons in legal matters, 9:40005 (R;US) 
SEDIMENTARY ROCKS 


See also SANDSTONES 
SHALES 
SILTSTONES 


Hydraulic Conductivity 

Cerro Prieto case history: Use of wireline logs to characterize 

a geothermal reservoir, 9:39909 (J;US) 
Physical Properties 

Cerro Prieto case history: Use of wireline logs to characterize 

a geothermal reservoir, 9:39909 (J;US) 
SEDIMENTS 
Adsorption 

Physico-chemical laws governing solid-liquid interaction, 

9:40714 (RA;XA;In French) 
Chemical Analysis 

Some typical examples of the importance of the role of 
sediments in the propagation and accumulation of pollutants, 
9:41243 (RA;XA) 

Flow Rate 

Measurement of solid flow rates and sampling, 9:41560 

(RA;XA;In French) 
Hydrodynamics 

Hydrodynamics of very fine sediments, 9:41559 (RA;XA;In 

French) 
Radionuclide Migration 

Biological activity and sediments, 9:41241 (RA;XA) 

Geodynamics of sediments in stream and river environments. 
Value of a policy for regional management of sediments, 
9:41558 (RA;XA;In French) 

Measurement of solid flow rates and sampling, 9:41560 
(RA;XA;In French) 

Problems of sediment sampling and conservation for 
radionuclide accumulation studies, 9:41242 (RA;XA) 

Sediments and pollution in waterways. General considerations. 
Introductory lectures presented at the first research co- 
ordination meeting on the role of sediments in the 
accumulation and transport of radionuclides in waterways 
organized by the IAEA and held in Mol, Belgium, 11-15 
October 1982, 9:41213 (R;XA;FR) 

Speciation of radionuclides in sediments and soils. Part II. 
Studies with a sequential organic extraction procedure, 
9:41203 (R;AU) 

Sample Preparation 

Problems of sediment sampling and conservation for 

radionuclide accumulation studies, 9:41242 (RA;XA) 
Sampling 

Problems of sediment sampling and conservation for 

radionuclide accumulation studies, 9:41242 (RA;XA) 
Translocation 

Geodynamics of sediments in stream and river environments. 
Value of a policy for regional management of sediments, 
9:41558 (RA;XA;In French) 

SEDIMENT-WATER INTERFACES 
Chemical Reaction Kinetics 

Physico-chemical laws governing solid-liquid interaction, 

9:40714 (RA;XA;In French) 
Phase Studies 

Physico-chemical laws governing solid-liquid interaction, 

9:40714 (RA;XA;In French) 





Containment integrity of SEP plants under combined loads 
(PWR; BWR), 9:40198 (R;US) 
SELENIUM 


Spectroscopy 
Study of the measurement, by electrothermal atomization and 
atomic-absorption spectrophotometry, of hydride-forming 
elements, 9:40695 (R;ZA) 
Activation Analysis 
WHO/IAEA joint research programme on trace elements in 
cardiovascular diseases. Report of a consultants’ meeting, 
Vienna, Austria, 18-19 December 1979, 9:41513 (R;XA) 
Adsorption 
Review and assessment of radionuclide sorption information 
for the Basalt Waste Isolation Project site, 9:39768 (R;US) 
Correlations 
WHO/IAEA joint research programme on trace elements in 
cardiovascular diseases. Report of a consultants’ meeting, 
Vienna, Austria, 18-19 December 1979, 9:41513 (R;XA) 
Laser Spectroscopy 
Laser-induced breakdown spectroscopy for elemental analysis, 
9:39375 (R;US) 
SELENIUM ALLOYS 
Crystal Growth 
Lattice mismatch and the nature of dissolution in the LPE of 
Pb-salt compounds, 9:40632 (RA;IL) 
SELENIUM ISOTOPES 
Deuteron Reactions 
Proton occupancies in the even Se ground states via the 
(d,*He) reaction, 9:42080 (R;FR) 
SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR LASERS 
SEMICONDUCTOR RESISTORS 
SEMICONDUCTOR SWITCHES 


THERMISTORS 
TRANSISTORS 


Fabrication 
Method of making coherent multilayer crystals, 9:40861 (P;US) 
Physical Radiation Effects 
Survey of atmospheric radiation components for the Gamma 
and Cosmic Ray Astrophysics Branch of the Space Science 
Division of the Naval Research Laboratory. Final report 15 
Dec 82-15 Jan 84, 9:40620 (R;US) 
SEMICONDUCTOR LASERS 
Long wavelength Pbsub(I-x)Snsub(x)Te homostructure diode 
lasers having a gallium doped cladding layer, 9:40873 
(RA;IL) 
SEMICONDUCTOR MATERIALS 
If possible index also the specific compounds. 
Electron Drift 
Effects of pressure and irradiation on the transport properties 
of samarium compounds with unstable valence, 9:40595 
(R;FR;In French) 
Fabrication 
Method of making coherent multilayer crystals, 9:40861 (P;US) 
SEMICONDUCTOR RESISTORS 
Performance Ti 
KEhV-S resistor high-voltage testing, 9:40956 (R;SU;In 
Russian) 
SEMICONDUCTOR SWITCHES 
Energy Transfer 
Reusable fast opening switch, 9:40939 (P;US) 
SEPARATION PROCESSES 


See also CHROMATOGRAPHY 
CNG PROCESS 
DISTILLATION 
FLOTATION 


Revision of the design model for a cryogenic falling liquid film 
helium separator, 9:40852 (R;JP) 
Energy Conservation 
Critical-fluid extraction of organics from water. Volume I. 
Engineering analysis. Final report, 1 October 1979-30 
November 1983, 9:40423 (R;US) 
SERI 


See SOLAR ENERGY RESEARCH INSTITUTE 


SEROTONIN 


Autoradiographic location of multiple serotonin receptors. 
Final report, 9:41393 (R;US) 
Tissue Distribution 
Autoradiographic location of multiple serotonin receptors. 
Final report, 9:41393 (R;US) 
SERPUKHOV SYNCHROTRON 
On-Line Control Systems 
SUMMA serial trunk in the control system of a separated 
beam channel, 9:41007 (R;SU;In Russian) 
SEWAGE SLUDGE 
Anaerobic Digestion 
Advanced two-phase digestion of sewage sludge, 9:39806 
(R;US) 
Microbial production of energy: gaseous fuels, 9:39807 (R;US) 
Gasification 
Performance and economic feasibility of a sludge/wastepaper 
gasifier system, 9:39821 (R;US) 
SHALE OIL 
See also SHALE OIL FRACTIONS 
Chemical Properties 
Fuel effects on gas turbine combustion systems, 9:39612 (R;US) 
Combustion Properties 
Alternative fuel deposit formation, 9:39620 (R;US) 
Fuel character effects on performance of small gas turbine 
combustion systems, 9:39651 (R;CA) 
Physical Properties 
Fuel effects on gas turbine combustion systems, 9:39612 (R;US) 
SHALE OIL FRACTIONS 
Chemical Composition 
Examination of shale-derived polar compounds and their 
effects on diesel fuel stability, 9:39659 (J;US) 
Nitrogen-containing components from shale oil as modifiers in 
paving applications, 9:39658 (J;US) 
Uses 
Examination of shale-derived polar compounds and their 
effects on diesel fuel stability, 9:39659 (J;US) 
Nitrogen-containing components from shale oil as modifiers in 
paving applications, 9:39658 (J;US) 


Density 
Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 
Hardness 
Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 
Moisture 
Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 
Porosity 
Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 
Tensile Properties 
Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 
SHEARER LOADERS 
Performance Testing 
Application of wide web mining systems in medium to thin 
seams (Report on ECSC contract 7220-AD/812), 9:39428 
(R;XE) 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDING 
Research 
ineering Physics Division progress report, December 31, 
1983, 9:40275 (R;US) 





SHIELDING 
Specifications 


Investigation of shielding analysis method for fusion reactors, 
9:42466 (R;JP;In Japanese) 
SHIELDING MATERIALS 
Chemical Composition 
Neutron and gamma radiation shielding material, structure, and 
process of making structure, 9:42230 (P;US) 


Design 

Experimental investigations of neutron transport through a 
cylindrical mock-up of an iron-sodium shield, 9:42209 
(R;SU;In Russian) 

Radiation Transport 

Using spherical functions in calculation of shielding functionals 
by the conjugate disturbance method, 9:42212 (R;SU;In 
Russian) 

SHIPPINGPORT PRESSURIZED WATER REACTOR 
See SHIPPINGPORT REACTOR 
SHIPPINGPORT REACTOR 
Reactor Operation 

Quarterly operating report, second quarter 1984, 9:40025 

(R;US) 
SHIPS 
Thermal Insulation 

Reduction of heat stress on naval ships through improved 

insulation installations, 9:40419 (J;US) 
Thermal Stresses 
Reduction of heat stress on naval ships through improved 
insulation installations, 9:40419 (J;US) 
SHOCK (IMPACT) 
See IMPACT SHOCK 
SHOCK WAVES 
Computerized Simulation 

Review of simulation of quasiparallel collisionless shocks, 

9:41601 (R;US) 
Wave Propagation 
Constitutive features of solids at shock-wave loading rates, 
9:42247 (R;US) 
SHORES 
For both lake- and sea-land boundaries. 
Radiation Monitoring 

Analysis and radiological assessment of survey results and 

samples from the beaches around Sellafield, 9:41245 (R;GB) 
SHOWER COUNTERS 
Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers. 
Design 
Central hadron calorimeter of UA1, 9:41085 (R;GB) 
Plastic Scintillation Detectors 

Main characteristics of the counters for the neutral hadron 
forward calorimeter of the European Hybrid Spectrometer, 
9:41043 (R;SU;In Russian) 

SHRIMP 
Aquaculture 

Use of corn distiller’s solubles from an ethanol plant for 

aquaculture, 9:40427 (R;US) 
SHRUBS 
Productivity 

Effect of soil dilution on the growth and response of 
Agropyron smithii to mutualistic association with Glomus 
mosseae/monosporum, 9:41388 (R;US) 

Effect of endomycorrhizae on interactions between 
mycorrhizal and nonmycorrhizal plants (Glomus 
monosporum/mosseae; Atriplex canescens; Sitanion hystrix), 
9:41389 (R;US) 

Synergism 

Effect of endomycorrhizae on interactions between 
mycorrhizal and nonmycorrhizal plants (Glomus 
monosporum/mosseae; Atriplex canescens; Sitanion hystrix), 
9:41389 (R;US) 

SI SEMICONDUCTOR DETECTORS 
Performance Testing 

Muon flux measurement with silicon detectors in the CERN 

neutrino beams, 9:41064 (R;NL) 
SIALON 
See ALUMINIUM OXIDES 
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SIGMA MODEL 
Exact solution of the principal chiral model, 9:41883 (R;DK) 
Adiabatic Invariance 
Constant configurations and the evaluation of the Witten index, 
9:41928 (R;XA) 
Algebra 
Algebraic structure of self-dual gauge fields and sigma models, 
9:41917 (R;JP) 
Conservation Laws 
Hierarchy of evolution equations relating to the spectral 
problem psisub(x)=(lambdaA + P+lambda™‘Q), 9:41804 
(R;IT) 
CP Invariance 
1/N expansion in SUSY CPsup(N-1) model, 9:41910 (R;SU) 
Gauge Invariance 
1/N expansion in SUSY CPsup(N-1) model, 9:41910 (R;SU) 
Instantons 
Supersymmetry breaking by instanton effects, 9:41903 (R;XA) 
Low-Energy Theorem 
Low-energy theorems, operator expansion in sigma models and 
quantum chromodynamics, 9:41908 (R;SU;In Russian) 
Nonlinear Problems 
Non-local charges for non-linear sigma models on Grassmann 
manifolds, 9:41885 (R;DK) 
Nonlinear sigma model for the Dodd-Bullough equation, 
9:42284 (R;SU) 
O Groups 
Instantons and exact Gell-Mann-Low function of 
supersymmetric 0(3) sigma model, 9:41911 (R;SU) 
SO-3 Groups 
Nonlinear sigma model for the Dodd-Bullough equation, 
9:42284 (R;SU) 
Sum Rules 
Low-energy theorems, operator expansion in sigma models and 
quantum chromodynamics, 9:41908 (R;SU;In Russian) 
Supersymmetry 
1/N expansion in SUSY CPsup(N-1) model, 9:41910 (R;SU) 
Instantons and exact Gell-Mann-Low function of 
supersymmetric 0(3) sigma model, 9:41911 (R;SU) 
Superspace formulation of new nonlinear sigma models, 
9:41927 (R;IT) 
Supersymmetry breaking by instanton effects, 9:41903 (R;XA) 
Symmetry Breaking 
Constant configurations and the evaluation of the Witten index, 
9:41928 (R;XA) 
SIGMA NEUTRAL 
Particle Production 
Experimental data on the kaon and hyperon interaction inside 
a nucleus, 9:41766 (R;SU;In Russian) 
SIGMA PARTICLES 
See also SIGMA NEUTRAL 
Magnetic Moments 
Hyperon magnetic moments in QCD, 9:41832 (R;SU) 
SIGMA-MINUS ATOMS 
See HADRONIC ATOMS 
SILANES 
Chemical Vapor Deposition 
Laser spectroscopy and gas-phase chemistry in CVD, 9:40654 
(R;US) 
SILICA 
Catalytic Effects 
Crystallite size effect in the selective oxidation of butene to 
butadiene on iron oxide. 2. Reaction studies, 9:40740 (J;US) 
Optical Properties 
Optical characterization of radiation-resistant fibers, 9:40629 
(R;US) 
Radiation Effects 
Optical characterization of radiation-resistant fibers, 9:40629 
(R;US) 
SILICEOUS ROCK 
See SANDSTONES 
SILICON 
Absorption Spectroscopy 
Analysis, by atomic-absorption spectrophotometry, of activated 
charcoal, 9:40697 (R;ZA) 





Activation Analysis 

Silicon and aluminium determination in geological samples by 
14 MeV neutron activation based on simple equipment, 
9:40674 (RA;XA) 

Chemical Vapor Deposition 

Laser spectroscopy and gas-phase chemistry in CVD, 9:40654 
(R;US) 

Emission Spectroscopy 

Analysis, by atomic-absorption spectrophotometry, of activated 
charcoal, 9:40697 (R;ZA) 

Etching 

Electron impact induced etching of silicon with hydrogen: 

comments on the mechanism, 9:40633 (RA;AT) 
Ion Implantation 

Comparison of the elastic properties of silicon-wafers before 
and after ion-implantation (Phosphorus ion implantation), 
9:40636 (RA;AT) 

Contribution to the study of knock-on ion implantation in 
silicon, 9:41660 (R;FR;In French) 

Evidence for pairing of implanted nitrogen in silicon, 9:40656 
(R;US) 

Optimized conditions for the formation of buried insulating 
layers in Si by high dose implantation of oxygen, 9:40623 
(R;US) 

TEM study of ion beam mixed nickel silicides formed on SiC 
at different implant temperatures, 9:40496 (R;US) 

Melting 

Studies of pulsed laser melting and rapid solidification using 

amorphous silicon, 9:40624 (R;US) 
Photoconductivity 

Photoconductivity and emission from the impurity excited 
states in silicon. Progress report, December 1, 1983- 
November 30, 1984, 9:40627 (R;US) 

Physical Radiation Effects 
Comparison of the elastic properties of silicon-wafers before 


and after ion-implantation (Phosphorus ion implantation), 
9:40636 (RA;AT) 
Positron 


Radiation of 10 GeV positrons at axial channeling, 9:42222 
(R;XJ;In Russian) 
Proton Channeling 
Axial channeling of high energy protons in direct and bent 
silicon crystals, 9:42221 (R;XJ;In Russian) 
Investigation of channeled proton trajectory stability in bent 
crystals, 9:42220 (R;XJ;In Russian) 
Solidification 
Studies of pulsed laser melting and rapid solidification using 
amorphous silicon, 9:40624 (R;US) 
SILICON 28 
E2-Transitions 
Observed decays of E2 excited states in some nuclei, 9:42063 
(RA;SU;In Russian) 
Giant Resonance 
Observed decays of E2 excited states in some nuclei, 9:42063 
(RA;SU;In Russian) 
Isotope Effects 
Calculation of reduced partition function ratios of isotopically 
substituted molecules on a quantum chemical base. 
Possibilities and limitations of the evaluatioa of isotope 
effects by means of the semiempirical MINDO/3- and 
MNDO-MO methods, 9:40726 (R;DD;In German) 
SILICON 28 REACTIONS 
Fusion Reactions 
Study of the fusion-evaporation reactions for the compound 
nuclei ®*Ni, © Ni, **Ni formed by symmetrical and 
asymmetrical channels from energies below the Coulomb 
barrier, 9:42070 (R;FR;In French) 
SILICON 28 TARGET 
Muon Reactions 
Nuclear moments and nuclear structure. Annual progress 
report, September 1, 1983-July 31, 1984, 9:42000 (R;US) 
Sulfur 32 Reactions 
32S + ?8Si elastic scattering at large angles, 9:42066 (RA;FR;In 
French) 


SILICON 30 
Isotope Effects 
Calculation of reduced partition function ratios of isotopically 
substituted molecules on a quantum chemical base. 
Possibilities and limitations of the evaluation of isotope 
effects by means of the MINDO/3- and 
MNDO-MO methods, 9:40726 (R;DD;In German) 
SILICON 30 REACTIONS 
Fusion Reactions 
Study of the fusion-evaporation reactions for the compound 
nuclei **Ni, Ni, ©Ni formed by symmetrical and 
asymmetrical channels from energies below the Coulomb 
barrier, 9:42070 (R;FR;In French) 
SILICON 30 TARGET 
Silicon 28 Reactions 
Study of the fusion-evaporation reactions for the compound 
nuclei **Ni, © Ni, * Ni formed by symmetrical and 
asymmetrical channels from energies below the Coulomb 
barrier, 9:42070 (R;FR;In French) 
Silicon 30 Reactions 
Study of the fusion-ev reactions for the compound 
nuclei **Ni, ®Ni, Ni formed by symmetrical and 
asymmetrical channels from energies below the Coulomb 
barrier, 9:42070 (R;FR;In French) 
SILICON CARBIDES 
Ton Implantation 
Fundamental studies of growth, doping and transformation in 
beta silicon carbide. Annual letter report, 9:40579 (R;US) 
TEM study of ion beam mixed nickel silicides formed on SiC 
at different implant temperatures, 9:40496 (R;US) 
SILICON HYDRIDES 
See SILANES 
SILICON OXIDES 


See also QUARTZ 
SILICA 


Evaporation 
Influence of coal composition on the vaporization of SiOz, 
CaO, and MgO during pulverized coal combustion, 9:39514 
(RA;US) 
Fabrication 
Neutron and gamma radiation shielding material, structure, and 
process of making structure, 9:42230 (P;US) 
Tonic Conductivity 
Relation between structure and conductivity in the NASICON 
solid solution system, 9:40590 (RA;US) 
Lattice Parameters 
Ion-ion correlations and phase transitions in NASICON type 
materials, 9:40591 (RA;US) 
Relation between structure and conductivity in the NASICON 
solid solution system, 9:40590 (RA;US) 
Phase Diagrams 
Preliminary study of the sintering characteristics of coal ash as 
related to utility boiler ash deposition (MS Thesis), 9:39553 
(RA;US) 
Phase Transformations 
Ion-ion correlations and phase transitions in NASICON type 
materials, 9:40591 (RA;US) 
Reduction 
Influence of coal composition on the vaporization of SiOz, 
CaO, and MgO during pulverized coal combustion, 9:39514 
(RA;US) 
Vapor Condensation 
Influence of coal composition on the vaporization of SiOz, 
CaO, and MgO during pulverized coal combustion, 9:39514 
(RA;US) 
SILICON SEMICONDUCTOR DETECTORS 
See SI SEMICONDUCTOR DETECTORS 
SILICON SOLAR CELLS 
Annealing 


Excimer laser annealing to fabricate low cost solar cells. 
Quarterly technical report No. 1, 26 March-30 June 1984, 
9:39859 (R;US) 

Cost Estimation 

Investigation of test methods, material properties, and 
processes for solar cell its. Twenty-sixth quarterly 
progress report, 9:39854 (R;US) 





Development of metallization process: FSA Project, cell and 
module formation research area. Quarterly technical 
progress report No. 6329-24 for the period ending March 31, 
1984, 9:39856 (R;US) 

Development of metallization process: FSA Project, cell and 
module formation research area. Quarterly technical 
progress report No. 6329-27 for the period ending June 30, 
1984, 9:39857 (R;US) 

Molecular Beam Epitaxy 

Silicon sheet with molecular beam epitaxy for high efficiency 
solar cells. Final technical report, March 22, 1982-April 30, 
1984, 9:39858 (R;US) 

National Program Plans 

Five year research plan, 1984-1988. Photovoltaics: electricity 

from sunlight, 9:39882 (R;US) 
Passivation 
Hydrogen passivation of electrically active defects in 
crystalline silicon solar cells, 9:39884 (R;US) 
Research Programs 
Research on crystalline silicon solar cells, 9:39885 (R;US) 
SILICOSIS 
See PNEUMOCONIOSES 
SILTSTONES 
Density 

Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 

Hardness 

Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 

Mechanical Properties 

Cavity growth patterns on the partial seam crip test, 9:39288 

(R;US) 
Moisture 

Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 

Porosity 

Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 

Tensile Properties 

Laboratory index testing on rock core samples from G. 
Friemel No. 1 (PD-5) well, Palo Duro Basin, Texas: 
unanalyzed data, 9:39707 (R;US) 

SILVER 
Absorption Spectroscopy 

Analysis, by atomic-absorption spectrophotometry, of activated 

charcoal, 9:40697 (R;ZA) 
Emission Spectroscopy 

Analysis, by atomic-absorption spectrophotometry, of activated 

charcoal, 9:40697 (R;ZA) 
Physical Radiation Effects 

Change in adhesion and mechanical properties of metallic films 

under proton irradiation, 9:40521 (RA;SU;In Russian) 


Determination, by flow-injection analysis, of iron, sulphate, 
silver and cadmium, 9:40689 (R;ZA) 
SILVER 110 
Biological Accumulation 
Impact of nuclear releases into the aquatic environment. Final 
report for the period 1 July 1980-30 June 1982, 9:41239 
(R;AT) 
SILVER IODIDES 
Tonic Conductivity 
Atom-jump versus continuous models for fast ion conduction, 
9:42240 (RA;US) 
Self-Diffusion 
Measurement of diffusion constant by pulsed magnetic field 
gradient NMR in AgzelisWsOie, RbAggls, and KAgils, 
9:40589 (RA;US) 
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SILVER OXIDES 
Self-Diffusion 
Measurement of diffusion constant by pulsed magnetic field 
gradient NMR in AgoelisWsOie, RbAgals, and KAgils, 
9:40589 (RA;US) 
SILVER SELENIDES 
Ionic Conductivity 
Atom-jump versus continuous models for fast ion conduction, 
9:42240 (RA;US) 
SIMIAN VIRUS 
Gene Recombination 
Effect of uv-irradiation on genetic recombination of Simian 
virus 40 mutants, 9:41493 (BA;US) 
Genetic Mapping 
Analysis of the transcriptional enhancer effect, 9:41332 
(BA;US) 
SIMS 
See MASS SPECTROSCOPY 
SIMULATORS 
See also REACTOR SIMULATORS 
Simulation of a nuclear measurement system around a multi- 
task mode real-time monitor, 9:42208 (R;XE;In French) 
SIMULATORS (REACTOR) 
See REACTOR SIMULATORS 
SINGLE CRYSTALS 
See MONOCRYSTALS 
SINTERING 
Research Programs 
Investigation of the role of sintering in gas-solid interactions. 
Progress report, 9:40487 (R;US) 
SISTER CHROMATID EXCHANGES 
Biological Indicators 
Chromosomal alterations as markers of exposure and effect, 
9:41532 (R;US) 
Biological Radiation Effects 
Effects of radiation on frequency of chromosomal aberrations 
and sister chromatid exchange in the benthic worm Neanthes 
arenaceodentata, 9:41485 (R;US) 
SITE SELECTION 
Recommendations 
Procedural and technical requirements for siting low-level 
radioactive waste disposal facilities. National Low-Level 
Radioactive Waste Management Program, 9:39713 (R;US) 
Risk Assessment 
Site selection for nuclear power plants. Consideration of the 
uncertainties in the radiological risk assessment, 9:40132 
(RA;IL) 
SITES (REACTOR) 
See REACTOR SITES 
SKELETON 
See also VERTEBRAE 
Biological Radiation Effects 
Inhaled plutonium nitrate in dogs, 9:41472 (RA;US) 
Delayed Radiation Effects 
Inhaled plutonium oxide in dogs, 9:41471 (RA;US) 
SKIN 
Radiation Doses 
Measurment of penetrating and non-penetrating doses, 9:41428 
(RA;IL) 
Thermoluminescent Dosimetry 
Measurment of penetrating and non-penetrating doses, 9:41428 
(RA;IL) 
SLAGS 
Adhesion 
Studies on slag deposit formation in pulverized coal 
combustors. 5. The effect of flame temperature, thermal 
cycling of the steel substrate and time on the adhesion of 
slag drops to oxidized boiler steels, 9:39556 (RA;US) 
Studies on slag deposit formation in pulverized coal 
combustors. 6. The sticking behavior of slag drops from 
three Pennsylvania steam coals, 9:39557 (RA;US) 
Study of slag deposit initiation using a drop-tube type furnace, 
9:39558 (RA;US) 





Chemical Analysis 
Determination, using solid zirconia electrolytes, of the 
activities of chromium oxide in ferrochromium alloys and 
slags at 1650 degrees Celsius, 9:40687 (R;ZA) 
Chemical Composition 
CCAWG meeting at Combustion Engineering (CE), Windsor, 
Connecticut, June 23, 1982, 9:39533 (RA;US) 
Studies on slag deposit formation in pulverized coal 
combustors. 6. The sticking behavior of slag drops from 
three Pennsylvania steam coals, 9:39557 (RA;US) 


Studies on the mineral matter distribution in pulverized coal 
with respect to slag deposit formation in boiler furnaces. 
Phase II. Final report, 1 October 1980-31 December 1983, 
9:39366 (R;US) 

Study of slag initiation using controlled surface temperature 
probes in a 15 lb/hr pulverized coal test furnace (MS 
Thesis), 9:39552 (RA;US) 

Study of slag deposit initiation using a drop-tube type furnace, 
9:39558 (RA;US) 

SLC 
See STANFORD LINEAR COLLIDER 
SLEEVES 
Polyisoprene 

Sutureless vascular end-to-end anastomosis. Final technical 

report Jan 82-Dec 83, 9:41372 (R;US) 
SLOW NEUTRONS 
Inelastic Scattering 
Dynamical function of liquid sodium scattering, 9:42224 
(R;XJ;In Russian) 
SLUDGES 
See also SEWAGE SLUDGE 
Chemical Analysis 
Carbon-14 in sludge, 9:39717 (R;US) 
Mutagen Screening 

Health effects bioassay results from coal conversion solid 

wastes, 9:39573 (J;US) 
Quantitative Chemical Analysis 

Health effects bioassay results from coal conversion solid 

wastes, 9:39573 (J;US) 
Waste 

Geologic and hydrogeochemical criteria for the selection at 
thermal electric solid waste disposal sites in western surface 
mines, 9:39998 (RA;US) 

SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 
See also FUEL SLURRIES 
Pumping 

CNG acid gas removal process. Technical progress report No. 
9, November 1, 1982-January 31, 1983, 9:39212 (R;US) 

CNG acid gas removal process. Technical progress report No. 
5, November 1, 1981-January 31, 1982, 9:39215 (R;US) 

SLURRIES (FUEL) 
See FUEL SLURRIES 
SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Feasibility Studies 
Small-scale hydroelectric power. Final report, 9:39846 (R;US) 
Public Information 

Small-scale hydroelectric development. Final report, 9:39845 

(R;US) 
SMOKATRON 
See ELECTRON-RING ACCELERATORS 


Radionuclide Kinetics 
Bioavailability of the transuranic elements *7Pu and **'Am for 
the pond snail, Lymnaea stagnalis L., and their behaviour in 
selected natural surface waters, 9:41423 (R;XE) 
SNG 
See HIGH BTU GAS 
SO GROUPS 
Bose-Einstein Statistics 
Generalized coherent states for boson and fermion systems, 
9:41909 (R;SU;In Russian) 
Fermi Statistics 
Generalized coherent states for boson and fermion systems, 
9:41909 (R;SU;In Russian) 


Irreducible Representations 
Superfield expansion in higher dimensions, 9:41966 (R;SU) 


Quasi Nambu-Goldstone fermions in a supersymmetric SO(11) 

model, 9:41900 (R;XA) 
Symmetry Breaking 
Quasi Nambu-Goldstone fermions in a supersymmetric SO(11) 
model, 9:41900 (R;XA) 
SODA ASH 
See SODIUM CARBONATES 
SODIUM 
Chemical Reactions 

French position paper on sodium fires, design and testing, 
9:40167 (RA;AT) 

Reacting coal with sodium and hydrogen, 9:39330 (RA;US) 

Fires 

French position paper on sodium fires, design and testing, 
9:40167 (RA;AT) 

Specialists’ meeting on sodium fires, design and testing, 
Richland, USA, 24-28 May 1982. Summary report, 9:40168 
(R;AT) 

Neutron Transport 

Dynamical function of liquid sodium scattering, 9:42224 
(R;XJ;In Russian) 

Experimental investigations of neutron transport through a 
cylindrical mock-up of an iron-sodium shield, 9:42209 
(R;SU;In Russian) 

SODIUM 23 TARGET 
Neutron Reactions 

Nuclear spectroscopy of *Na and “*Sc by thermal neutron 

capture, 9:42060 (R;NL) 
SODIUM 24 
Energy Levels 

Nuclear spectroscopy of 7*Na and “Sc by thermal neutron 

capture, 9:42060 (R;NL) 
SODIUM 26 
Energy-Level Transitions 

Research in Nuclear Physics. Progress report, August 1, 1983- 

July 31, 1984, 9:42059 (R;US) 
SODIUM 27 
Energy-Level Transitions 

Research in Nuclear Physics. Progress report, August 1, 1983- 

July 31, 1984, 9:42059 (R;US) 
SODIUM 30 
Beta-Minus Decay 

B-delayed a emission from neutron-rich nuclei: the case of 

3°Na, 9:42064 (R;FR) 
Delayed Alpha Particles 

B-delayed a emission from neutron-rich nuclei: the case of 

3°Na, 9:42064 (R;FR) 
SODIUM CARBONATES 
Catalytic Effects 

Electrochemical studies of graphite oxidation in sodium 

carbonate melt, 9:40746 (J;US) 
SODIUM CHLORIDES 
Catalytic Effects 

Mechanism of catalytic gasification of coal char. Quarterly 
progress report No. 12, October 1-December 31, 1983, 
9:39217 (R;US) 


Hydrolysis 
Mechanism of catalytic gasification of coal char. Quarterly 
progress report No. 12, October 1-December 31, 1983, 
9:39217 (R;US) 
SODIUM COOLED REACTORS 
See also PHENIX REACTOR 
Steam Generators 
Heat tranfer decrease during water boiling in a tube for the 
heat flux step distribution by the tube length, 9:40079 
(R;SU;In Russian) 
SODIUM MINERALS 
See MINERALS 
SODIUM NITRIDES 
Dielectric Properties 
Preliminary investigation of the pressure and electric field 
dependence of the incommensurate phase of NaNO: neutron 
scattering and dielectric measurements, 9:40661 (J;GB) 





SODIUM 
Genetic Effects 


Genetic Effects 
Effects of chemical mutagens on four species of grain legumes, 
9:41515 (RA;XA) 
Mutagenesis 
Effects of chemical mutagens on four species of grain legumes, 
9:41515 (RA;XA) 
Phase Studies 

Preliminary investigation of the pressure and electric field 
dependence of the incommensurate phase of NaNO:: neutron 
scattering and dielectric measurements, 9:40661 (J;GB) 

SODIUM OXIDES 
Ionic Conductivity 

Relation between structure and conductivity in the NASICON 

solid solution system, 9:40590 (RA;US) 
Lattice Parameters 

Ion-ion correlations and phase transitions in NASICON type 
materials, 9:40591 (RA;US) 

Relation between structure and conductivity in the NASICON 

solid solution system, 9:40590 (RA;US) 
Phase Diagrams 

Preliminary study of the sintering characteristics of coal ash as 
related to utility boiler ash deposition (MS Thesis), 9:39553 
(RA;US) 

Phase Transformations 

Ion-ion correlations and phase transitions in NASICON type 

materials, 9:40591 (RA;US) 
SODIUM SILICATES 
Electronic Structure 

EXAFS studies of sodium silicate glasses containing dissolved 

actinides, 9:40622 (R;US) 
Fabrication 

Neutron and gamma radiation shielding material, structure, and 

process of making structure, 9:42230 (P;US) 
SODIUM-SULFUR BATTERIES 
Fabrication 

Moderate temperature rechargeable Na/NiS: cells, 9:40238 

(RA;US) 
Performance 

Moderate temperature rechargeable Na/NiS: cells, 9:40238 

(RA;US) 
Solid Electrolytes 

Preparation of sodium beta-alumina by the isostatic pressing 

and zone sintering of spray dried powders, 9:40592 (RA;US) 
SOFT X RADIATION 
Absorption Spectroscopy 
Experimental capabilities and prospects for measuring soft x- 
ray photoabsorption, 9:42228 (R;US) 
Reflective Coatings 
Multi-layer coatings, 9:40488 (RA;US) 
SOILS 
Chemical Analysis 

Multielemental analytical techniques for hazardous waste 
analysis: the state-of-the-art. Project report Jun 81-Jun 82, 
9:41201 (R;US) 

Contamination 

Long-term exposure of ***PuO, to an arid terrestrial 
environment, 9:39789 (R;US) 

Radiological risks to the population of Israel following 
penetration of radioactive fallout into food chains, 9:41212 
(RA;IL) 

Surface gamma-ray measurement protocol, 9:41208 (R;US) 

Radioactivity 

Surface gamma-ray measurement protocol, 9:41208 (R;US) 

Urandium mill tailings remedial action program. Radiological 
survey of Shiprock vicinity property SH06, Shiprock, New 
Mexico, August-November 1982, 9:41207 (R;US) 

Uranium mill tailings remedial action program. Radiological 
survey of Shiprock vicinity property SH04, Shiprock, New 
Mexico, September-November 1982, 9:41205 (R;US) 

Uranium mill tailings remedial action program. Radiological 
survey of Shiprock vicinity property SH05, Shiprock, New 
Mexico, August-November 1982, 9:41206 (R;US) 

Radiometric Surveys 
Surface gamma-ray measurement protocol, 9:41208 (R;US) 
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Radionuclide Migration 

Long-run consequences of radioactive contamination in 
agriculture. 1. District of Malmoehus, 9:41219 (R;SE;In 
Swedish) 

Mathematical simulation of contaminant distribution in and 
around the uranium mill tailing piles, Riverton, Wyoming, 
9:39767 (R;US) 

Radiological risks to the population of Israel following 
penetration of radioactive fallout into food chains, 9:41212 
(RAIL) 

Shallow land burial of solid low-level radioactive wastes. 30 
years of experience at the Savannah River Plant, 9:39756 
(BA;XA) 

Speciation of radionuclides in sediments and soils. Part II. 
Studies with a sequential organic extraction procedure, 
9:41203 (R;AU) 

Water budget for SRP burial ground area, 9:41238 (R;US) 

Temperature Effects 

Procedures used to predict the thermal behavior of soils, 

9:40272 (BA;US) 
Thermal Conductivity 
Procedures used to predict the thermal behavior of soils, 
9:40272 (BA;US) 
SOJA BEAN OIL 
See SOYBEAN OIL 
SOLAR ARCHITECTURE 
Design 

Multi-therm solar-earth house with retreat area - design 

considerations, 9:39901 (BA;US) 
Energy Efficiency 

Multi-therm solar-earth house with retreat area - design 

considerations, 9:39901 (BA;US) 
SOLAR CELLS 
See also CONCENTRATOR SOLAR CELLS 


GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 


Encapsulation 
Design, analysis and test verification of advanced encapsulation 
systems. Triannual report for period ending March 31, 1984, 
9:39855 (R;US) 
Photoanodes 
Capacitance-voltage technique for the determination of carrier 
concentrations in thin film photoanodes, 9:39891 (J;US) 
Quality Control 
Programme for numerical and analytical treatment of solarcell- 
characteristics, 9:39861 (R;AT;In German) 
Regeneration 
Radiation-proof satellite technology, 9:41099 (RA;HU) 
Research Programs 
DOE/SERI polycrystalline thin-film photovoltaic research, 
9:39883 (R;US) 
SOLAR DOMESTIC WATER HEATING 
See SOLAR WATER HEATING 
SOLAR ENERGY CONVERSION 
See also OCEAN THERMAL ENERGY CONVERSION 
Energy Transfer 
Energy transfer processes in solar energy conversion. Final 
report , 9:40663 (R;US) 
Hydrogen Production 
High temperature oxide electrolytes for the splitting of water: 
the ROC process, 9:39795 (RA;US) 
SOLAR ENERGY RESEARCH INSTITUTE 
Research 
DOE/SERI polycrystalline thin-film photovoltaic research, 
9:39883 (R;US) 
Research directions and progress in the SERI advanced high 
efficiency concept program, 9:39887 (R;US) 
SOLAR NEUTRINOS 
Prior to July, 1975 information was indexed to NEUTRINOS. 
Neutrino Detection 
Chlorine and bromine solar neutrino experiments, 9:41587 
(R;US) 
Solar neutrinos: propsects for detection and implications, 
9:41603 (R;US) 
Reviews 
Solar neutrino spectroscopy, 9:41602 (R;US) 
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SOLAR PONDS 
Membranes 
Gradient zone boundary control in salt gradient solar ponds, 
9:39903 (P;US) 
SOLAR PROMINENCES 
Hydromagnetic Waves 
Model of ‘disparitions brusques’ (sudden disappearance of 
eruptive prominences) as an instability driven by MHD 
waves, 9:41596 (R;JP) 


Quiescent Plasma 
Model of ‘disparitions brusques’ (sudden disappearance of 
eruptive prominences) as an instability driven by MHD 
waves, 9:41596 (R;JP) 
SOLAR SPACE HEATING 
Demonstration Programs 
Residential Solar Heating Demonstration: final report of the 
management support contractor, volume 1: management 
support activity. Final report, 9:39900 (R;US) 
Passive Solar Heating Systems 
Affinity between solar energy installations and types of 
buildings found in concentrated building, 9:39899 (R;DE;In 
German) 


Management 
Residential Solar Heating Demonstration: final report of the 
management support contractor, volume 1: management 
support activity. Final report, 9:39900 (R;US) 
SOLAR STILLS 


Modified basin-type solar still, 9:39898 (R:IT) 


Modified basin-type solar still, 9:39898 (R;IT) 
SOLAR WATER HEATING 
Use for solar domestic water heating; not for process hot water. 
Passive Solar Heating Systems 
Affinity between solar energy installations and types of 
buildings found in concentrated building, 9:39899 (R;DE;In 
German) 
SOLENOIDS 
Force-Free Magnetic Fields 
Form coefficient of helical toroidal solenoids, 9:42469 
(R;UA;In Russian) 
SOLID ELECTROLYTES 
Electrochemical applications of stabilized zirconia, 9:40335 
(RA;US) 
Comparative Evaluations 
Solid electrolytes for medium temperature steam electrolysis, 
9:39791 (R;US) 
Electric Impedance 
AC measurements on fuel cells and fuel cell components, 
9:40338 (RA;US) 
Electrical Properties 
Microstructure and electrical properties of ceria-based ceramic 
electrolytes, 9:40585 (RA;US) 


Transport properties of selected metal oxides, 9:40583 (RA;US) 
Fabrication 

Preparation of sodium beta-alumina by the isostatic pressing 
and zone sintering of spray dried powders, 9:40592 (RA;US) 

Synthesis of Co** and Ni** stabilized B”-alumina, 9:40593 
(RA;US) 

Vapor deposition of stabilized zirconium oxide electrolyte and 
lanthanum chromite interconnection for multiple cell 
fabrication, 9:40333 (RA;US) 

Tonic Conductivity 

Atom-jump versus continuous models for fast ion conduction, 
9:42240 (RA;US) 

Borophosphate vitreous electrolytes: the relationship between 
local order, thermal stability and ion transport, 9:40621 
(RA;US) 

Energetics of oxygen ion transport in fluorite, perovskite, and 
other oxide structures, 9:40581 (RA;US) 

Ionic conductivity in lithium hexaoxometallate solid solutions, 
9:40594 (RA;US) 

Proton transport in 8”-alumina, 9:40588 (RA;US) 

Transport properties of fluorite oxides, 9:40582 (RA;US) 

Transport behavior of multivalent beta” aluminas, 9:40587 
(RA;US) 


SOLITONS 
U Groups 


Meetings 
Proceedings of the conference on high temperature solid oxide 
electrolytes. Volume I. Anion conductors, 9:40329 (R;US) 
Proceedings of the conference on high temperature solid oxide 
electrolytes. Volume II. Cation conductors, 9:40344 (R;US) 
Microstructure 
Microstructure and microanalysis in relation to the grain 


boundary conductivity effect in doped ceria, 9:40336 
(RA;US) 
Microstructure and electrical properties of ceria-based ceramic 
electrolytes, 9:40585 (RA;US) 
Physical Properties 
Some non-electrochemical requirements for air electrode 
materials of high temperature solid electrolyte fuel cells, 
9:40339 (RA;US) 
Research Programs 
DOE overview of solid oxide electrolyte fuel cell technology, 
9:40330 (RA;US) 
Self-Diffusion 
Measurement of diffusion constant by pulsed magnetic field 
gradient NMR in AgoclisWsOic, RbAggls, and KAgils, 
9:40589 (RA;US) 
Surface Treatments 
Oxygen exchange measurements on zirconia-yttria electrolyte 
surfaces modified by various dopants, 9:40343 (RA;US) 
SOLID SCINTILLATION DETECTORS 
Photodiodes 
Gamma-ray spectroscopy using small, cooled bismuth 
germanate scintillators and silicon photodiodes, 9:41094 
(J;NL) 
SOLID STATE PHYSICS 
Research Programs 
Division of solid state physics. Annual report, 9:42248 (R;SE) 
SOLID WASTES 
See also WOOD WASTES 
Anaerobic Digestion 
Solid-phase methane fermentation of solid wastes, 9:39808 
(R;US) 
Environmental Impacts 
Coal waste disposal survey. Coal refuse-an increasingly serious 
problem for Colorado Plateau production. Open file report 
28 Sep 81-30 Sep 82, 9:39392 (R;US) 
Ground Disposal 
Coal waste disposal survey. Coal refuse-an increasingly serious 
problem for Colorado Plateau production. Open file report 
28 Sep 81-30 Sep 82, 9:39392 (R;US) 
Health Hazards 
Health effects bioassay results from coal conversion solid 
wastes, 9:39573 (J;US) 
Materials Handling 
Integration report for SRC-I post-baseline environmental R 
and D, 9:39247 (R;US) 
Underground Disposal 
Coal waste disposal survey. Coal refuse-an increasingly serious 
problem for Colorado Plateau production. Open file report 
28 Sep 81-30 Sep 82, 9:39392 (R;US) 
Waste Disposal 
Integration report for SRC-I post-baseline environmental R 
and D, 9:39247 (R;US) 
SOLIDS 
Shock Waves 
Constitutive features of solids at shock-wave loading rates, 
9:42247 (R;US) 
SOLITONS 
Analytical Solution 
Linear integral equations and soliton systems, 9:41948 (R;NL) 


Pinning and annealing of solitons in modulated systems, 
9:42249 (J;US) 
Two-Dimensional Calculations 
Linear integral equations and soliton systems, 9:41948 (R;NL) 
U Groups 
Clusterization in a class of models of the classical field theory, 
9:41970 (R;XJ) 





SOLUBILITY 
Adsorption 
Review and assessment of radionuclide sorption information 
for the Basalt Waste Isolation Project site, 9:39768 (R;US) 
SOLUTIONS 
For mathematical solutions see ANALYTICAL SOLUTION or 
NUMERICAL SOLUTION. 
See also PROCESS SOLUTIONS 
Activation Analysis 
Sensitivity evaluation for on-stream elemental analysis using 
neutron and photoactivation techniques, 9:40675 (RA;XA) 
Translocation 
Sensitivity evaluation for on-stream elemental analysis using 
neutron and photoactivation techniques, 9:40675 (RA;XA) 
Transport Theory 
Transport properties of multiphase systems. Progress report, 
July 1984, 9:41745 (R;US) 
SOLVATED ELECTRONS 
Chemical Reaction Kinetics 


Intramolecular long-distance electron transfer in radical anions. 


The effects of free energy and solvent on the reaction rates, 
9:40770 (J;US) 

Kinetics of the reactions of hydrated electrons with metal 
complexes. Pulse radiolysis experiments and theoretical 
considerations, 9:40715 (R;NL) 

SOLVENT EXTRACTION 
Chemical Reaction Kinetics 

Some features of multistep extraction processes performed 

under non-equilibrium conditions, 9:40690 (R;SU;In Russian) 
Counter Current 

Some features of multistep extraction processes performed 

under non-equilibrium conditions, 9:40690 (R;SU;In Russian) 
Energy Conservation 

Critical-fluid extraction of organics from water. Volume I. 
Engineering analysis. Final report, 1 October 1979-30 
November 1983, 9:40423 (R;US) 

SOLVENT-REFINED COAL 
Chemical Composition 

Impact of SRC recycle on commercial design, 9:39231 

(RA;US) 
Hydrogenation 
Hydrogenation of solvent-refined coal over Ni-Mo/AlOs, 
9:39194 (RA;US) 
Solidification 
Rexnord solidification test, 9:39244 (R;US) 
SOLVENT-REFINED COAL PROCESS 
See SRC PROCESS 
SOLVENT-REFINING COAL PLANTS 


See COAL PREPARATION PLANTS 
SRC PROCESS 


SONDES 
See PROBES 


Production 
Reaction mechanisms in combustion: formation of soot and 
polycyclic aromatic hydrocarbons. Final technical report, 1 
April 1980-31 March 1984, 9:40795 (R;US) 
SOUTH AFRICA 
Research 
NUCOR review 1982-1983, 9:42549 (R;ZA) 
SOUTH CAROLINA 
Water Supply 
Historical/cultural factors affecting South Carolina water laws 
and policies and their relationships to present laws and 
policies. Final technical report 15 May 79-30 Sep 83, 9:40265 
(R;US) 
SOUTH DAKOTA 
Wind 
Northwest, North Central, and Alaska wind atlas, 9:39924 
(B;US) 
SOUTH KOREA 
See REPUBLIC OF KOREA 
SOVIET UNION 
See USSR 
SOY OIL 
See SOYBEAN OIL 


SOYBEAN OIL 
Production 
World oilseed situation and U.S. export opportunities, March 
1984. Foreign agriculture circular, 9:40267 (R;US) 
SOYBEAN PLANT 
See GLYCINE HISPIDA 
SOYBEANS 
Injuries 
Impact of ozone on soybean yield, 9:41534 (J;US) 
Marketing 
World oilseed situation and U.S. export opportunities, March 
1984. Foreign agriculture circular, 9:40267 (R;US) 
Plant Growth 
Impact of ozone on soybean yield, 9:41534 (J;US) 
Reproduction 
Impact of ozone on soybean yield, 9:41534 (J;US) 
SP GROUPS 
Bose-Einstein Statistics 
Generalized coherent states for boson and fermion systems, 
9:41909 (R;SU;In Russian) 
Canonical Transformations 
Canonical realizations of Bz approximately C2 Lie algebras, 
9:42326 (R;RO) 
Fermi Statistics 
Generalized coherent states for boson and fermion systems, 
9:41909 (R;SU;In Russian) 
Transformations 
Poisson bracket realizations of Lie algebras and 
subrepresentations of (adsup(xk))sub(s), 9:42327 (R;RO) 
SPACE FLIGHT 
Biological Effects 
USSR report: Space biology and aerospace medicine, tables of 
contents, volume 16, No. 6, November-December 1982- 
volume 17, No. 5, September-October 1983, 9:41378 (R;US) 
SPACE HEATING 
See also GEOTHERMAL SPACE HEATING 
SOLAR SPACE HEATING 
Energy Conservation 
Austrian research centre of Seibersdorf G.m.b.H. as a model 
for energy saving possibilities for large industrial areas, 
9:40283 (R;AT;In German) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 
Heat Pipes 
Corrosion in alkali metal/molybdenum heat pipes, 9:40088 
(R;US) 
SPACE SHUTTLES 
Accidents 
KOVEC studies of radioisotope thermoelectric generator 
response (In connection with possible NASA space shuttle 
accident explosion scenarios), 9:40922 (R;US) 
SPACE VEHICLES 
See also SPACE SHUTTLES 
Radioisotope Heat Sources 
General-Purpose Heat Source development: safety test 
program. Postimpact evaluation, Design Iteration Test 2, 
9:39788 (R;US) 
SPACE-TIME 
Singularity 
Stable and chaotic dynamical systems and their singularities in 
the complex time plane. Final report, 9:42316 (R;US) 
SPARK GAPS 
Capacitors 
40 kV, 300 kA pressurised three-electrode spark gap, 9:41108 
(R;SU;In Russian) 
SPARK IGNITION ENGINES 


Evaluation of the volumetric efficiency of the spark ignition 
internal combustion engine using measurements of indicated 
diagrams, 9:40458 (RA;DE) 

Fuel Injection Systems 

Development of a non-intrusive timing unit for fuel injection 

and spark ignition engines, 9:40456 (RA;DE) 
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Fuel-Air Ratio 
Evaluation of the volumetric efficiency of the spark ignition 
internal combustion engine using measurements of indicated 
diagrams, 9:40458 (RA;DE) 
Testing 
Evaluation of the volumetric efficiency of the spark ignition 
internal combustion engine using measurements of indicated 
diagrams, 9:40458 (RA;DE) 
SPATIAL DISTRIBUTION 
Current Density 
Radial distribution of current density in a tokamak, 9:42367 
(R;SU;In Russian) 
SPECIAL RELATIVITY THEORY 
See RELATIVITY THEORY 
SPECIFIC GRAVITY 
See DENSITY 
SPECIFIC VOLUME 
See DENSITY 
SPECIFIC WEIGHT 
See DENSITY 
SPECIMEN HOLDERS 
See SAMPLE HOLDERS 
SPECTRA (NEUTRON) 
See NEUTRON SPECTRA 
SPECTRA UNFOLDING 
Data Acquisition Systems 
Autonomous microprocessor system for spectra storage on 
magnetic tape and their preliminary processing, 9:41068 
(R;XJ;In Russian) 
SPECTROCHEMISTRY 
See ABSORPTION SPECTROSCOPY 
SPECTROPHOTOMETRY 
National Physical Laboratory Division of Quantum Metrology 
annual report, 1982, 9:41115 (R;GB) 
Manuals 
Laboratory manual for the determination of metals in water 
and wastewater by atomic absorption spectrophotometry, 
9:40668 (R;ZA) 
SPEED INDICATORS 
See VELOCIMETERS 
SPEED REGULATORS 
Control Systems 
Microprocessor controlled overdrive for optimisation of fuel 
consumption, 9:40465 (RA;DE) 
Design 
Microprocessor controlled overdrive for optimisation of fuel 
consumption, 9:40465 (RA;DE) 
SPENT FUEL CASKS 
Closures 
Study of leak proof closure by thermal contraction, 9:40837 
(R;FR;In French) 
Criticality 
International report to validate criticality safety calculations 
for fissile material transport, 9:40843 (R;US) 


NFS/DOE shipping/storage cask demonstration, 9:39693 
;US) 


Fabrication 
NFS/DOE shipping/storage cask demonstration, 9:39693 
(R;US) 
Fire Resistance 
Thermal calculus of packagings for long lasting fires (spent 
fuel casks), 9:40838 (R;FR;In French) 


Recommendations for protecting against failure by brittle 
fracture in ferritic steel shipping containers greater than four 
inches thick, 9:40854 (R;US) 

Leak Testing 

Study of leak proof closure by thermal contraction, 9:40837 

(R;FR;In French) 
Seals 

Example of test for the qualification of a metal seal for 
packaging closure (For LMFBR spent fuel transport), 
9:40836 (R;FR;In French) 

Specifications 

International report to validate criticality safety calculations 

for fissile material transport, 9:40843 (R;US) 


SPENT FUEL ELEMENTS 
Inspection 
Experience using a spent-fuel measurement system, 9:40020 
(J;US) 
Nuclear Materials Management 
Experience using a spent-fuel measurement system, 9:40020 
(J;US) 
Radiation Monitors 
Experience using a spent-fuel measurement system, 9:40020 
(J;US) 
SPENT FUEL STORAGE 
Bibliographies 
Spent fuel storage: a bibliography (580 citations), 9:39691 
(R;US) 
Government Policies 
Review of the Swedish KBS-3 plan for final storage of spent 
nuclear fuel, 9:39697 (R;US) 
SPENT FUELS 
Casks 
Design and safety of flasks, 9:40864 (BA;GB) 
Fluoride Volatility Process 
Radiation, thermophysical and physicochemical properties of 
wastes resulted from experimental fluoride volatility 
reprocessing of the BOR-60 reactor irradiated fuels, 9:39690 
(R;SU;In Russian) 
Materials Handling 
Storage and handling of spent fuel at the Savannah River Plant 
RBOF Facility, 9:39692 (R;US) 
SPENT SHALES 
Chemical Reactions 
Nitric oxide (NO) reduction by retorted oil shale, 9:39656 
(J;US) 
SPHALERITE 
Chemical Analysis 
Mineralogy and geochemistry of the copper lead and zinc 
sulphides of the Otavi Mountainland, 9:41581 (R;ZA) 
SPHEROMAK DEVICES 
Plasma Confinement 
Method and apparatus for the formation of a spheromak 
plasma, 9:42484 (P;US) 
SPICULES 
See SOLAR PROMINENCES 
SPIN 
Response Functions 
Charged pion electroproduction and spin isospin response 
function, 9:42195 (RA;FR;In French) 
SPINE 
See VERTEBRAE 
SPIN-OFF 
See TECHNOLOGY TRANSFER 
SPIRAL READER DIGITIZERS 
Data Processing 
Main algorithms and structure of the FILTR program, 9:41077 
(R;XJ;In Russian) 
Program for control and editing the output data of spiral 
reader, 9:42528 (R;XJ;In Russian) 
Data Transmission 
Graphical representation of spiral reader data in measurement 
mode, 9:42529 (R;XJ;In Russian) 
SPOIL BANKS 
Revegetation 
Major considerations in reclamation of surface mined spoil in 
Texas, 9:39419 (RA;US) 
SPONTANEOUS COMBUSTION 
Gas exchange of black coal and other substances when stored 
for decades in contact with air, 9:39357 (RA;US) 
SPONTANEOUS MUTATIONS 
Mutation Frequency 
Spontaneous mutation of DNA transfected into mammalian 
cells, 9:41360 (BA;US) 
SPRAY SYSTEMS (CONTAINMENT) 
See CONTAINMENT SPRAY SYSTEMS 
SPUTTERING 
Volume and surface processes in chemical applications of non- 
isothermal plasmas. Simple kinetic models, 9:41736 (RA;AT) 





Measuring Methods 


Measuring Methods 
Problems of measuring the velocity of sputtered excited atoms, 
9:41734 (RA;AT) 
SQUID DEVICES 
Superconducting Quantum Interference Devices 


Low noise SQUIDS, 9:40851 (R;NL) 
Fabrication 
Low noise SQUIDS, 9:40851 (R;NL) 
Josephson Junctions 
Low noise SQUIDS, 9:40851 (R;NL) 
SRC PROCESS 
Chemical Analysis 
SRC-I Demonstration Plant Analytical Laboratory. Final 
technical report, 9:39241 (R;US) 
Chemical Reactors 
Computer simulation of heat transfer mechanism in SRC-I 
slurry fired heater, 9:39254 (R;US) 
Effects of staged vessels on dissolver performance, 9:39242 
(RA;US) 
Effects of staged vessels on dissolver performance. Internal R 
and D final report, 9:39245 (R;US) 
Large-scale dissolver cold-flow modelling. Final report, 
9:39243 (RA;US) 
Large-scale dissolver cold-flow modeling, 9:39232 (RA;US) 
Coal Liquids 
Impact of SRC recycle on commercial design, 9:39231 
(RA;US) 
Impact of SRC recycle on plant design, 9:39236 (RA;US) 
Impact of SRC recycle on commercial design, 9:39233 
(RA;US) 
Rheology and stability of SRC residual fuel oils, 9:39238 
(RA;US) 
Computerized Simulation 
Support and enhancement of ASPEN Plus for the steady state 
simulation of the SRC-I process. Volume 1, 9:39251 (R;US) 
Contracts 
6000 TPD SRC-1 demonstration plant gas systems. Volume 1. 
GKT unlimited rights design baseline package, 9:39257 
(R;US) 
Data Analysis 
Development of SRC-I product analysis. Volume 2. Evaluation 
of analytical techniques for SRC-I characterization, recycle 
solvent studies, and product fractionation studies, 9:39249 
(R;US) 
Demonstration Plants 
Integration report for SRC-I post-baseline environmental R 
and D, 9:39247 (R;US) 
Slug-frequency confirmation study, 9:39237 (RA;US) 
SRC-I Demonstration Plant Analytical Laboratory. Final 
technical report, 9:39241 (R;US) 
Environmental Effects 
Integration report for SRC-I post-baseline environmental R 
and D, 9:39247 (R;US) 
Heaters : 
Full-scale cold-flow modelling of the SRC-I slurry fired heater 
at Creare, Inc. mixing and 1° downslope studies, 9:39253 
(R;US) 
Slug-frequency confirmation study, 9:39237 (RA;US) 
Equipment 
SRC-I Demonstration Plant Analytical Laboratory. Final 
technical report, 9:39241 (R;US) 
Material Balance 
Development of SRC-I product analysis. Volume 3. 
Documentation of procedures, 9:39250 (R;US) 
Development of SRC-I product analysis. Volume I. Summary 
report with Wilsonville facility analytical/sampling 
procedures, 9:39248 (R;US) 
Mathematical Models 
Effect of asphaltene-rich solvent on coal liquefaction, 9:39240 
(RA;US) 
Impact of SRC recycle on plant design, 9:39236 (RA;US) 
Organic Solvents 
Characterization and performance of recycle solvents in two 
stage liquefaction, 9:39133 (RA;US) 
Development of SRC-I product analysis. Volume 2. Evaluation 
of analytical techniques for SRC-I characterization, recycle 


solvent studies, and product fractionation studies, 9:39249 
(R;US) 
Effect of asphaltene-rich solvent on coal liquefaction, 9:39240 
(RA;US) 
Pilot Plants 
Wilsonville technical support plan, 9:39234 (RA;US) 
Research Programs 
Wilsonville technical support plan, 9:39234 (RA;US) 
Residues 
Characterization of ash concentrate solids: design of solids 
handling equipment, 9:39230 (RA;US) 
Particle size and bulk density of K-MAC, 9:39235 (RA;US) 
Solid Wastes 
Integration report for SRC-I post-baseline environmental R 
and D, 9:39247 (R;US) 
Waste Water 
Integration report for SRC-I post-baseline environmental R 
and D, 9:39247 (R;US) 
Yields 
Impact of SRC recycle on commercial design, 9:39233 
(RA;US) 
SRC-II PROCESS 
Heavy media separation of SRC-II feedstocks 1. Effect on coal 
properties, 9:39484 (J;GB) 
Thermal decomposition of SRC-II middle distillate under 
surface vaporizing conditions, 9:39292 (J;GB) 
Chemical Reactors 
Experimental study of the ignition behaviour of an adiabatic 
SRC-II coal liquefaction reactor, 9:39293 (J;GB) 
Coal Liquids 
Catalytic hydroprocessing of chemically well-defined fractions 
derived from hydroliquefied coal, 9:39192 (RA;US) 
Organic Solvents 
Advantages and disadvantages of nitrogen-containing solvents 
for coal liquefaction, 9:39138 (RA;US) 
Pilot Plants 
Fractionation system solids entrainment in towers and safety 
concerns for vacuum tower feed configuration report for the 
technical data analysis program, 9:39259 (R;US) 
Process Development Units 
Fractionation system solids entrainment in towers and safety 
concerns for vacuum tower feed configuration report for the 
technical data analysis program, 9:39259 (R;US) 
SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 
STAINLESS STEEL-304 
Creep 
Creep and plastic strains under stress reversal in torsion with 
and without simultaneous tension for 304 stainless steel at 
593°C, 9:40573 (J;US) 
Creep and plastic strains under side steps of tension and torsion 
for 304 stainless steel at 593°C, 9:40574 (J;US) 
Improved multiaxial creep-rupture strength criterion, 9:40064 
(R;US) 
Deformation 
Dilation of an fec Fe-Cr-Ni alloy by interstitial carbon and 
nitrogen, 9:40536 (RA;US) 
Elasticity 
Effects of carbon and nitrogen on the elastic constants of 304- 
type stainless steel, 9:40537 (RA;US) 
Fracture Properties 
Improved multiaxial creep-rupture strength criterion, 9:40064 
(R;US) 
Magnetic Susceptibility 
Magnetic susceptibility and strain-induced martensite formation 
at 4 K in type 304 stainless steel, 9:40539 (RA;US) 
Mechanical Properties 
Subgrains, dislocations, and the elevated-temperature strength 
of Type 304 stainless steel, 9:40562 (R;US) 
Microstructure 
Subgrains, dislocations, and the elevated-temperature strength 
of Type 304 stainless steel, 9:40562 (R;US) 
Plasticity 
Creep and plastic strains under stress reversal in torsion with 
and without simultaneous tension for 304 stainless steel at 
593°C, 9:40573 (J;US) 
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Creep and plastic strains under side steps of tension and torsion 
for 304 stainless steel at 593°C, 9:40574 (J;US) 
Stress Analysis 
Creep and plastic strains under stress reversal in torsion with 
and without simultaneous tension for 304 stainless steel at 
593°C, 9:40573 (J;US) 
Creep and plastic strains under side steps of tension and torsion 
for 304 stainless steel at 593°C, 9:40574 (J;US) 
Wear Resistance 
Nuclear microprobe analysis of wear tracks on ‘*N-implanted 
steels (15-5 PH and 304 stainless steels), 9:40700 (R;US) 
Yield Strength 
Low temperature strengthening of austenitic stainless steels 
with nitrogen and carbon, 9:40535 (RA;US) 


Properties 
Experimental data to support extension of mechanical property 
test standards to liquid helium temperature (4 K), 9:40546 
(RA;US) 
STAINLESS STEEL-308 
Chemical Analysis 
EDS round-robin evaluation of Type 308 austenitic stainless 
steel, 9:40666 (R;US) 
Physical Radiation Effects 
Charpy toughness and tensile properties of a neutron irradiated 
stainless steel submerged-arc weld cladding overlay, 9:40011 
(R;US) 
Tensile Properties 
Charpy toughness and tensile properties of a neutron irradiated 
stainless steel submerged-arc weld cladding overlay, 9:40011 
(R;US) 
Yield Strength 
Charpy toughness and tensile properties of a neutron irradiated 
stainless steel submerged-arc weld cladding overlay, 9:40011 
(R;US) 
STAINLESS STEEL-309 
Physical Radiation Effects 
Charpy toughness and tensile properties of a neutron irradiated 
stainless steel submerged-arc weld cladding overlay, 9:40011 
(R;US) 
Tensile Properties 
Charpy toughness and tensile properties of a neutron irradiated 
stainless steel submerged-arc weld cladding overlay, 9:40011 
(R;US) 
Yield Strength 
Charpy toughness and tensile properties of a neutron irradiated 
stainless steel submerged-arc weld cladding overlay, 9:40011 
(R;US) 
STAINLESS STEEL-310 
Corrosion 
Metallic heat exchangers for coal gasification. Final report, 
9:39202 (R;US) 
Mechanical Properties 
Experimental data to support extension of mechanical property 
test standards to liquid helium temperature (4 K), 9:40546 
(RA;US) 
Tensile Properties 
Temperature dependence of the tensile yield strength of 
selected austenitic steels, 9:40538 (RA;US) 
Yield Strength 
Temperature dependence of the tensile yield strength of 
selected austenitic steels, 9:40538 (RA;US) 
STAINLESS STEEL-316 
Corrosion Resistance 
Corrosion of selected metal alloys in Utah geothermal waters, 
9:40576 (J;US) 
Fatigue 
Strain distributions in a Type 316/16-8-2 stainless steel 
weldment during cyclic loading, 9:40510 (R;US) 
Physical Radiation Effects 
Critical assessment of low fluence irradiation creep 
mechanisms, 9:40551 (R;US) 
Effect of time and dose rate on the swelling of of 316 cladding 
in Phenix, 9:40056 (R;FR) 
Effect of dose rate on the microstructure of CW 316 SS, 
9:40058 (R;FR) 


STANDARDS 
Wear Resistance 


Irradiation creep of solution annealed and coldworked 316 
stainless steel, 9:40059 (R;FR) 
Mechanical properties of irradiated solution annealed and cold 
worked 316 cladding, 9:40057 (R;FR) 
Pitting Corrosion 
Corrosion of selected metal alloys in Utah geothermal waters, 
9:40576 (J;US) 
Polarization 
Corrosion of selected metal alloys in Utah geothermal waters, 
9:40576 (J;US) 


Strain distributions in a Type 316/16-8-2 stainless steel 
weldment during cyclic loading, 9:40510 (R;US) 

Tensile Properties 
Mechanical properties of irradiated solution annealed and cold 

worked 316 cladding, 9:40057 (R;FR) 

Welded Joints 
Strain distributions in a Type 316/16-8-2 stainless steel 

weldment during cyclic loading, 9:40510 (R;US) 
STAINLESS STEELS 
STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-309 
STAINLESS STEEL-310 
STAINLESS STEEL-316 

Corrosion 

Mass transfer kinetics in lithium-stainless steel systems, 9:40494 
(R;US) 

Corrosion Resistance 

Localized corrosion and stress corrosion cracking behavior of 
stainless steel weldments. Annual progress report, January 1, 
1983-November 30, 1983, 9:40499 (R;US) 

Crack Propagation 

Automated fatigue crack growth rate test system, 9:40542 
(RA;US) 

Fatigue crack growth in sensitized Fe-18Cr-3Ni-13Mn-0.37N 
austenitic stainless steel: the significance of 
micromechanisms, 9:40540 (RA;US) 

Fatigue crack growth of duplex stainless steel castings at 4 K, 
9:40549 (RA;US) 

Midrange fatigue crack growth data correlations for structural 
alloys at room and cryogenic temperatures, 9:40541 (RA;US) 

Fatigue 

Automated fatigue crack growth rate test system, 9:40542 
(RA;US) 

Fatigue crack growth in sensitized Fe-18Cr-3Ni-13Mn-0.37N 
austenitic stainless steel: the significance of 
micromechanisms, 9:40540 (RA;US) 

Fatigue crack growth of duplex stainless steel castings at 4 K, 
9:40549 (RA;US) 

Midrange fatigue crack growth data correlations for structural 
alloys at room and cryogenic temperatures, 9:40541 (RA;US) 

Fracture Properties 

Midrange fatigue crack growth data correlations for structural 
alloys at room and cryogenic temperatures, 9:40541 (RA;US) 

Tensile properties and fracture toughness of 320LR SMA weld 
metal at 4 K, 9:40548 (RA;US) 

Embrittlement 


Detection of hydrogen assisted crack growth by measurement 
of modulus changes and acoustic emission, 9:40504 (R;US) 
Mass Transfer 
Mass transfer kinetics in lithium-stainless steel systems, 9:40494 
(R;US) 
Neutron Transport 
Experimental investigations of neutron transport through a 
cylindrical mock-up of an iron-sodium shield, 9:42209 
(R;SU;In Russian) 
Tensile Properties 
Tensile properties and fracture toughness of 320LR SMA weld 
metal at 4 K, 9:40548 (RA;US) 
Wear Resistance 
Nuclear microprobe analysis of wear tracks on ™N-implanted 
steels (15-5 PH and 304 stainless steels), 9:40700 (R;US) 
STANDARDS 


See also CALIBRATION STANDARDS 
SAFETY STANDARDS 





STANDARDS 
international Cooperation 


International Cooperation 
Evolution of IEC/TC 45 works and its sub-committees from 
1960 to 1983, 9:40125 (R;FR;In French, English) 
STANDING CROP 
See BIOMASS 
STANFORD 20-GEV LINAC 
Drift Chambers 
Mark-II Data Acquisition and Trigger system, 9:41086 (R;US) 
STANFORD LINEAR COLLIDER 
Beam Dynamics 
Large linear colliders, 9:40970 (R;US) 
Construction 


SLAC linear collider and a few ideas on future linear colliders, 
9:40969 (R;US) 
Particle Identification 
Cerenkov ring imaging detector development at SLAC, 
9:41087 (R;US) 


SLAC linear collider and a few ideas on future linear colliders, 
9:40969 (R;US) 
STAR CLUSTERS 
Proper Motion 
Pleiades. An astrometric and photometric study of an open 
cluster, 9:41590 (R;NL) 
STAR EVOLUTION 
Cosmic Gases 
Empirical study of star formation in galaxies, 9:41609 (RA;GB) 
Reviews 
Evolution of massive stars, 9:41607 (RA;GB) 
STARS 


See also SUPERMASSIVE STARS 
VARIABLE STARS 


Infrared Spectra 
Near-infrared spectrum of Eta Carinae, 9:41586 (R;AU) 
Star Evolution 
Theoretical foundations of evolutionary population synthesis: a 
progress report, 9:41608 (RA;GB) 
Synthesis 
Empirical study of star formation in galaxies, 9:41609 (RA;GB) 
Star formation in late type galaxies, 9:41610 (RA;GB) 
Stellar synthesis models of galaxies, 9:41613 (RA;GB) 
Theoretical foundations of evolutionary population synthesis: a 
progress report, 9:41608 (RA;GB) 
STATE GOVERNMENT 
Environmental Policy 
Federal and state efforts to protect ground water, 9:41256 
(R;US) 
Legislation 
Information report on state legislation. Vol. 10, No. 5, 9:40092 


See ENERGY LEVELS 
STATISTICAL MECHANICS 
Green Function 
Theory of two- and three-time Green's functions in statistical 
mechanics, 9:42280 (R;UA;In Russian) 
Symmetry Breaking 
Spontaneous symmetry breaking and critical phenomena, 
9:41912 (RA;SU;In Russian) 
STATISTICS 
Limited to the indexing of information on the mathematical 
discipline of statistics or its application in other scientific 
disciplines; for indexing numerical values of a statistical nature 
use STATISTICAL DATA. 
Research Programs 
1982. Annual progress report, 9:42317 (R;FR;In French) 


1982 Annual progress report, 9:42318 (R;FR;In French) 
STEADY FLOW 


Jets 
Exact partial solution to the compressible flow problems of jet 


formation and penetration in plane, steady flow, 9:41751 
(J;US) 


Chemical Reactions 
Determination of reaction rate parameters of char in fluidized 


bed steam gasification using impulse response, 9:39155 
(RA;US) 


Reactivity of petroleum coke to steam, 9:39152 (RA;US) 
STEAM CONDENSERS 
Availability 

Keynoote address power plant condenser technology - the 

state of the art, 9:39957 (RA;US) 
Cathodic Protection 

Current cathodic protection practice in steam surface 

condensers, 9:39972 (RA;US) 
Cleaning 
Condenser cleanliness methods and practices at Florida Power 
and Light Company, 9:39979 (RA;US) 
Configuration 
Space allotment for surface condensers, 9:39961 (RA;US) 
Corrosion 

Condensers, problems, remedies: ENEL experiences, 9:39980 
(RA;US) 

Corrosion monitoring of condensing systems, 9:39978 (RA;US) 

Corrosion Protection 

Coating systems for protecting condenser components exposed 

to cooling water, 9:39977 (RA;US) 
Design 

Church-window condenser concept, design, and experience, 
9:39968 (RA;US) 

Condenser design and procurement guidelines, 9:39960 
(RA;US) 

High reliability condenser design, 9:39958 (RA;US) 

Electrochemical Corrosion 

Current cathodic protection practice in steam surface 

condensers, 9:39972 (RA;US) 
Fabrication 

Condenser tube rolling tests, 9:39964 (RA;US) 

Kinetic bonding of condenser tubes to tubesheets, 9:39966 
(RA;US) 

Performance of mechanically-expanded tube joints, 9:39963 
(RA;US) 

Requirements and experience with mechanically expanded tube 
joints, 9:39962 (RA;US) 

Failures 

Replacement of Unit No. 7 steam surface condenser mystic 
station No. 200 of Boston Edison Company, 9:39973 
(RA;US) 

Fouling 

Changes to ASME Steam Condensing Apparatus Power Test 
Code (PTC) 12.2 and TVA condenser test experience, 
9:39981 (RA;US) 

Foundations 
Low-tuned steel foundations with special reference to their 
effect on the design of condensers for turbogenerators, 
9:39975 (RA;US) 
Heat Transfer 

Improving the thermal performance of large condenser tube 

bundles, 9:39967 (RA;US) 
Joints 
Cycling tests of rolled tube joints sea cure, Al-6X, and 
titanium, 9:39965 (RA;US) 
Leaks 
Improvement of condenser deaeration, 9:39974 (RA;US) 
Maintenance 

Calvert Cliff Unit No. 1 condenser retubing project, 9:40032 
(RA;US) 

Shop tubed modules - Calvert Cliff Nuclear Plant - Unit No. 2, 
9:40031 (RA;US) 

Materials 

Condensers, problems, remedies: ENEL experiences, 9:39980 
(RA;US) 

Cycling tests of rolled tube joints sea cure, Al-6X, and 
titanium, 9:39965 (RA;US) 

Sensitivity study to evaluate condenser replacement 
alternatives and effects on plant performance, 9:40030 
(RA;US) 

Swedish State Power Board's experience with welded tube 
joints, 9:40115 (RA;US) 

Meetings 

Symposium on state-of-the-art condenser technology, 9:39956 

(R;US) 
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Nondestructive Testing 
Corrosion monitoring of condensing systems, 9:39978 (RA;US) 
Performance 

Church-window condenser concept, design, and experience, 
9:39968 (RA;US) 

Condenser performance improvements: techniques developed 
by the CEGB, 9:39971 (RA;US) 

Improving the thermal performance of large condenser tube 
bundles, 9:39967 (RA;US) 

Keynoote address power plant condenser technology - the 
state of the art, 9:39957 (RA;US) 

Performance of mechanically-expanded tube joints, 9:39963 
(RA;US) 

Replacement of Unit No. 7 steam surface condenser mystic 
station No. 200 of Boston Edison Company, 9:39973 
(RA;US) 

Sensitivity study to evaluate condenser replacement 
alternatives and effects on plant performance, 9:40030 
(RA;US) 

Swedish State Power Board’s experience with welded tube 
joints, 9:40115 (RA;US) 

Symposium on state-of-the-art condenser technology, 9:39956 
(R;US) 

Testing of the INCE B condensers, 9:39982 (RA;US) 

Tube bundle design and performance experience in large EDF 
condensers, 9:39970 (RA;US) 

Procurement 

Condenser design and procurement guidelines, 9:39960 

(RA;US) 
Reliability 

Condenser systems reliability - the A/E’s role, 9:39959 
(RA;US) 

High reliability condenser design, 9:39958 (RA;US) 

Symposium on state-of-the-art condenser technology, 9:39956 
(R;US) 

Systems Analysis 

Condenser systems reliability - the A/E’s role, 9:39959 

(RA;US) 
Testing 

Changes to ASME Steam Condensing Apparatus Power Test 
Code (PTC) 12.2 and TVA condenser test experience, 
9:39981 (RA;US) 

Tubes 

Testing of the INCE B condensers, 9:39982 (RA;US) 

Tube bundle design and performance experience in large units, 
9:39969 (RA;US) 

Tube bundle design and performance experience in large EDF 
condensers, 9:39970 (RA;US) 

STEAM COOLANT 
See STEAM 
STEAM GENERATION 
See also COGENERATION 
Oscillations 

Limits and period determination for self-excited oscillation 
modes in a system of parallel steam-generating channels, 
9:40116 (R;SU;In Russian) 

STEAM GENERATORS 
Acoustic Testing 

Steam generator leak detection using acoustic method, 9:40054 

(TG;FR;In French) 


LMFBR steam generator materials development at 

Westinghouse, 9:40085 (J;US) 
Failures 

Calculation of the limiting CESSAR feedwater line break 

transient, 9:40155 (R;US) 
Heat Transfer 

Calculation of the limiting CESSAR feedwater line break 
transient, 9:40155 (R;US) 

Heat tranfer decrease during water boiling in a tube for the 
heat flux step distribution by the tube length, 9:40079 
(R;SU;In Russian) 

Model of a once-through steam generator with moving 
boundaries and a variable number of nodes, 9:40084 (J;US) 

The influence of liquid holdup in steam generator U-tubes on 
small break loca severity, 9:40200 (J;US) 


STEEL-ASTM-A516 
Friction Welding 


Heat Transfer Fluids 
Dynamic stability experimental/analytical program results on a 
multiple tube sodium heated steam generator model 
employing double wall tubes, 9:39986 (J;US) 


H 
Calculation of the limiting CESSAR feedwater line break 
transient, 9:40155 (R;US) 
Model of a once-through steam generator with moving 
boundaries and a variable number of nodes, 9:40084 (J;US) 
The influence of liquid holdup in steam generator U-tubes on 
small break loca severity, 9:40200 (J;US) 
Hydrodynamics 
Application of mixed finite element to two phase flow 
computations, 9:40006 (R;FR) 
Leak Testing 
Steam generator leak detection using acoustic method, 9:40054 
(TG;FR;In French) 
Leaks 
Estimated study of the processes of sodium-water reaction in 
the course of a leak in a thermal exchange surface in the 
BN-600 steam generator, 9:40086 (TG;FR;In French) 
Nucleate Boiling 
Concept variety systematization for the onset of nucleate 
boiling in a steam-generating tube, 9:40118 (R;SU;In Russian) 
Stability 
Dynamic stability experimental/analytical program results on a 
multiple tube sodium heated steam generator model 
employing double wall tubes, 9:39986 (J;US) 


Dynamic stability experimental/analytical program results on a 
multiple tube sodium heated steam generator model 
employing double wall tubes, 9:39986 (J;US) 


Dynamic stability experimental/analytical program results on a 
multiple tube sodium heated steam generator model 
employing double wall tubes, 9:39986 (J;US) 

Investigation of the sulfur and lithium to sulfur ratio threshold 
in stress corrosion cracking of sensitized alloy 600 in borated 
thiosulfate solution, 9:40039 (R;US) 

The influence of liquid holdup in steam generator U-tubes on 
small break loca severity, 9:40200 (J;US) 

Two-Phase Flow 

Application of mixed finite element to two phase flow 

computations, 9:40006 (R;FR) 
STEAM INJECTION 
Computerized Simulation 

Computerized analysis of thermal recovery well test data, 

9:39647 (J;US) 
Sweep 

Computerized analysis of thermal recovery well test data, 

9:39647 (J;US) 
STEAM SOAK PROCESSES 
Computerized Simulation 

Computerized analysis of thermal recovery well test data, 

9:39647 (J;US) 
Sweep Efficiency 

Computerized analysis of thermal recovery well test data, 

9:39647 (J;US) 
STEAM TURBINES 
Transients 
Model for transient simulation in a PWR steam circuit, 9:40038 
(R;BR;In Portuguese) 
STEEL INDUSTRY 
See METAL INDUSTRY 
STEEL-ASTM-AS516 
Ductility 

Friction weld ductility and toughness as influenced by 

inclusion morphology, 9:40577 (J;US) 
Fracture Properties 

Friction weld ductility and toughness as influenced by 

inclusion morphology, 9:40577 (J;US) 
Friction Welding 

Friction weld ductility and toughness as influenced by 

inclusion morphology, 9:40577 (J;US) 





STEEL-ASTM-A516 
Welded Joints 


Welded Joints 
Friction weld ductility and toughness as influenced by 
inclusion morphology, 9:40577 (J;US) 
STEELS 


See also AUSTENITIC STEELS 
CARBON STEELS 
CHROMIUM STEELS 
FERRITIC STEELS 
STAINLESS STEELS 
STEEL-ASTM-AS16 


Fracture Mechanics 
Rate effects on elastic-plastic fracture (4330-V steel), 9:40560 
(RA;US) 
Inclusions 


Ultrasonic wave scattering by a subsurface flaw in joined fluid- 
solid half spaces, 9:40572 (J;US) 
Ion Implantation 
Ion implantation in metals, 9:40514 (RA;IL) 
Radiation Effects 

DOMPAC dosimetry. PWR pressure vessel neutronic 
simulation and radiation damage characterization, 9:40022 
(R;FR) 

Kinetic analysis of hydrogen distribution in plane steel 
speciment under reactor irradiation, 9:40516 (R;SU;In 
Russian) 

Production 

High temperature solid oxide electrolytes for research in 

metallurgical processes and steelmaking, 9:41102 (RA;US) 
STEEL-Z10CDNBV9 
Physical Radiation Effects 

EM 12 a possible fast reactor core material (Cr9, Mo2, Nb1, V 

steel), 9:40492 (R;FR) 
STELLARATORS 


See also JIPPT-2 DEVICE 
PROTO-CLEO STELLARATORS 


Plasma Density 
Density limit of stellarators, 9:42476 (R;SE) 


Abrasion 
Microstructural effects in abrasive wear. Third annual progress 
report, August 12, 1983-August 14, 1984, 9:40505 (R;US) 
STEM CELLS 
Biological Radiation Effects 
Recovery of the spermatogenetic epithelium in the mouse after 
irradiation with 1-MeV fission neutrons, 9:41455 (R;NL;In 
Dutch) 


See SEASONAL THERMAL ENERGY STORAGE 
STILBENE 
Hydrogenation 
Hydrogenation of coal-related model compounds, 9:39142 
(RA;US) 
STILLAGE 
Chemical Analysis 
Testing and evaluation of an alcohol production facility 
utilizing potatoes as a feedstock. Final report, 9:39837 
(R;US) 
Waste Product Utilization 
Use of corn distiller’s solubles from an ethanol plant for 
aquaculture, 9:40427 (R;US) 
STIMULATED EMISSION DEVICES 
See LASERS 
STIRLING ENGINES 
Liquid-piston Stirling machines, 9:40475 (R;US) 
Materials Testing 
Advanced high temperature materials for the energy efficient 
automotive Stirling engine, 9:40476 (R;US) 
Creep-rupture and fractographic analysis of candidate Stirling 
engine superalloys tested in air, 9:40569 (J;US) 
Performance 
Standardized efficiency terms: comparison of some Stirling 
engine performance figures (Glossary), 9:40474 (R;US) 
Standardized Terminology 
Standardized efficiency terms: comparison of some Stirling 
engine performance figures (Glossary), 9:40474 (R;US) 
STOCHASTIC PROCESSES 
Mathematical Models 
Interplay of singular perturbations and wide-band stochastic 
fluctuations, 9:39953 (RA;US) 
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Perturbation Theory 
Perturbation theory from stochastic quantization, 9:42305 
(R;AT) 
Quantization 
Perturbation theory from stochastic quantization, 9:42305 
(R;AT) 
STONE METEORITES 
Activation Analysis 
Investigation of meteorite chemical composition by activation 
analysis with microtron, 9:40682 (R;XJ;In Russian) 
STOPPING POWER 
Computer Codes 
STOPOW/82 program for calculations of stopping powers and 
ranges for heavy ions in the energy range from 1 keV to 10 
GeV/a.m.u., 9:42223 (R;XJ;In Russian) 
STOPPING POWER (TOTAL ATOMIC) 
See STOPPING POWER 
STOPPING POWER (TOTAL LINEAR) 
See STOPPING POWER 
STOPPING POWER (TOTAL MASS) 
See STOPPING POWER 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 
See LEAD-ACID BATTERIES 
STORAGE FACILITIES 
Design 
Storage and handling of spent fuel at the Savannah River Plant 
RBOF Facility, 9:39692 (R;US) 
STORAGE RINGS 


See also ADONE 
PEP STORAGE RINGS 
SUPERCONDUCTING SUPER COLLIDER 
Beam Extraction 
Effect of radiation on the electron extraction from the 
Kharkov GeV storage-stretcher ring (NP-2000 design), 


9:41028 (RA;SU;In Russian) 
Beam Injection 

Studying the efficiency of multiturn injection into heavy ion 

storage rings, 9:41030 (R;SU;In Russian) 
On-Line Control Systems 

On-line beam control and diagnosis system of TARN, 9:40983 

(R;JP) 
Particle Losses 
Charge-exchange instability of intensive ion beams, 9:40984 
(R;SU;In Russian) 
Polarized Targets 
Polarized gas targets in electron rings, 9:41004 (R;US) 
Superconducting Cables 
Transverse resistance of flat transposed superconducting 
cables, 9:40849 (R;SU;In Russian) 

STORAGE (SPENT FUEL) 

See SPENT FUEL STORAGE 
STORAGE TUBES 

See ELECTRON TUBES 
STORES 

See COMMERCIAL BUILDINGS 
STOVER 

See AGRICULTURAL WASTES 
STRAND BREAKS 

DNA Repair 

Identification of a deoxyribonuclease controlled by the rad52 
gene of Saccharomyces cerevisiae, 9:41286 (BA;US) 

Induction and repair of damages of chromatin supercoiled 
subunits after y-irradiation, 9:41460 (R;XJ) 

Role of DNA repair in the realization of oxygen effect in 
Escherichia coli after irradiation with ionizing radiation with 
different LET (Theoretical analysis). The oxygen effect after 
gamma-irradiation, 9:41459 (R;XJ;In Russian) 

Dose-Response Relationships 

Determination of the DNA double-strand break yield in 
Chinese hamster cells after the irradiation with heavy ions, 
9:41456 (R;XJ;In Russian) 

STRANGE PARTICLES 


See also HYPERONS 
KAONS 





) 
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Particle Production 
Strange particle production in the heavy ion collision and the 
chemical equilibrium, 9:41860 (R;SU;In Russian) 
STRATEGIC PETROLEUM RESERVE 
Strategic Petroleum Reserve acoustical emissions experiment at 
Bayou Choctaw, 9:39617 (R;US) 
Thermal model for fluids stored in the US Strategic Petroleum 
Reserve caverns, 9:39618 (R;US) 
Drawdown 
Drawing down the Strategic Petroleum Reserve: the case for 
selling futures contracts, 9:39579 (BA;US) 
Economic Impact 
Government stockpiles in a multicountry world: coordination 
versus competition, 9:39580 (BA;US) 


Institutional alternatives for financing and operating the 
Strategic Petroleum Reserve, 9:39578 (BA;US) 
Market 
Drawing down the Strategic Petroleum Reserve: the case for 
selling futures contracts, 9:39579 (BA;US) 


ion 
Institutional alternatives for financing and operating the 
Strategic Petroleum Reserve, 9:39578 (BA;US) 
STRATOSPHERE 
Ton Pairs 
Studies on the bond energy and chemistry of atmospheric 
negative cluster ions, 9:41630 (RA;AT) 
STRAW 
Calorific Value 
Swedish straw-oil-mixture project (SOM project), 9:39852 
(RA;US) 
Chemical Composition 
Swedish straw-oil-mixture project (SOM project), 9:39852 
(RA;US) 
STREAK PHOTOGRAPHY 
Fiber Optics 
Fore-optics systems designed for electronic streak cameras 
using fiber optics, 9:41120 (R;US) 
Frequency Converters 
Means of extending streak camera recording into the important 
1300 to 1600 nm wavelength regime: parametric frequency 
upconversion, 9:41119 (R;US) 
Optical Systems 
Fore-optics systems designed for electronic streak cameras 
using fiber optics, 9:41120 (R;US) 
STREAMER SPARK CHAMBERS 
Data 
Applicability of the quenching systems with infinite number of 
channels for some high-energy physics problems, 9:41073 
(R;XJ;In Russian) 
High-Voltage Pulse Generators 
Increasing of the operation reliability of two-meter streamer 
chamber high voltage generator, 9:41071 (R;XJ;In Russian) 
STRENGTH (FRACTURE) 
See FRACTURE PROPERTIES 
STRENGTH FUNCTIONS 
Numerical Solution 
Allowed Gamow-Teller Beta Decay in deformed nuclei and on 
first forbidden beta decay in deformed nuclei, 9:42186 
(R;SE) 
STRESSES 
Mechanics. 
Dynamics 
Response of propellants to high dynamic stresses: the uses of 
gun launch techniques, 9:40917 (R;US) 
STRING MODELS 
Treating the interactions of extended particles through breaking 
and connection of strings. 
Eigenstates 
Relativistic string with fixed end-points, 9:41820 (R;SU;In 
Russian) 
Gauge Invariance 
Relativistic string in a generalized Regge-Lund approach, 
9:42298 (R;UA;In Russian) 
Inverse Scattering Problem 
Inverse scattering method for relativistic string, 9:41816 
(R;SU;In Russian) 


Lattice Field Theory 
Observation of a string in three dimensional SU(2) lattice 
gauge theory, 9:41987 (R;DK) 


Quantum theory of fermionic string with a finite number of 
degrees of freedom, 9:42271 (R;SU;In Russian) 
Relativistic string with fixed end-points, 9:41820 (R;SU;In 
Russian) 
STRONG INTERACTIONS 
Quantum Chromodynamics 


Some quantum chromodynamics problems, 9:41950 (RA;:CS;In 
Slovak) 


Grand unification theory and technicolor, 9:41913 (RA;SU;In 
Russian) 
STRONG-COUPLING MODEL 
Quantum Chromodynamics 
Equivalence between two-dimensional SU(n) QCD and 
Schwinger model-an analysis of strong coupling phase-, 
9:41922 (R;GB) 
STRONTIUM 
Adsorption 

Review and assessment of radionuclide sorption information 

for the Basalt Waste Isolation Project site, 9:39768 (R;US) 
Ton Exchange 

Sorption of cesium and strontium by arid region desert soil, 

9:41198 (R;US) 
Sorption 

Sorption of cesium and strontium by arid region desert soil, 

9:41198 (R;US) 
STRONTIUM 85 
Leaching 

Properties of radioactive wastes and waste containers. 
Quarterly progress report, October-December 1980, 9:39725 
(R;US) 

STRONTIUM 89 
Biological Localization 

Report on intercomparison A-12 of the determination of 

radionuclides in animal bone, 9:41432 (R;XA) 
STRONTIUM 90 
Biological Localization 

Report on intercomparison A-12 of the determination of 
radionuclides in animal bone, 9:41432 (R;XA) 

Sr-90 in the bone of reference Koreans. Final report for the 
period 1 November 1981-30 November 1983, 9:41431 
(R;XA) 

Nuclear 

Review of a field study of radionuclide migration from an 
underground nuclear explosion at the Nevada Test Site, 
9:41251 (BA;XA) 

Radiation Monitoring 
3. Quarterly progress report 1982, 9:41248 (R;FR;In French) 
Retention 

Sr-90 in the bone of reference Koreans. Final report for the 
period 1 November 1981-30 November 1983, 9:41431 
(R;XA) 

STRONTIUM COMPOUNDS 
See also STRONTIUM OXIDES 
Crystal Structure 

Hydrogen sites in A2BH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 

Ru), 9:40730 (J;US) 
Lattice Parameters 

Hydrogen sites in AgBH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 

Ru), 9:40730 (J;US) 
Structural Models 

Hydrogen sites in A2BH/sub y/ (A = Ca, Sr, Eu; B = Ir, Rh, 

Ru), 9:40730 (J;US) 
STRONTIUM OXIDES 
Electric Conductivity 

Redox behavior of high temperature electrodes, 9:40337 

(RA;US) 
STRUCTURAL MATERIALS 
See BUILDING MATERIALS 





Alkyiation 


STRUCTURAL MODELS 
Alkylation 

Alkaline nitrobenzene oxidation of model compounds, 
polymers and solid fuel derivatives (Includes x-methylenes 
and polysubstituted benzenes), 9:39327 (RA;US) 

Reacting coal with sodium and hydrogen (Phenyl methyl 
ether, diphenyl ether and methyl benzoate), 9:39330 
(RA;US) 

Depolymerization 

Model compound studies under conditions of a new extremely 

mild coal liquefaction process, 9:39141 (RA;US) 
Oxidation 

Alkaline nitrobenzene oxidation of model compounds, 
polymers and solid fuel derivatives (Includes x-methylenes 
and polysubstituted benzenes), 9:39327 (RA;US) 

Reduction 

Reacting coal with sodium and hydrogen (Phenyl methyl 
ether, diphenyl ether and methyl benzoate), 9:39330 
(RA;US) 

STRUCTURES (BUILDINGS) 
See BUILDINGS 
SU-2 GROUPS 
Integral Transformations 

Proof for equivalence of two approaches to finding the 
multiplicity under momentum addition, 9:42335 (R;XJ;In 
Russian) 

Irreducible Representations 

Proof for equivalence of two approaches to finding the 
multiplicity under momentum addition, 9:42335 (R;XJ;In 
Russian) 

SUBBITUMINOUS COAL 
Chemical Composition 

Coal-methanol mixture combustion tests with coals of different 

ranks, 9:39508 (RA;US) 
Microstructure 

Diffusion models for gas production from coal. Determination 

of diffusion parameters, 9:39382 (J;GB) 
NMR Spectra 

Solid state NMR methods for coal science. Progress report, 

April 1, 1984-June 30, 1984, 9:39370 (R;US) 
Porosity 

Diffusion models for gas production from coal. Determination 

of diffusion parameters, 9:39382 (J;GB) 
Sorptive Properties 

Diffusion models for gas production from coal. Determination 

of diffusion parameters, 9:39382 (J;GB) 
SUBCRITICAL ASSEMBLIES 
Reactor Kinetics 
Benchmarking criticality safety calculations with subcritical 
experiments, 9:40104 (R;US) 
SUBSIDENCE (GROUND) 
See GROUND SUBSIDENCE 
SUBURBS 
See URBAN AREAS 
SULFATES 
Chemical Analysis 

Determination, by flow-injection analysis, of iron, sulphate, 

silver and cadmium, 9:40689 (R;ZA) 
Deposition 

Estimation of the potential and probable source regions for 

acid precipitation. Final report, 9:41146 (R;US) 
Environmental Transport 
Estimation of the potential and probable source regions for 
acid precipitation. Final report, 9:41146 (R;US) 
Monitoring 
Dimethyl and methyl hydrogen sulfate in the atmosphere, 
9:41172 (R;US) 
Washout 

Estimation of the potential and probable source regions for 

acid precipitation. Final report, 9:41146 (R;US) 
SULFUR 
Ton Exchange Chromatography 

Determination of halogens and sulfur in organic compounds 
and polymers by combustion/ion chromatography, 9:40664 
(R;US) 
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Laser Spectroscopy 

Laser-induced breakdown spectroscopy for elemental analysis, 

9:39375 (R;US) 
Polarography 

Instrumental methods of analysis of sulfur compounds in 
synfuel process streams. Quarterly technical progress report 
for April-June 1984, 9:39367 (R;US) 

Retention 

Combustion of COM with alkaline acetate additives, 9:39519 
(RA;US) 

Goals of the Battelle MSFB Program (Slides; no text), 9:39541 
(RA;US) 

Overview of PFB developments (Slides; no text), 9:39539 
(RA;US) 

Pilot scale characterization of South Australian high sodium 
brown coal, 9:39548 (RA;US) 

Use of dry sorbents to reduce sulfur oxide emissions from 
pulverized-coal flames under low NO/sub x/ conditions, 
9:39995 (RA;US) 

Spectrophotometry 

Determination, by flow-injection analysis, of iron, sulphate, 

silver and cadmium, 9:40689 (R;ZA) 
SULFUR 32 
Isotope Effects 

Calculation of reduced partition function ratios of isotopically 
substituted molecules on a quantum chemical base. 
Possibilities and limitations of the evaluation of isotope 
effects by means of the semiempirical MINDO/3- and 
MNDO-MO methods, 9:40726 (R;DD;In German) 

SULFUR 32 REACTIONS 
Elastic Scattering 

32S + *8Si elastic scattering at large angles, 9:42066 (RA;FR;In 

French) 
SULFUR 32 TARGET 
Oxygen 16 Reactions 

Origin of transient magnetic fields and the mechanisms of some 

multi-nucleon transfer reactions, 9:42062 (R;NL) 
SULFUR 34 
Isotope Effects 

Calculation of reduced partition function ratios of isotopically 
substituted molecules on a quantum chemical base. 
Possibilities and limitations of the evaluation of isotope 
effects by means of the semiempirical MINDO/3- and 
MNDO-MO methods, 9:40726 (R;DD;In German) 

SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR COMPOUNDS 


See also SULFATES 
SULFUR FLUORIDES 
SULFUR OXIDES 


Quantitative Chemical Analysis 
Instrumental methods of analysis of sulfur compounds in 
synfuel process streams. Quarterly technical progress report 
for April-June 1984 (Sulfidic, polysulfidic, thiosulfate, sulfite, 
sulfate, thiocyanate), 9:39367 (R;US) 
SULFUR DIOXIDE 
Adsorption 
Evaluation of NOXSO combined NOX/SOX flue gas cleanup. 
Monthly progress report, October 1, 1983-November 30, 
1983, 9:39389 (R;US) 
Air Pollution Abatement 
Coal and technology alternatives under uncertainty, 9:39938 
(RA;US) 
Simultaneous SO/sub x//NO/sub x/ control for low-rank 
coals, 9:39994 (R;US) 
Chemical Properties 
Both sides now: the chemistry of clouds, 9:41232 (R;US) 
Chemical Reactions 
Effect of grain size on the lime sulfation reaction, 9:40716 
(R;US) 
Oxidation 
Acidification of rain by the oxidation of dissolved SO. and the 
absorption of HNOs, 9:41151 (R;US) 
SOs concentrations in pressurized fluidized bed combustors - 
measurements and mechanisms, 9:39518 (RA;US) 
Physical Properties 
Both sides now: the chemistry of clouds, 9:41232 (R;US) 
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Precipitation Scavenging 
Acidification of rain by the oxidation of dissolved SO2 and the 
absorption of HNOs, 9:41151 (R;US) 
Comment on "Gaseous sulfur pollutants from urban and 
natural sources”, 9:41182 (J;US) 
SULFUR FLUORIDES 
Atom-Molecule Collisions 
Ionizing reaction in the collision of argon atoms in high 
Rydberg states with various molecules, 9:41656 (R;FR;In 
French) 
Dielectric Properties 
Recent advances in gaseous dielectrics, 9:40924 (R;US) 
Ion Pairs 
Intensity fluctuations in the size distributions of heterogeneous 
clusters, 9:41692 (RA;AT) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 
See also SULFUR DIOXIDE 
Chemical Reaction Yield 
Combustion characteristics and air pollution emissions from 
various coal-oil dispersions, 9:39492 (RA;US) 
Chemical Reactions 
Discussions at the Avco-Everett Research Laboratory of (a) 
the E-Beam scrubber and (b) slagging combustors, August 6, 
1982 (Avco-Ebara process), 9:39993 (RA;US) 
Removal 
Discussions at the Avco-Everett Research Laboratory of (a) 
the E-Beam scrubber and (6) slagging combustors, August 6, 
1982 (Avco-Ebara process), 9:39993 (RA;US) 
SULFUR SULFIDES 
See SULFUR 
SULFURIC ACID 
Corrosive Effects 
SOs concentrations in pressurized fluidized bed combustors - 
measurements and mechanisms, 9:39518 (RA;US) 
Emission 
SOs concentrations in pressurized fluidized bed combustors - 
measurements and mechanisms, 9:39518 (RA;US) 
Vapor Condensation 
SOs concentrations in pressurized fluidized bed combustors - 
measurements and mechanisms, 9:39518 (RA;US) 
SUN 
Oscillations 
Effects of core mixing on solar oscillation frequencies, 9:41604 
(R;US) 


Asymmetry of Fraunhofer lines and structure of solar 
photosphere. Fluctuations of temperature and velocity, 
9:41599 (R;SU;In Russian) 

SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPERALLOYS 
See HEAT RESISTING ALLOYS 
SUPERCONDUCTING CABLES 
Critical Current 

Effect of a homogeneous magnetic field length on the critical 
currents, and behaviour of V-1 characteristics of 
superconducting cables, 9:42454 (R;SU;In Russian) 

Electric Conductivity 

Transverse resistance of flat transposed superconducting 

cables, 9:40849 (R;SU;In Russian) 
Heating 

Heat processes and stability of « superconducting dipole at 
pulsed heating of winding. Special properties of propagation 
of the normal zone, 9:40853 (R;XJ;In Russian) 

Performance Testing 

Effect of a homogeneous magnetic field length on the critical 
currents, and behaviour of V-1 characteristics of 
superconducting cables, 9:42454 (R;SU;In Russian) 

SUPERCONDUCTING COILS 
Performance Testing 

Study on the T-15 tokamak model coils made of a 
superconducting current-carrying element, 9:42450 (R;SU;In 
Russian) 


SUPERGRAVITY 
Symmetry Breaking 


Tokamak Devices 
Study on the T-15 tokamak model coils made of a 
superconducting current-carrying element, 9:42450 (R;SU;In 
Russian) 


SUPERCONDUCTING MAGNETS 
Construction 
Design, construction, and performance test of a six-tesla 
superconducting dipole magnet system for 
magnetohydrodynamic energy conversion research, 9:40326 
(R;US) 
Coolants 
Experimental data to support extension of mechanical property 
test standards to liquid helium temperature (4 K), 9:40546 
(RA;US) 


Design, construction, and performance test of a six-tesla 
superconducting dipole magnet system for 
magnetohydrodynamic energy conversion research, 9:40326 
(R;US) 

Performance Testing 

Design, construction, and performance test of a six-tesla 
superconducting dipole magnet system for 
magnetohydrodynamic energy conversion research, 9:40326 
(R;US) 

SUPERCONDUCTING QUANTUM INTERFERENCE DEVI 
See SQUID DEVICES 
SUPERCONDUCTING SUPER COLLIDER 
Feasibility Studies 

Report of the reference designs study group on the 

superconducting super collider, 9:40955 (R;US) 
SUPERCONDUCTING WIRES 
Fabrication 

Multiwire conductor having increased interwire resistance and 
good mechanical stability and method for making same, 
9:40860 (P;US) 

SUPERCONDUCTIVITY 
Spatial Distribution 
Voltage-carrying states in superconducting microstrips, 9:42251 
(R;NL) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERCRITICAL GAS EXTRACTION 

Thermodynamic study of CO:-organic compound interaction 
at high pressures and tem Progress report, 15 
September 1982-30 June 1984, 9:40670 (R;US) 

Data 

Conversion of coal to gases to liquids using supercritical water, 

9:39229 (RA;US) 


Meetings 
: 1983 international conference on coal science, 
9:39098 (R;US) 


Intermediates formed during supercritical desulfurization of 
coal. Third quarterly technical progress report, January 1, 
1984-March 31, 1984, 9:39264 (R;US) 

SUPERGRAVITY 
Supersymmetry and supergravity, 9:42283 (RA;SU;In Russian) 
Chiral Symmetry 
Matter couplings in N=1 supergravities, 9:41969 (R;XJ) 
Conformal Invariance 
Conformal invariance in supergravity, 9:41946 (R;NL) 
Cosmological Constant 
Extra space-time dimensions: Towards a solution to the 
cosmological constant problem, 9:41588 (R;XA) 
Gauge Invariance 
Spontaneous symmetry breaking and gauge invariance in N=1 
supergravity, 9:41945 (R;SU;In Russian) 
Reviews 
From Einstein's unification of fundamental interactions to the 
present supergravity theories, 9:41951 (RA;CS;In Czech) 
Sigma Model 
Superspace formulation of new nonlinear sigma models, 
9:41927 (R;IT) 
Breaking 


Spontaneous symmetry breaking and gauge invariance in N=1 
supergravity, 9:41945 (R;SU;In Russian) 





SUPERGRAVITY 
U-1 Groups 


U-1 Groups 
Matter couplings in N=1 supergravities, 9:41969 (R;XJ) 
SUPERMASSIVE STARS 
Of the order of 100000 solar masses. 
Star Evolution 
Evolution of massive stars, 9:41607 (RA;GB) 
SUPERNOVAE 
Brightness 
Supernova SN1961v - an explosion of a very massive star, 
9:41597 (R;SU;In Russian) 
Chemical Composition 
Supernova SN1961v - an explosion of a very massive star, 
9:41597 (R;SU;In Russian) 
SUPERRADIANCE 
Initiation of superfluorescence in a three-level “swept-gain” 
amplifier, 9:41673 (R;IT) 
SUPERSYMMETRY 
Instantons 
Instanton effects in supersymmetric theories, 9:41956 (R;SU) 
Stability 
Dynamical stability of the BRS supersymmetry and the Gribov 
problem, 9:41907 (R;JP) 
Symmetry Breaking 
Spontaneous breakdown of supersymmetry due to gauge 
interactions, 9:41906 (R;JP) 
SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SUPPLY DISRUPTION 
Economic Impact 
Economic response: administrative options and analytical 
framework, 9:39601 (BA;US) 
Energy shocks and the macroeconomy, 9:39599 (BA;US) 
Introduction: managing oil shocks, 9:39606 (BA;US) 
Temporary tax reductions as responses to oil shocks, 9:39600 
(BA;US) 
Emergency Plans 
Energy Emergency Preparedness Program. Final report, June 
20, 1979-September 30, 1980, 9:40241 (R;US) 
Government Policies 
Anatomy of a minor disruption: missed opportunities, 9:39607 
(BA;US) 
International Cooperation 
Role of international cooperation, 9:39598 (BA;US) 
Management 
Domestic refining industry: economics and regulation, 9:39608 
(BA;US) 
SUPPORT PILLARS 
Materials Testing 
Study of yield zones around gateroads (Report on ECSC 
contract 7220-AC/812), 9:39426 (R;XE) 
SUPPORTS 
See also FOUNDATIONS 


Caliper shield supports at face ends (Report on ECSC contract 
7220-AC/803), 9:39431 (R;XE) 
New approach to the design of core support structures for 
large LMFBR plants, 9:40069 (R;US) 
Stress Analysis 
New approach to the design of core support structures for 
large LMFBR plants, 9:40069 (R;US) 
SUPPORTS (CATALYST) 
See CATALYST SUPPORTS 
SURFACE AIR 
Mixing 
Mean maximum mixing heights for northern Asia for the 
winter of 1978, 9:41142 (R;US) 
Monitoring 
Mean maximum mixing heights for northern Asia for the 
winter of 1978, 9:41142 (R;US) 
SURFACE EXPLOSIONS 
Seismic Waves 
Shear wave generation of near surface spall. Final report Oct 
82-Oct 83, 9:41137 (R;US) 
SURFACE MINING 
Dusts 
Improved emission factors for fugitive dust from western ° 
surface coal mining sources. Final report Mar 79-Mar 81, 
9:39396 (R;US) 
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Environmental Effects 

Twelfth biennial lignite symposium: technology and utilization 

of low-rank coals proceedings. Volume 1, 9:39219 (R;US) 
Environmental Impacts 
Impacts of coal surface mining on 25 migratory bird species of 
high Federal interest, 9:41196 (R;US) 
Forecasting 
Western surface mining: future challenges, 9:39415 (RA;US) 
Land Reclamation 

Falkirk Mining Company: from concept to major lignite 
producer, 9:39417 (RA;US) 

Reclamation research and regulation in North Dakota - ten 
years age and now (Arid lands), 9:39418 (RA;US) 

Twelfth biennial lignite symposium: technology and utilization 
of low-rank coals proceedings. Volume 1, 9:39219 (R;US) 

Meetings 

Twelfth biennial lignite symposium: technology and utilization 

of low-rank coals proceedings. Volume 1, 9:39219 (R;US) 
Mining Equipment 

Falkirk Mining Company: from concept to major lignite 

producer, 9:39417 (RA;US) 
Pollution Regulations 

Improved emission factors for fugitive dust from western 
surface coal mining sources. Final report Mar 79-Mar 81, 
9:39396 (R;US) 

Regulations 

Regulatory issues affecting surface mining of Texas lignite, 
9:39421 (RA;US) 

Regulatory aspect of surface coal mining: philosophy, growth 
and change, 9:39422 (RA;US) 

Twelfth biennial lignite symposium: technology and utilization 
of low-rank coals proceedings. Volume 2, 9:39420 (R;US) 

Spoil Banks 
Major considerations in reclamation of surface mined spoil in 
Texas, 9:39419 (RA;US) 
SURFACE WATERS 
See also PONDS 
Radionuclide Migration 

3. Quarterly progress report 1982, 9:41248 (R;FR;In French) 

Bioavailability of the transuranic elements *°7Pu and **!Am for 
the pond snail, Lymnaea stagnalis L., and their behaviour in 
selected natural surface waters, 9:41423 (R;XE) 

SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
Materials Testing 
Influence of cyclic tangential loading on indentation fracture, 
9:40912 (R;US) 
Quality Control 
Automatic spherical surface characterization, 9:40915 (RA;US) 
SURFACTANTS 
Adsorption 

Effect of surfactant adsorption on the hydrophobicity of fine 

coal, 9:39451 (RA;US) 
Adsorption Isotherms 
Effect of surfactant adsorption on the hydrophobicity of fine 
coal, 9:39451 (RA;US) 
SURRY POWER STATION UNIT-1 
See SURRY-1 REACTOR 
SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-1 REACTOR 
Fuel Assemblies 

Hot cell examination of Surry three- and four-cycle 17 x 17 
demonstration fuel. Volume 1. Principal results and 
evaluation, 9:40029 (R;US) 

Surry Unit 2 end of Cycle 5 onsite examination of 17x17 
demonstration fuel assembly RD-2 after four cycles of 
exposure. Volume 2, 9:40028 (R;US) 

Fuel Rods 

Hot cell examination of Surry three- and four-cycle 17 x 17 
demonstration fuel. Volume 1. Principal results and 
evaluation, 9:40029 (R;US) 
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Reactor Cores 

Surry Unit 2 end of Cycle 5 onsite examination of 17x17 
demonstration fuel assembly RD-2 after four cycles of 
exposure. Volume 2, 9:40028 (R;US) 

SURRY-2 REACTOR 
Fuel Assemblies 

Hot cell examination of Surry three- and four-cycle 17 x 17 
demonstration fuel. Volume 1. Principal results and 
evaluation, 9:40029 (R;US) 

Surry Unit 2 end of Cycle 5 onsite examination of 17x17 
demonstration fuel assembly RD-2 after four cycles of 
exposure. Volume 2, 9:40028 (R;US) 

Fuel Rods 

Hot cell examination of Surry three- and four-cycle 17 x 17 
demonstration fuel. Volume 1. Principal results and 
evaluation, 9:40029 (R;US) 

Reactor Cores 

Surry Unit 2 end of Cycle 5 onsite examination of 17x17 
demonstration fuel assembly RD-2 after four cycles of 
exposure. Volume 2, 9:40028 (R;US) 

Spent Fuel Elements 

Surry Unit 2 end of cycle 5 onsite examination of 17 x 17 
demonstration fuel assembly RD-2 after four cycles of 
exposure. Volume 1, 9:40027 (R;US) 

SURVEY MONITORS 
Modifications 

Operational problems with radiation survey meters - The 

University and Accelerator perspectives, 9:41088 (R;US) 
Performance 
Operational problems with radiation survey meters - The 
University and Accelerator perspectives, 9:41088 (R;US) 
SUSPENSIONS 
See also SLURRIES 
Transport Theory 
Transport properties of multiphase systems. Progress report, 
July 1984, 9:41745 (R;US) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SV 40 VIRUS 
See SIMIAN VIRUS 
SWEAT GLANDS 
See SKIN 
SWEDEN 
Energy Demand 
Clean use of coal in Sweden, 9:39394 (RA;US) 
Energy Supplies 
Clean use of coal in Sweden, 9:39394 (RA;US) 
Spent Fuel Storage 
Review of the Swedish KBS-3 plan for final storage of spent 
nuclear fuel, 9:39697 (R;US) 
SWIRL FLOW : 
See VORTEX FLOW 
SWITCHES 
See also SEMICONDUCTOR SWITCHES 

Electronics Engineering Department. EE technical review, 
9:40934 (R;US) 

Vacuum inductive pulsed power compression for inertial 
confinement fusion, 9:42474 (R;US) 

SWITCHING CIRCUITS 
Noise 
Noise isolation system for high-speed circuits, 9:40938 (P;US) 
SYMPLECTIC GROUPS 
See SP GROUPS 
SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON OSCILLATIONS 
Analytical Solution 

Phase dynamics near transition energy in the Fermilab Main 

Ring, 9:40996 (J;GB) 
SYNCHROTRON RADIATION 
Cherenkov Radiation 

Mechanism of synchrotron radiation, 9:42215 (R;SU;In 

Russian) 
SYNCHROTRONS 
See also BROOKHAVEN AGS 


CERN PS SYNCHROTRON 
CERN SPS SYNCHROTRON 


FERMILAB ACCELERATOR 
IPNS-I SYNCHROTRON 
ITEP SYNCHROTRON 

KEK SYNCHROTRON 
LAMPF II SYNCHROTRON 


NSLS 
SERPUKHOV SYNCHROTRON 
Beam Dynamics 
Effect of beam energy losses on the particle dynamics in 
superconducting synchrotrons, 9:40987 (R;XJ;In Russian) 
Energy Losses 
Effect of beam energy losses on the particle dynamics in 
superconducting synchrotrons, 9:40987 (R;XJ;In Russian) 
Heavy Ion Accelerators 
NUMATRON project from the viewpoint of interdisciplinary 
research project, 9:41011 (RA;JP;In Japanese) 
SYNTHESIS GAS 
Chemical Reactions 
Synthesis of oxygenates on TiO2-supported rhodium: the effect 
of surface parameters and reaction conditions, 9:39800 
(RA;US) 
SYNTHETASES 
See LIGASES 
SYNTHETIC FUELS 
See also HYDROGEN FUELS 


Composition 
Effects of fuel composition upon heat transfer in gas turbine 
combustors, 9:40454 (R;CA) 
Combustion Properties 
Alternate fuels use in a vehicular gas turbine, 9:39622 (R;US) 
U.S. Army alternative gas-turbine fuels research: 
MERADCOM (Mobility Equipment Research and 
Development Command), 9:39652 (R;US) 
Health Hazards 
Health effects of synthetic fuels, 9:41529 (RA;US) 
Thermodynamic Properties 
Thermophysical properties for synthetic fuels, 9:39204 (R;US) 
SYNTHETIC FUELS INDUSTRY 
Information 
Thermophysical properties for synthetic fuels, 9:39204 (R;US) 
SYNTHETIC NATURAL GAS 
See HIGH BTU GAS 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
SYSTEMS ANALYSIS 
Used in the fields of technology research and management for 
problems such as the calculation of failure probabilities and for 
reliability studies of systems and components. 
Reliability 
Determining reliability cut and path set families for a 
capacitated flow network, 9:40309 (RA;US) 


y 


T MATRIX 
See S MATRIX 
T-10 TOKAMAK 
ICR Heating 
ICR heating in the T-10 tokamak under conditions of slow 
dissipation, 9:42369 (R;SU;In Russian) 
T-7 TOKAMAK 
Interferometers 
One-channel SXF interferometer for measuring plasma density 
in the tokamak-7 device, 9:42360 (R;SU;In Russian) 
Lower Hybrid Heating 
Experiments on the current generation by low-hybrid waves in 
the T-7 tokamak, 9:42363 (R;SU;In Russian) 
Plasma 
One-channel SXF interferometer for measuring plasma density 
in the tokamak-7 device, 9:42360 (R;SU;In Russian) 
TACHYONS 


Ideal gas of tachyons, 9:42285 (R;SU) 





Torsion 


Torsion 
Tachyonic torsion in U,-theories of gravitation, 9:42301 


(R;AT) 
TANDEM MIRROR DEVICES 


See TMR REACTORS 
TMX DEVICES 


TANDEM MIRROR TYPE REACTORS 
See TMR REACTORS 
TANDEM MIRRORS 
Prior to September 1983 this concept was indexed to TMX 
DEVICES. 
See also TMX DEVICES 
Plasma 
Theoretical studies in tandem mirror physics, 9:42405 (R;US) 
Ton Drift 
Theoretical studies in tandem mirror physics, 9:42405 (R;US) 
Magnetohydrodynamics 
Theoretical studies in tandem mirror physics, 9:42405 (R;US) 
Plasma Microinstabilities 
Theoretical studies in tandem mirror physics, 9:42405 (R;US) 
TANK FARMS 
See STORAGE FACILITIES 
TANKS 
Volume 
Analysis of tank calibration data from several runs, 9:39777 
(R;US) 
TANTALUM 
Pairing Energy 
Strong-coupling superconductivity of Mg in proximity to Ta, 
9:40524 (R;US) 
TANTALUM 181 TARGET 
Alpha Reactions 
@ meson production in collisions of relativistic nuclei in a 
multiple scattering model, 9:42104 (R;SU;In Russian) 
Peripheral and central nucleus-nucleus collisions at 4.2 
GeV/cxnucleon, 9:42101 (RA;SU;In Russian) 
Carbon 12 Reactions 
a meson production in collisions of relativistic nuclei in a 
multiple scattering model, 9:42104 (R;SU;In Russian) 
Contribution to the study of Au, ‘Hg and *Hg 
compound nuclei, 9:42098 (R;FR;In French) 
Peripheral and central nucleus-nucleus collisions at 4.2 
GeV/cxnucleon, 9:42101 (RA;SU;In Russian) 
Deuteron Reactions 
@ meson production in collisions of relativistic nuclei in a 
multiple scattering model, 9:42104 (R;SU;In Russian) 
Peripheral and central nucleus-nucleus collisions at 4.2 
GeV/cxnucleon, 9:42101 (RA;SU;In Russian) 
Proton Reactions 
Peripheral and central nucleus-nucleus collisions at 4.2 
GeV/cxnucleon, 9:42101 (RA;SU;In Russian) 
TANTALUM OXIDES 
Ionic Conductivity 
Ionic conductivity in lithium hexaoxometallate solid solutions, 
9:40594 (RA;US) 
TANTALUM SULFIDES 
Properties 


Thermodynamic properties of two metal-rich tantalum sulfides: 


TaeS and TaeS, 9:40729 (J;US) 
TAR SAND OIL 
See BITUMENS 
TAR SANDS 
See OIL SANDS 
TAXES 
Economic Impact 
Temporary tax reductions as responses to oil shocks, 9:39600 
(BA;US) 
Recycling 
Revenue recycling using check writing, 9:40251 (BA;US) 


Adsorption 
Review and assessment of radionuclide sorption information 


for the Basalt Waste Isolation Project site, 9:39768 (R;US) 
TECHNETIUM 99 


Critical parameters affecting Tc-99m labeling of human 
fibrinogen in vitro, 9:40777 (RA;IL) 
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TECHNOLOGY TRANSFER 
Reviews 


Pacific Northwest Laboratory technology transfer report, FY 
1983, 9:42510 (R;US) 
TECTONICS 
Mineralization 
Metallic mineralization phenomena along tectonic elements in 
Israel, 9:41557 (RA;IL) 
TELEMETRY 
Sound Waves 
High-data-rate wide-angle underwater acoustic telemetry 
system, 9:41117 (R;US) 
TELLURIUM 
Absorption Spectroscopy 
Study of the measurement, by electrothermal atomization and 
atomic-absorption spectrophotometry, of hydride-forming 
elements, 9:40695 (R;ZA) 
TELLURIUM ALLOYS 
Crystal Growth 
Lattice mismatch and the nature of dissolution in the LPE of 
Pb-salt compounds, 9:40632 (RA;IL) 
TELOPHASE 
See MITOSIS 
TEM (MICROSCOPY) 
See TRANSMISSION ELECTRON MICROSCOPY 
TEMPERATURE EFFECTS 
Computer Calculations 
Procedures used to predict the thermal behavior of soils, 
9:40272 (BA;US) 
TEMPERATURE GRADIENTS 
Metallurgical Effects 
Effect of a thermal gradient applied to a sinusoidal surface 
profile, 9:40526 (R;US) 
TEMPERATURE MEASUREMENT 
National Physical Laboratory Division of Quantum Metrology 
annual report, 1982, 9:41115 (R;GB) 
TENNESSEE 
Energy Emergency Preparedness Program. Final report, June 
20, 1979-September 30, 1980, 9:40241 (R;US) 
TENNESSEE VALLEY AUTHORITY 
Fossil-Fuel Power Plants 
Evaluating multiple coals under multiple standards, 9:39939 
(RA;US) 
Research Programs 
TVA biomass fuels update II, 9:39888 (R;US) 
TENNESSEE VALLEY REGION 
Forestry 
Forestry in the Tennessee Valley: looking beyond the year 
2000, 9:40271 (R;US) 
TEST FACILITIES 
Calibration 
Design and calibration of a rotatable thermal test facility, 
9:40381 (J;US) 
Construction 
Design and construction of a full-thickness guarded hot plate 
test system, 9:40384 (J;US) 
Decommissioning 
Guidelines for developing decommissioning plans for coal 
conversion projects. Final report, 9:39210 (R;US) 
Design 
Design and calibration of a rotatable thermal test facility, 
9:40381 (J;US) 
Design and construction of a full-thickness guarded hot plate 
test system, 9:40384 (J;US) 
TESTING 
See also MATERIALS TESTING 
Equations 
Walsh spectral estimators for test control problems of vehicle 
constructions, 9:42517 (RA;DE) 
Mathematics 
Walsh spectral estimators for test control problems of vehicle 
constructions, 9:42517 (RA;DE) 
TESTING (MATERIALS) 
See MATERIALS TESTING 
TETRACHLOROMETHANE 
See CARBON TETRACHLORIDE 
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TETRAFLUOROMETHANE 
See CARBON TETRAFLUORIDE 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN 
Chemical Reactions 
Effect of cresol as a co-solvent in coal liquefaction and product 
analysis, 9:39291 (J;GB) 
Hydrogen Transfer 
Catalysis of hydrogen transfer: comparison of tubing bomb and 
batch autoclave experiments, 9:39122 (RA;US) 
TEXAS 
Coal Deposits 
Environmental geology of the Yegua-Jackson Lignite Belt, 
southeast Texas, 9:39412 (R;US) 
Environmental geology of the Wilcox Group Lignite Belt, east 
Texas, 9:39411 (R;US) 
Gulf coast lignite development and policy, 9:39405 (RA;US) 
Regional aquifer characterization for deep-basin lignite mining, 
Sabine Uplift area, northeast Texas, 9:39416 (RA;US) 
Energy Analysis 
Texas Energy History 1982, 9:39576 (R;US) 
Energy Source Development 
Gulf coast lignite development and policy, 9:39405 (RA;US) 
Exploratory Wells 
Geothermal exploration in Trans-Pecos, Texas/New Mexico. 
Final report, 9:39911 (R;US) 
Geochemical Surveys 
Chemical composition of deep formation waters, Texas Gulf 
Coast, 9:39910 (RA;US) 
Geothermal exploration in Trans-Pecos, Texas/New Mexico. 
Final report, 9:39911 (R;US) 
Geologic Faults 
Structural styles of the Wilcox growth-fault trend in Texas: 
constraints on geopressured reservoirs, 9:39904 (RA;US) 
Geophysical Surveys 
Geothermal exploration in Trans-Pecos, Texas/New Mexico. 
Final report, 9:39911 (R;US) 
Geopressured Systems 
Integrated geologic study of the Pleasant Bayou-Chocolate 
Bayou area, Brazoria County, Texas: first report, 9:39906 
(RA;US) 
Structural styles of the Wilcox growth-fault trend in Texas: 
constraints on geopressured reservoirs, 9:39904 (RA;US) 
Petroleum Deposits 
Potential for additional oil recovery in Texas, 9:39575 (R;US) 
TEXT EDITORS 
Codes 
SMILE user’s guide: a macro preprocessor for extending 
FORTRAN, 9:42530 (R;US) 
TFTR REACTORS 
Confinement 
Systems engineering approach to the design of magnets for 
fusion devices, 9:42486 (J;FR) 
Magnets 
Systems engineering approach to the design of magnets for 
fusion devices, 9:42486 (J;FR) 
THERAPEUTIC AGENTS 
See DRUGS 
THERMAL BATTERIES 
Electrolytes 
Investigation of the dissolution of CaCrO, in molten LiCl-KCl 
eutectic, 9:40239 (R;US) 
THERMAL CONDUCTION 
Distribution Functions 
Dependence of heat conduction on distribution functions in 
laser produced plasma, 9:42351 (RA;IL) 
THERMAL CONDUCTIVITY 
Computer Calculations 
Procedures used to predict the thermal behavior of soils, 
9:40272 (BA;US) 
Measuring Methods 
National Physical Laboratory Division of Quantum Metrology 
annual report, 1982, 9:41115 (R;GB) 
Thermal conductivity of coal derived liquids, 9:39190 (RA;US) 
THERMAL DECAY TIME LOG 
See NEUTRON-GAMMA LOGGING 


THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL EFFECTS 
See TEMPERATURE EFFECTS 
THERMAL ENERGY STORAGE EQUIPMENT 
Cold Storage 
COLD BATTERY approach to cool storage utilizing off-peak 
electro-mechanica! ice production, 9:40225 (RA;US) 
Ice-building: a sticky problem, 9:40226 (RA;US) 
ing operating efficiency of cool storage systems (Ice), 
9:40224 (RA;US) 
New directions in research and development on cool storage 
systems, 9:40231 (RA;US) 
Off-peak storage, 9:40223 (RA;US) 
Use of desiccant beds for utility load leveling in summer, 
9:40230 (RA;US) 
Commercialization 
Commercialization of electric storage heating, 9:40210 
(RA;US) 
Cost 
Performance and cost attributes of thermal energy storage/heat 
pump systems, 9:40363 (RA;US) 


Use of desiccant beds for utility load leveling in summer, 
9:40230 (RA;US) 
Field Tests 
Thermal storage field test. Final report, 9:40234 (R;US) 
Furnaces 
Crushed rock for residential and commercial thermal energy 
storage furnaces, 9:40212 (RA;US) 
Electrical thermal storage, 1983, 9:40209 (RA;US) 
Heat Pipes 
Ice generation by means of innovative heat pipe technology, 
9:40227 (RA;US) 
Ice 
Ice generation by means of innovative heat pipe technology, 
9:40227 (RA;US) 
Latent Heat Storage 
Latent heat exchange by direct contact vaporization: a new 
concept in energy storage and retrieval, 9:40222 (RA;US) 
Materials 
Survey of alternative materials for electric resistance heat 
storage, 9:40207 (RA;US) 
Off-Peak Energy Storage 
COLD BATTERY approach to cool storage utilizing off-peak 
electro-mechanical ice production, 9:40225 (RA;US) 
Commercialization of electric storage heating, 9:40210 
(RA;US) 
Guidelines for thermal storage workshops, 9:40204 (RA;US) 
Hot water thermal storage shifts demand off-peak year round 
with energy-integrated systems design, 9:40213 (RA;US) 
Phase change materials for heat storage from off-peak electric 
power, 9:40217 (RA;US) 
Olivine 
Unfired Washington olivine heat storage media, 9:40211 
(RA;US) 
P 
Daily Thermal Energy Storage: Canadian experience, 9:40206 
(RA;US) 
Performance and cost attributes of thermal energy storage/heat 
pump systems, 9:40363 (RA;US) 
Performance Testing 
Opportunities and challenges suggested by performance tests of 
electrically charged thermal energy storage units, 9:40208 
(RA;US) 
Phase Change Materials 
Cool storage phase change materials for off-peak electric 
power, 9:40229 (RA;US) 
Domestic air-heating system utilizing phase change materials 
(PCM) energy storage, 9:40215 (RA;US) 
Molten salt phase change thermal storage using composite 
media, 9:40221 (RA;US) 
Organic polyols: solid-state phase change materials for thermal 
energy storage, 9:40218 (RA;US) 
Phase change thermal storage for residential buildings: the 
market potential, 9:40362 (RA;US) 





THERMAL ENERGY STORAGE EQUIPMENT 
Phase Change Materials 


Phase change and thermochemical storage for resistance 
heating, 9:40214 (RA;US) 

Phase change materials for heat storage from off-peak electric 
power, 9:40217 (RA;US) 

Phase change materials with immiscible fluids for cool storage, 
9:40228 (RA;US) 

Research areas for thermal energy storage, 9:40216 (RA;US) 

Survey of advanced thermal storage techniques for building 
applications, 9:40205 (RA;US) 

Thermal energy storage in cross-linked pellets of high-density 
polyethylene, 9:40220 (RA;US) 

Thermal storage utilizing off-peak electro-thermal charging of 
phase change materials, 9:40219 (RA;US) 

Programs 


Phase change thermal storage for residential buildings: the 
market potential, 9:40362 (RA;US) 

Survey of advanced thermal storage techniques for building 
applications, 9:40205 (RA;US) 

ocks 


Crushed rock for residential and commercial thermal energy 
storage furnaces, 9:40212 (RA;US) 
Sensible Heat Storage 
Electrical thermal storage, 1983, 9:40209 (RA;US) 
THERMAL FISSION 
P Invariance 
Mass dependence of the p-odd-angular asymmetry in nuclear 
fission by thermal polarized neutrons, 9:42140 (R;SU;In 
Russian) 
THERMAL GRADIENTS 
See TEMPERATURE GRADIENTS 
THERMAL INSULATION 
Wheatland High School wind generator. Final report, 9:39927 
(R;US) 
Aging 
Thermal resistance and aging of rigid urethane foam insulation, 
9:40407 (J;US) 
Air Flow 
Effect of air movement on thermal resistance of loose-fill 
thermal insulations, 9:40397 (J;US) 


Protection of thermal and cryogenic insulating materials by the 

use of metal jacketing and mastic coatings, 9:40434 (J;US) 
Composite Materials 

Glass-mica composite: a new structural thermal-insulating 

material for building applications, 9:40409 (J;US) 
Corrosive Effects 

Aspects of corrosion testing of thermal-insulating materials, 

9:40374 (J;US) 
Defects 
Thermographic inspection of cavity-wall insulation retrofits, 
9:40387 (J;US) 
Drying 
Can wet roof insulation be dried out, 9:40403 (J;US) 
Economic Analysis 

Engineering and economic evaluation of a commercial 
roof/insulation retrofit, 9:40379 (J;US) 

Study periods and energy price escalation rates: important 
factors in the economic evaluation of insulation systems, 
9:40377 (J;US) 

Fire Hazards 

Tackling safety and health issues in the use of thermal 

insulation, 9:40372 (J;US) 
Health Hazards 

Health aspects of man-made vitreous fiber insulations, 9:41539 
(J;US) 

Tackling safety and health issues in the use of thermal 
insulation, 9:40372 (J;US) 

Heat Losses 
Total system heat loss measurements, 9:40439 (J;US) 
Heat Transfer 

Design and calibration of a rotatable thermal test facility, 
9:40381 (J;US) 

Heat and moisture transfer in a glass fiber roof-insulating 
material, 9:40401 (J;US) 

Influence of moisture on heat transfer through fibrous- 
insulating materials, 9:40400 (J;US) 
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Humidity 
Effect of moisture on thermal resistance of some insulations in 
a flat roof under field-type conditions, 9:40402 (J;US) 
Impact Tests 
Settling of loose-fill insulations due to vibration, 9:40408 (J;US) 
Installation 
Residential sidewall insulation case histories, including 
experiences and problems in the field application of loose fill, 
9:40388 (J;US) 
Jackets 
Protection of thermal and cryogenic insulating materials by the 
use of metal jacketing and mastic coatings, 9:40434 (J;US) 
Life-Cycle Cost 
Life-cycle cost economic optimization of insulation, infiltration, 
and solar aperture in energy-efficient houses, 9:40378 (J;US) 
Mechanical Vibrations 
Settling of loose-fill insulations due to vibration, 9:40408 (J;US) 
Meetings 
Thermal insulation, materials, and systems for energy 
conservation in the ‘80s, 9:40367 (B;US) 
Moisture 
Heat and moisture transfer in a glass fiber roof-insulating 
material, 9:40401 (J;US) 
Payback Period 
Home insulation: the user’s view, 9:40371 (J;US) 
Performance 
Effects of binder decomposition on high-temperature 
performance of mineral wool insulation, 9:40435 (J;US) 
Performance Testing 
Thermal performance of insulated pipe systems, 9:40436 (J;US) 
Safety 
Tackling safety and health issues in the use of thermal 
insulation, 9:40372 (J;US) 
Shrinkage 
Settling of loose-fill insulations due to vibration, 9:40408 (J;US) 
Standards 
Innovative building insulation systems: code acceptance, 
standards, and laboratory accreditation practices in 
Massachusetts, 9:40369 (J;US) 
Testing 
Aspects of corrosion testing of thermal-insulating materials, 
9:40374 (J;US) 
Design of round-robin tests with guarded/calibrated hot boxes, 
guarded hot plates, and heat flow meters, 9:40383 (J;US) 
Thermal Conductivity 
Effect of air movement on thermal resistance of loose-fill 
thermal insulations, 9:40397 (J;US) 
Effect of moisture on thermal resistance of some insulations in 
a flat roof under field-type conditions, 9:40402 (J;US) 
Thermal resistances of insulated brick veneer walls with 
reflective and nonreflective air spaces, 9:40389 (J;US) 
Thermal resistance and aging of rigid urethane foam insulation, 
9:40407 (J;US) 
Thermal Efficiency 
Boiling tests of thermal insulation in conduit-type underground 
heat distribution systems, 9:40438 (J;US) 
Design and construction of a full-thickness guarded hot plate 
test system, 9:40384 (J;US) 
Effectiveness of wall insulation, 9:40398 (J;US) 
Factors influencing the thermal performance of thermal 
insulations for industrial applications, 9:40433 (J;US) 
Thermal performance of various insulations in below-earth- 
grade perimeter application, 9:40393 (J;US) 
Thermal transmittance and conductance of roof constructions 
incorporating fibrous insulation, 9:40395 (J;US) 


hy 

Residential sidewall insulation case histories, including 
experiences and problems in the field application of loose fill, 
9:40388 (J;US) 

Thermographic inspection of cavity-wall insulation retrofits, 
9:40387 (J;US) 

Water Removal 
Can wet roof insulation be dried out, 9:40403 (J;US) 


THERMAL NEUTRONS 


Diffusion Length 
Remarks on some rock neutron parameters, 9:39583 (RA;XA) 
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THERMAL POLLUTION (AIR) 
See AIR POLLUTION 

THERMAL POLLUTION (WATER) 
See WATER POLLUTION 

THERMAL POWER PLANTS 


See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 


Increasing the efficiency of thermal power stations, 9:39985 
(R;AT) 
Environmental Effects 
Analysis of sediment and suspended matter for halogenated 
products from chlorination of power plant cooling water, 
9:40001 (R;US) 


Increasing the efficiency of thermal power stations, 9:39984 
(R;AT;In German) 
Increasing the efficiency of thermal power stations, 9:39985 


Increasing the efficiency of thermal power stations, 9:39984 

(R;AT;In German) 
Steam Condensers 

Changes to ASME Steam Condensing Apparatus Power Test 
Code (PTC) 12.2 and TVA condenser test experience, 
9:39981 (RA;US) 

Church-window condenser concept, design, and experience, 
9:39968 (RA;US) 

Coating systems for protecting condenser components exposed 
to cooling water, 9:39977 (RA;US) 

Condenser systems reliability - the A/E’s role, 9:39959 
(RA;US) 

Condenser design and procurement guidelines, 9:39960 
(RA;US) 

Condenser tube rolling tests, 9:39964 (RA;US) 

Condenser performance improvements: techniques developed 
by the CEGB, 9:39971 (RA;US) 

Condenser cleanliness methods and practices at Florida Power 
and Light Company, 9:39979 (RA;US) 

Condensers, problems, remedies: ENEL experiences, 9:39980 
(RA;US) 

Corrosion monitoring of condensing systems, 9:39978 (RA;US) 

Current cathodic protection practice in steam surface 
condensers, 9:39972 (RA;US) 

Cycling tests of rolled tube joints sea cure, Al-6X, and 
titanium, 9:39965 (RA;US) 

High reliability condenser design, 9:39958 (RA;US) 

Improvement of condenser deaeration, 9:39974 (RA;US) 

Improving the thermal performance of large condenser tube 
bundles, 9:39967 (RA;US) 

Keynoote address power plant condenser technology - the 
state of the art, 9:39957 (RA;US) 

Kinetic bonding of condenser tubes to tubesheets, 9:39966 
(RA;US) 

Performance of mechanically-expanded tube joints, 9:39963 
(RA;US) 

Replacement of Unit No. 7 steam surface condenser mystic 
station No. 200 of Boston Edison Company, 9:39973 
(RA;US) 

Requirements and experience with mechanically expanded tube 
joints, 9:39962 (RA;US) 

Space allotment for surface condensers, 9:39961 (RA;US) 

Swedish State Power Board's experience with welded tube 
joints, 9:40115 (RA;US) 

Symposium on state-of-the-art condenser technology, 9:39956 
(R;US) 

Tube bundle design and performance experience in large units, 
9:39969 (RA;US) 

Tube bundle design and performance experience in large EDF 
condensers, 9:39970 (RA;US) 

THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 


Chemical composition of deep formation waters, Texas Gulf 
Coast, 9:39910 (RA;US) 


Qualitative Chemical Analysis 
Application of analytical methods for trace elements in 
geothermal waters. Pt. 2, 9:39921 (R;XE) 
THERMIONIC CELLS 
See THERMIONIC CONVERTERS 
THERMIONIC CONVERTERS 
Thermionic converters. Part 1, 9:42443 (R;SU;In Russian) 
THERMIONIC GENERATORS 
See THERMIONIC CONVERTERS 
THERMISTORS 
Fluctuations 
Problem of the ALLEN-BRADLEY thermistor drift, 9:40930 
(R;XJ;In Russian) 
Ultralow T: 
Problem of the ALLEN-BRADLEY thermistor drift, 9:40930 
(R;XJ;In Russian) 
THERMOCHEMICAL HEAT STORAGE 
Economic Analysis 
Phase change and thermochemical storage for resistance 
heating, 9:40214 (RA;US) 
THERMODYNAMIC PROPERTIES 
See also THERMAL CONDUCTIVITY 
Iterative Methods 
Effective utilization of equations of state for thermodynamic 
properties in process simulation, 9:40797 (J;US) 
Measuring Instruments 
Apparatus for determination of vapor-liquid equilibria of 
systems containing coal-derived materials, 9:39359 (RA;US) 
Recommendations 
Thermophysical properties for synthetic fuels, 9:39204 (R;US) 
THERMOELECTRIC CELLS 
See THERMOELECTRIC GENERATORS 
THERMOKLECTRIC CONVERTERS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC GENERATORS 
Accidents 
KOVEC studies of radioisotope thermoelectric generator 
response (In connection with possible NASA space shuttle 
accident explosion scenarios), 9:40922 (R;US) 


KOVEC studies of radioisotope thermoelectric generator 
response (In connection with possible NASA space shuttle 
accident explosion scenarios), 9:40922 (R;US) 

THERMOLUMINESCENCE 
Glow Curve 

Observation of a single thermoluminescence glow peak 
described by kinetics more general than the usual Ist and 
2nd order kinetics, 9:41033 (R;US) 

THERMOLUMINESCENT DOSEMETERS 
Calibration 

Measurement of depth dose factors for various 60-Co and X- 
ray beams with ion chambers and thermoluminescent 
dosemeters. Final report for the period 1 May 1982-30 April 
1983, 9:42236 (R;AT) 

Humidity 

Effect of the temperature and relative humidity in dosemeters 

used for personnel monitoring, 9:41453 (R;BR;In Portuguese) 
Temperature Effects 

Effect of the temperature and relative humidity in dosemeters 

used for personnel monitoring, 9:41453 (R;BR;In Portuguese) 
THERMONUCLEAR IGNITION 
Lawson Criterion 

Minimum-size tokamak concept for conditions near ignition, 

9:42477 (R;SE) 
Limiting Values 

Minimum-size tokamak concept for conditions near ignition, 

9:42477 (R;SE) 
Thermal Diffusion 

Feedback control of thermal runaway with compression- 

decompression, 9:42463 (R;JP) 
THERMONUCLEAR REACTOR MATERIALS 
Fracture Properties 

Design and performance of a ring-shaped clip gage for fracture 

mechanics testing, 9:40545 (RA;US) 





Neutron Dosimetry 

Recent developments in neutron dosimetry and damage 

calculations for fusion materials irradiations, 9:42432 (R;US) 
Physical Radiation Effects 

Recent developments in neutron dosimetry and damage 

calculations for fusion materials irradiations, 9:42432 (R;US) 
Radioactivation 

Importance of activation products in fusion safety, 9:42442 

(R;US) 
Research Programs 

Development and analysis of fusion breeder blanket neutronics. 
Progress report, November 1, 1983-October 31, 1984, 
9:42438 (R;US) 

Sputtering 

Sputtering and its importance for the thermonuclear fusion, 

9:42458 (RA;AT) 
Test Facilities 

Development and analysis of fusion breeder blanket neutronics. 
Progress report, November 1, 1983-October 31, 1984, 
9:42438 (R;US) 

Key issues of fusion nuclear technology development 
(FINESSE). Progress report, November 1, 1983-October 31, 
1984, 9:42439 (R;US) 

Thermal Shock 

Thermal response of the first wall of a fusion reactor blanket 

to plasma disruptions, 9:42440 (R;NL) 


THERMONUCLEAR REACTORS 


For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed. 


See also D-T REACTORS 
I-BEAM TYPE REACTORS 
TOKAMAK TYPE REACTORS 


Physical-engineering aspects of a thermonuclear reactor, 
9:42356 (R;SU;In Russian) 
Breeding Blankets 
Fusion blanket high temperature heat transfer, 9:42502 (J;US) 


Partially-catalyzed-deuterium fusion breeders with tritium 
assistance, 9:42445 (RA;IL) 
Control Systems 
Feedback control of thermal runaway with compression- 
decompression, 9:42463 (R;JP) 
Economics 
Partially-catalyzed-deuterium fusion breeders with tritium 
assistance, 9:42445 (RA;IL) 
Reactor Fueling 
Laser pellet plasmas for filling magnetic confinement 
configurations, 9:42417 (BA;US) 
Research Programs 
Engineering Physics Division progress report, December 31, 
1983, 9:40275 (R;US) 
Fusion technology program. Semi-annual report, January-June 
1983, 9:42441 (R;NL) 
Shielding 
Investigation of shielding analysis method for fusion reactors, 
9:42466 (R;JP;In Japanese) 
Tritium Recovery 
Analysis of the tritium requirements for a power reactor, 
9:42429 (R;FR) 


THERMONUCLEAR WEAPONS 


See NUCLEAR WEAPONS 


THICKNESS GAGES 


Backscattering 
Non-contacting gauging of coat-thickness of covered wires, 
9:41081 (R;AT;In German) 
Beta Detection 
Non-contacting gauging of coat-thickness of covered wires, 
9:41081 (R;AT;In German) 
Radiometric Gages 
Non-contacting gauging of coat-thickness of covered wires, 
9:41081 (R;AT;In German) 


THIN FILMS 


Deposition 
Contamination analysis of TiO2 thin films deposited using ion 
assisted deposition, 9:40604 (R;US) 


THIO COMPOUNDS 


See ORGANIC SULFUR COMPOUNDS 
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THIOPHENE 
Desulfurization 
Reactions of the 7-thiophene ligand in (eta~-C,H,S) Mn(CO)s*. 
Mechanistic possibilities for catalytic hydrodesulfurization, 
9:39289 (J;US) 
THIRRING MODEL 
Transfer Matrix Method 
Transfer matrix for the lattice Thirring model, 9:41924 (R;XA) 
THOMAS-FERMI MODEL 
Temperature 
Asymptotic exactness of finite temperature. Thomas-Fermi 
theory, 9:41742 (R;AT) 
THOMAS-FERMI-DIRAC MODEL 
See THOMAS-FERMI MODEL 
THORAX 
See CHEST 
THORIUM 
Activation Analysis 
Determination of fissile elements by photofission delayed 
neutron counting, 9:40683 (R;SU) 
Adsorption 
Review and assessment of radionuclide sorption information 
for the Basalt Waste Isolation Project site, 9:39768 (R;US) 
Sorption behaviour of well-defined oxidation states, 9:40783 
(R;SE) 
Aerial Monitoring 
Airborne radiometric: Data evaluation and calibration, 9:39673 
(RA;XA) 
Chemical Bonds 
EXAFS studies of sodium silicate glasses containing dissolved 
actinides, 9:40622 (R;US) 
Fine Structure 
Extended x-ray absorption fine structure (EXAFS) studies of 
the actinides, 9:40771 (R;US) 
Gamma Logging 
Calibration guidance provided by the absolute intensities of 
uranium and thorium gamma rays, 9:39674 (RA;XA) 
Proposed K-U-Th logging calibration facility for the petroleum 
industry, 9:39582 (RA;XA) 
Gamma Spectroscopy 
Airborne radiometric: Data evaluation and calibration, 9:39673 
(RA;XA) 
THORIUM 231 
Energy Levels 
Nuclear data sheets for A = 231, 235, 239, 9:42150 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 231, 235, 239, 9:42150 (J;US) 
THORIUM 232 
Radiometric Surveys 
Aerial radiometric survey over Israel, 9:41564 (RA;IL) 
THORIUM 232 TARGET 
Neutron Reactions 
Fission cross section measurements in reactor physics and 
dosimetry benchmarks, 9:42134 (RA;XA) 
THORIUM CYCLE 
Fuel Management 
Data base for PHW reactor operating on a once-through, low 
enriched uranium-thorium cycle. Final report for the period 
15 March 1980-14 December 1983, 9:40055 (R;XA) 
THORIUM D 
See LEAD 208 
THORIUM ORES 
Aerial Prospecting 
Airborne radiometric: Data evaluation and calibration, 9:39673 
(RA;XA) 
THORIUM OXIDES 
Tonic Conductivity 
Transport properties of fluorite oxides, 9:40582 (RA;US) 
THORON 
See RADON 220 
THREE MILE ISLAND-2 REACTOR 
Control Rod Drives 
TMI-2 leadscrew radionuclide deposition and characterization, 
9:40158 (R;US) 
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Decontamination 
Metallurgical examination of, and resin transfer from, Three 
Mile Island prefilter liners, 9:40035 (R;US) 
Radioactive Waste Processing 
Treatment of special waste at Three Mile Island, 9:40042 
(BA;XA) 
Radioactive Waste Storage 
Metallurgical examination of, and resin transfer from, Three 
Mile Island prefilter liners, 9:40035 (R;US) 
THREE-BODY PROBLEM 
Computer Codes 
Standardization of calculation programs for the Faddeev 
equations as illustrated by the elastic pion-deuteron 
scattering, 9:41873 (R;XJ;In Russian) 
THRESHOLD DOSE 
Dose Limits 
Considerations concerning de minimis quantities of radioactive 
waste suitable for dumping at sea under a general permit. 
Report of an advisory group meeting organized by the 
IAEA and held in Vienna, 2-6 July 1979, 9:39720 (R;XA) 
THROMBOCYTES 
See BLOOD PLATELETS 
TIGHT SANDS 
See SANDSTONES 
TIME-OF-FLIGHT SPECTROMETERS 
Calibration 
Investigation of the neutron energy spectrum from the 
spontaneous fission of Cf-252 by means of time-of-flight 
spectroscopy, 9:41045 (RA;XA) 
TIME-SERIES ANALYSIS 
Accuracy 
Average value of correlated time series, with applications in 
dendroclimatology and hydrometeorology, 9:41143 (J;US) 
TIN 
Adsorption 
Review and assessment of radionuclide sorption information 
for the Basalt Waste Isolation Project site, 9:39768 (R;US) 
Catalytic Effects 
Bench-scale continuous reactor studies on the catalysed 
hydrogenation of Victorian brown coal, 9:39123 (RA;US) 
X-Ray Spectroscopy 
Determination, by x-ray spectrometry, of trace amounts of tin 
in titanium-bearing ores and concentrates and in siliceous 
materials. Laboratory method No. 50/51, 9:40696 (R;ZA) 
TIN ALLOYS 
Physical Radiation Effects 
Study of positron annihilation technique of radiation damages 
in titanium alloys irradiated with protons, 9:40522 (RA;SU;In 
Russian) 


Behaviour of liptinite group macerals during liquefaction of 
Canadian and South American sub-butiminous coals, 9:39114 
(RA;US) 

Catalysis of hydrogen transfer: comparison of tubing bomb and 
batch autoclave experiments, 9:39122 (RA;US) 

TIN OXIDES 
Electric Conductivity 

Ceramic materials for MHD electrodes (In2zOs-SnO2), 9:40327 
(R;US) 

TIN SULFIDES 
Superconductivity 

Effect of pressure and oxygen defects in divalent Chevrel- 

phase superconductors, 9:40659 (J;US) 
Transition Temperature 

Effect of pressure and oxygen defects in divalent Chevrel- 

phase superconductors, 9:40659 (J;US) 
TIN TELLURIDES 
Crystal Growth 

Lattice mismatch and the nature of dissolution in the LPE of 

Pb-salt compounds, 9:40632 (RA;IL) 
Spectral Response 

Spectral response of PbTe/Pbsub(I-x)Snsub(x)Te 

heterostructure diodes at low temperatures, 9:41040 (RA;IL) 


TIRES 
Depolymerization 
Thermal depolymerisation of waste tires by heavy oils, 9:40430 
(R;LU) 
TISSUE-EQUIVALENT MATERIALS 
Charged-Particle Transport 
Discussion of electron cross sections for transport calculations, 
9:42201 (RA;US) 
TITANIUM 
Electronic Structure 
Electron emission and ion desorption spectroscopy of clean 
and oxidized Ti(0001). Interim report, 9:40490 (R;US) 
Neutron Reactions 
Study of excited states in “Ti, “Ti and *°Ti by means of 
radiative neutron capture, 9:42069 (R;NL) 
Oxidation 
Electron emission and ion desorption spectroscopy of clean 
and oxidized Ti(0001). Interim report, 9:40490 (R;US) 
Sorptive Properties 
Characteristic of metallic state properties of mendelevium and 
other actinoids by thermochromatography, 9:40779 (R;SU) 
TITANIUM 46 TARGET 
Carbon 12 Reactions 
Study of the fusion-evaporation reactions for the compound 
nuclei **Ni, © Ni, **Ni formed by symmetrical and 
asymmetrical channels from energies below the Coulomb 
barrier, 9:42070 (R;FR;In French) 
TITANIUM 47 TARGET 
Neutron Reactions 
Study of excited states in “*Ti, “Ti and *°Ti by means of 
radiative neutron capture, 9:42069 (R;NL) 
TITANIUM 48 
Energy Levels 
Study of excited states in “*Ti, ““Ti and *°Ti by means of 
radiative neutron capture, 9:42069 (R;NL) 
TITANIUM 48 TARGET 
Carbon 12 Reactions 
Study of the fusion-evaporation reactions for the compound 
nuclei **Ni, © Ni, *Ni formed by symmetrical and 
asymmetrical channels from energies below the Coulomb 
barrier, 9:42070 (R;FR;In French) 
Oxygen 18 Reactions 
Neutron emission by quasi-projectile and quasi-target fragments 
in the reaction *O+ “Ti at 6.4MeV/A, 9:42074 (RA;FR;In 
French) 
TITANIUM 49 
Energy Levels 
Study of excited states in “*Ti, “°Ti and *°Ti by means of 
radiative neutron capture, 9:42069 (R;NL) 
TITANIUM 49 TARGET 
Neutron Reactions 
Study of excited states in “*Ti, “°Ti and *°Ti by means of 
radiative neutron capture, 9:42069 (R;NL) 
TITANIUM 50 
Energy Levels 
Study of excited states in “*Ti, “°Ti and *°Ti by means of 
radiative neutron capture, 9:42069 (R;NL) 
M1.-Transitions 
Excitation of M1 transitions by inelastic proton scattering at 
200MeV, 9:42075 (RA;FR;In French) 
TITANIUM 50 TARGET 
Carbon 12 Reactions 
Study of the fusion-evaporation reactions for the compound 
nuclei **Ni, © Ni, **Ni formed by symmetrical and 
asymmetrical channels from energies below the Coulomb 
barrier, 9:42070 (R;FR;In French) 
TITANIUM ALLOYS 
See also ALLOY-A-286 
TITANIUM BASE ALLOYS 
Phase Studies 
Re-evaluation of phase separation in Ti-Zr-Be metallic glasses, 
9:40565 (R;US) 





TITANIUM BASE ALLOYS 
Chemical Composition 


TITANIUM BASE ALLOYS 
Chemical Composition 

Optimization of mechanical/corrosion properties of Ti-Code-12 
plate and sheet. Part I. Compositional effects. Stage I final 
report, 9:40554 (R;US) 

Corrosion 

Optimization of mechanical/corrosion properties of Ti-Code-12 
plate and sheet. Part I. Compositional effects. Stage I final 
report, 9:40554 (R;US) 

Mechanical Properties 

Optimization of mechanical/corrosion properties of Ti-Code-12 
plate and sheet. Part I. Compositional effects. Stage I final 
report, 9:40554 (R;US) 

Physical Radiation Effects 

Interaction of positrons with radiation defects with titanium 
alloys irradiated with alpha-particles, 9:40523 (RA;SU;In 
Russian) 

Radiation-induced erosion of titanium alloy surface and 
hydrogen adsorption under H* and He* ion bombardment, 
9:40515 (R;SU;In Russian) 

Study of positron annihilation technique of radiation damages 
in titanium alloys irradiated with protons, 9:40522 (RA;SU;In 
Russian) 

TITANIUM NITRIDES 
Energy Beam Deposition Films 
Analysis of ion plated and implanted titanium nitride films by 
electron spectroscopies, 9:40635 (RA;AT) 
TITANIUM OXIDES 
See also RUTILE 
Catalytic Effects 

Synthesis of oxygenates on TiO2-supported rhodium: the effect 
of surface parameters and reaction conditions, 9:39800 
(RA;US) 

Deposition 

Contamination analysis of TiO2 thin films deposited using ion 

assisted deposition, 9:40604 (R;US) 
Electric Conductivity 
Redox behavior of high temperature electrodes, 9:40337 
(RA;US) 
TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 
TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 
TLP DEVICES 
See also ZETA DEVICES 
Transformers 
Experimental and theoretical investigation of the iron core 
transformer for the EXTRAP T1 device, 9:42478 (R;SE) 
TMPN 
See ORGANIC OXYGEN COMPOUNDS 
TMR REACTORS 
Design 

Linked tandem mirror configuration as a possible steady state 

high B plasma container, 9:42462 (R;JP) 
TMX DEVICES 
Plasma Confinement 
Thermal barrier confinement experiments in the TMX-U 
tandem mirror, 9:42404 (R;US) 
TOKAMAK DEVICES 
See also DITE TOKAMAK 
JIPPT-2 DEVICE 
SPHEROMAK DEVICES 
T-10 TOKAMAK 
T-7 TOKAMAK 

Design and technological peculiarities of the TM-4A 

installation, 9:42460 (RA;SU;In Russian) 
Ballooning Instability 

Nonlinear HHD-equations and dissipative ballooning modes, 
9:42371 (R;SU;In Russian) 

Theory of resistive ballooning modes in tokamak devices, 
9:42364 (R;SU;In Russian) 

Theory of resistive ballooning modes in tokamaks, 9:42423 
(TG;US) 

Beam Injection Heating 

Using the Landau kinetic equation for description of plasma 
heating in fast atom injection in the T-11 tokamak, 9:42366 
(R;SU;In Russian) 
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Beta Ratio 
Minimum-size tokamak concept for conditions near ignition, 
9:42477 (R;SE) 
Cyclotron Radiation 
ECE measurements on the TORTUR III tokamak, 9:42397 
(R;NL) 
Design 
Density limit of tokamaks, 9:42475 (R;SE) 
Diffusion 
Study on the plasma diffusion in the T-10 tokamak using pulse 
single-action leak-in of deuterium and periodic modulation of 
deuterium flux into a plasma, 9:42362 (R;SU;In Russian) 
ECR Heating 
ECR heating of a plasma in the TM-4 tokamak. Study on the 
transport coefficients, 9:42357 (R;SU;In Russian) 
Electrical Insulators 
Complex studies of mockups of electric insulators of 
cryoresistive coils of the T-15 device electromagnet system, 
9:42461 (RA;SU;In Russian) 
Energy Balance 
Physical-engineering aspects of a thermonuclear reactor, 
9:42356 (R;SU;In Russian) 
Energy Losses 
Feedback control of thermal runaway with compression- 
decompression, 9:42463 (R;JP) 
Equilibrium Plasma 
Numerical computation of MHD equilibria, 9:42373 (R;RO) 
Plasma equilibrium and field diffusion during current rise phase 
of STP-2 screw pinch tokamak, 9:42382 (R;JP) 
Fast Magnetoacoustic Waves 
Magnetoacoustic instability on flight alpha particles, 9:42365 
(R;SU;In Russian) 
Helical Instability 
Internal helical mode m = 1 of a tokamak in the plateau and 
banana regimes, 9:42424 (TG;US) 
Ion Temperature 
Study of ion cyclotron fluctuations. Application to the 
measurement of the ion temperature, 9:42349 (R;FR;In 
French) 
Lower Hybrid Heating 
Quasi-steady state particle fluxes in plasma generated by 
nonlinear action of electromagnetic waves, 9:42378 
(RA;CS;In Czech) 
Magnet Coils 
Tokamak corrugation, 9:42446 (R;SU;In Russian) 
Magnetic Field Configurations 
Corrugation of the toroidal magnetic field in tokamak devices, 
9:42447 (R;SU;In Russian) 
Magnetic Fields 
Tokamak corrugation, 9:42446 (R;SU;In Russian) 
Magnetohydrodynamics 
Lecture notes on ideal magnetohydrodynamics, 9:42394 
(R;NL) 
Mathematical Models 
Minimum-size tokamak concept for conditions near ignition, 
9:424°7 (R;SE) 
C..-Line Control Systems 
Computation process organization in systems for physical 
experiment automation, 9:42457 (R;SU;In Russian) 
On-Line Measurement Systems 
Computation process organization in systems for physical 
experiment automation, 9:42457 (R;SU;In Russian) 
Optimization 
Optimal shape of a toroidal surface, 9:42452 (R;SU;In Russian) 
Particle Losses 
ECR heating of a plasma in the TM-4 tokamak. Study on the 
transport coefficients, 9:42357 (R;SU;In Russian) 
Pinch Effect 
Simulation of particle balance in a tokamak, 9:42361 (R;SU;In 
Russian) 
Plasma Density 
Density limit of tokamaks, 9:42475 (R;SE) 
Simulation of particle balance in a tokamak, 9:42361 (R;SU;In 
Russian) 
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Plasma Diagnostics 

Study of ion cyclotron fluctuations. Application to the 
measurement of the ion temperature, 9:42349 (R;FR;In 
French) 

Study on the plasma diffusion in the T-10 tokamak using pulse 
single-action leak-in of deuterium and periodic modulation of 
deuterium flux into a plasma, 9:42362 (R;SU;In Russian) 

Two-wave laser interferometer for measuring plasma density at 
the tokamak devices, 9:42370 (R;SU;In Russian) 

Plasma Drift 

Numerical model for diffusion of helium in a hydrogen plasma, 
9:42396 (R;NL) 

Relaxation of plasma rotation in a tokamak in the presence of 
extraneous forces and corrugation of the magnetic field, 
9:42406 (TG;US) 

Plasma Filament 

Study on transfer and breakaway mechanisms in the T-7 
tokamak by means of poloidal field disturbance, 9:42358 
(R;SU;In Russian) 

Three-position bridge inverter in the automation system for 
plasma filament equilibrium confinement, 9:42455 (R;SU;In 
Russian) 

Plasma Instability 

Magnetoacoustic instability on flight alpha particles, 9:42365 

(R;SU;In Russian) 
Screw Pinch 

Plasma equilibrium and field diffusion during current rise phase 

of STP-2 screw pinch tokamak, 9:42382 (R;JP) 
Superconducting Cables 

Effect of a homogeneous magnetic field length on the critical 
currents, and behaviour of V-1 characteristics of 
superconducting cables, 9:42454 (R;SU;In Russian) 

Superconducting Coils 

Study on the T-15 tokamak model coils made of a 
superconducting current-carrying element, 9:42450 (R;SU;In 
Russian) 

Thermonuclear Ignition 

Minimum-size tokamak concept for conditions near ignition, 

9:42477 (R;SE) 
Thyristors 

Three-position bridge inverter in the automation system for 
plasma filament equilibrium confinement, 9:42455 (R;SU;In 
Russian) 

TOKAMAK FUSION TEST REACTOR 
See TFTR REACTORS 
TOKAMAK TYPE REACTORS 
See also DOUBLET REACTORS 
INTOR TOKAMAK 
ISX TOKAMAK 
JET REACTORS 
JT-60 REACTORS 
TFTR REACTORS 
Waste Heat Utilization 
Fusion and high temperature electrolysis, 9:42426 (RA;US) 
TOLUENE 
Solvent Properties 

Measurement and prediction of aromatic solute distribution 
coefficients for aqueous-organic solvent systems. Final 
report, 9:39388 (R;US) 

TOMOGRAPHY 
Electron Beams 

Time-resolved tomographic images of a relativistic electron 

beam, 9:41121 (R;US) 


Time-resolved tomographic images of a relativistic electron 
beam, 9:41121 (R;US) 
Performance Testing 
Assessment of the Philips BT-S4 Bucky tomography system, 
9:41384 (R;GB) 
TOP ACCIDENTS 


See TRANSIENT OVERPOWER ACCIDENTS 
TOROIDAL LONGITUDINAL PINCH DEVICE 
See TLP DEVICES 
TOSCO PROCESS 
Comparative Evaluations 
Economic comparison of five process concepts for using 
eastern oil shale, 9:39662 (R;US) 


Cost Benefit Analysis 
Economic comparison of five process concepts for using 
eastern oil shale, 9:39648 (J;US) 
TOTAL ENERGY SYSTEMS 
Performance 
Application of total energy systems to housing developments, 
9:40447 (R;US) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 
TOWER FOCUS POWER PLANTS 
Coordinated Research Programs 
Long term European investment in energy R and D, 9:40244 
(R;LU) 
TOWERS (EXTRACTION) 
See EXTRACTION COLUMNS 
TOXIC MATERIALS 


Rate of biodegradiation of toxic organic compounds while in 
contact with organics which are actively composting. Final 
report, 9:41202 (R;US) 

Environmental Transport 

Physico-chemical model of toxic substances in the Great 

Lakes, 9:41246 (R;US) 
TOXICITY 
Research Programs 

National Toxicology Program review of current DHHS 
(Department of Health and Human Services), DOE 
(Department of Energy), and EPA (Environmental 
Protection Agency) research related to toxicology, Fiscal 
Year 1984, 9:41522 (R;US) 

TRACE ELEMENTS 
See ELEMENTS 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRACKS 
See PARTICLE TRACKS 
TRAFFIC CONTROL 
Photovoltaic Power Supplies 
Spotted Wolf Photo Voltaic Unit installation, 9:39895 (R;US) 
TRAINING-RESEARCH REACTOR KYOTO 
See KUR REACTOR 
TRAJECTORIES 
Computer Calculations 

Trajectory estimation using combined time-of-arrival and 

velocity measurements, 9:42338 (R;US) 
TRANSCRIPTION 


Biological activity of cloned mammary tumor virus DNA 
fragments that bind purified glucocorticoid receptor protein 
in vitro, 9:41338 (BA;US) 

Cold Spring Harbor symposia on quantitative biology. Volume 
XLVII, Part 2. Structures of DNA, 9:41298 (B;US) 

Constitutive transcriptional control signals of the herpes 
simplex virus tk gene, 9:41335 (BA;US) 

DNA conformation and transcription initiation of eukaryotic 
tRNA genes, 9:41327 (BA;US) 

Potentiator effect of the SV40 72-bp repeat on initiation of 
transcription from heterologous promoter elements, 9:41333 
(BA;US) 

Transcription of circular and linear DNAs in amphibian 
oocytes, 9:41336 (BA;US) 

Genetic Control 

Developmental regulation of Xenopus 5S RNA genes, 9:41328 

(BA;US) 
TRANSDUCERS 
Design 

Systems approach to semiconductor transducer design, 9:40477 

(RA;DE) 
Electronic Circuits 

Systems approach to semiconductor transducer design, 9:40477 

(RA;DE) 
TRANSFER (HEAT) 
See HEAT TRANSFER 





TRANSFER (IN ENVIRONMENT) 
Fermions 


TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER (IN ORGANISM) 
See RADIONUCLIDE KINETICS 
TRANSFER (MASS) 
See MASS TRANSFER 
TRANSFER MATRIX METHOD 
Fermions 
Transfer matrix for the lattice Thirring model, 9:41924 (R;XA) 
Two-Dimensional Calculations 
Transfer matrix for the lattice Thirring model, 9:41924 (R;XA) 
TRANSFER RNA 
Genes 
Codon usage and transfer RNA contents: organism-specific 
codon-choice patterns in reference to the isoacceptor 
contents, 9:41346 (BA;US) 
DNA conformation and transcription initiation of eukaryotic 
tRNA genes, 9:41327 (BA;US) 
Role of tRNA structure in transcription and processing, 
9:41329 (BA;US) 
Molecular Structure 
Role of tRNA structure in transcription and processing, 
9:41329 (BA;US) 
Transcription 
Role of tRNA structure in transcription and processing, 
9:41329 (BA;US) 
TRANSFERRIN 


Comparison of Ge-68/Ga-68 generator systems for 
radiopharmaceutical production, 9:40792 (J;GB) 
TRANSFORMATIONS (ONCOGENIC) 
See ONCOGENIC TRANSFORMATIONS 
TRANSFORMATIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSFORMERS 
Experimental and theoretical investigation of the iron core 
transformer for the EXTRAP T1 device, 9:42478 (R;SE) 
TRANSIENT OVERPOWER ACCIDENTS 
Temperature Gradients 
Calibration and qualification of the Los Alamos Failure Model 
(LAFM) (LMFBR), 9:40182 (R;US) 
TRANSIENT SPECIES 
See REACTION INTERMEDIATES 
TRANSIENTS 
Computerized Simulation 
Model for transient simulation in a PWR steam circuit, 9:40038 
(R;BR;In Portuguese) 
Hydraulics 
Control variable method: a fully implicit numerical method for 
solving conservation equations for unsteady multidimensional 
fluid flow, 9:40102 (R;FR) 
Image Processing 
Acquisition and processing of optical two-dimensional 
transients using a video tape recorder, 9:41039 (RA;IL) 
TRANSISTORS 
See also MOS TRANSISTORS 
Physical Radiation Effects 
Microwave susceptibility experiments, 9:41100 (R;US) 
TRANSITION ELEMENTS 
See also CHROMIUM 
COBALT 
COPPER 
GOLD 
IRON 
MANGANESE 
MOLYBDENUM 
NICKEL 
NIOBIUM 
SILVER 
TANTALUM 
TECHNETIUM 
TITANIUM 
TUNGSTEN 
VANADIUM 
ZIRCONIUM 
Radioactivity Logging 
Sensitivity of in situ borehole neutron activation for the noble 
elements, 9:41567 (RA;XA) 
TRANSITION METALS 
See TRANSITION ELEMENTS 


TRANSITIONS (ENERGY LEVEL) 
See ENERGY-LEVEL TRANSITIONS 
TRANSITIONS (PHASE) 
See PH4**' *ANSFORMATIONS 
TR“ ‘Si GRS 
Intec. « « e Display Devices 
Interactive software in the booster synchrotron on-line control 
system, 9:42526 (R;SU;In Russian) 
TRANSMISSION ELECTRON MICROSCOPY 
Chemical Analysis 
EDS round-robin evaluation of Type 308 austenitic stainless 
steel, 9:40666 (R;US) 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPLUTONIUM COMPOUNDS 
See also AMERICIUM COMPOUNDS 


CALIFORNIUM COMPOUNDS 
CURIUM COMPOUNDS 


Distribution Functions 
Separation of transplutonium elements with organic 
phosphorus solid extractants on chloromethylated styrene, 
9:40673 (R;SU;In Russian) 
TRANSPLUTONIUM ELEMENTS 
See also AMERICIUM 
CALIFORNIUM 
CURIUM 
EINSTEINIUM 
FERMIUM 
MENDELEVIUM 
Alpha Spectroscopy 
Selective determination of plutonium and transplutonic 
elements (Am, Cm) in feces ashes, 9:41204 (R;FR;In French) 
TRANSPORT (ATOMS) 
See ATOM TRANSPORT 
TRANSPORT (IN ORGANISMS) 
See RADIONUCLIDE KINETICS 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORT THEORY 
See also GAMMA TRANSPORT THEORY 
NEUTRON TRANSPORT THEORY 
Advection 
Pointwise interactions of finite element modeling of advection- 
diffusion equations, 9:42315 (R;US) 
Diffusion 
Pointwise interactions of finite element modeling of advection- 
diffusion equations, 9:42315 (R;US) 
P1-Approximation 
Using spherical functions in calculation of shielding functionals 
by the conjugate disturbance method, 9:42212 (R;SU;In 
Russian) 
Research Programs 
Transport properties of multiphase systems. Progress report, 
July 1984, 9:41745 (R;US) 
TRANSPORTATION SECTOR 
Research Programs 
Fiscal year 1985 Department of Energy authorization 
(transportation programs). Hearings before the 
Subcommittee on Transportation, Aviation and Materials of 
the Committee on Science and Technology, House of 
Representatives, Ninety-Righth Congress, Second Session, 
February 21,22, 1984, 9:40418 (B;US) 
TRANSPORTATION SYSTEMS 
See also BUSES 
MASS TRANSIT SYSTEMS 
Mathematical Models 
Analyzing the transportation impacts of increased coal haulage: 
two case studies, 9:39485 (J;GB) 
Reliability 
Modular decomposition and reliability computation in 


stochastic transportation networks having cutnodes, 9:40310 
(RA;US) 





Supply and Demand 
Modular decomposition and reliability computation in 
stochastic transportation networks having cutnodes, 9:40310 
(RA;US) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
TRANSPLUTONIUM ELEMENTS 


Solvent Extraction 
Transuranic decontamination of nitric acid solutions by the 
TRUEX solvent extraction process: 
development studies, 9:39703 (R;US) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 


See also COTTONWOODS 


Yield and nutrient removal by whole-tree harvest of a young 
bottomland hardwood stand. Forest Service research note, 
9:39866 (R;US) 


Yield and nutrient removal by whole-tree harvest of a young 
bottomland hardwood stand. Forest Service research note, 
9:39866 (R;US) 

TRICHLOROMETHANE 
See CHLOROFORM 
TRIGLYCERIDES 
See also SOYBEAN OIL 
Production 

1984 aquatic species program review: physiology of oil 
producing microalgae in response to stress conditions, 
9:39871 (RA;US) 

TRIPLET PARTICLES 
See QUARKS 
TRITIATED COMPOUNDS 
See TRITIUM COMPOUNDS 
TRITIATED WATER 
See TRITIUM OXIDES 


Fusion reactor blanket: neutronic studies in France, 9:42430 
(R;FR) 
Breeding Ratio 
Partially-catalyzed-deuterium fusion breeders with tritium 
assistance, 9:42445 (RA;IL) 
Calorimetry 
Measurement control assessment of radiometric calorimeters 
using nonstandards based indicators, 9:39780 (R;US) 
Inventories 
Analysis of the tritium requirements for a power reactor, 
9:42429 (R;FR) 
Nuclear Explosions 
Review of a field study of radionuclide migration from an 
underground nuclear explosion at the Nevada Test Site, 
9:41251 (BA;XA) 
Plumes 
Water budget for SRP burial ground area, 9:41238 (R;US) 
Radiation Monitoring 
3. Quarterly progress report 1982, 9:41248 (R;FR;In French) 
Radiochemistry 


Attempts to tritiate etoposide, 9:40776 (RA;IL) 

Benzamide derivatives labeled with tritium, 9:40773 (RA;IL) 

General labelling of protriptyline with tritium, 9:40772 (RA;IL) 

Preparation of labeled pyridine-2,3-dicarboxylic acid, 9:40774 
(RA;IL) 

Synthesis of tritium labeled tricaprylin, 9:40775 (RA;IL) 

TRITIUM COMPOUNDS 
See also TRITIUM OXIDES 
Chemical Preparation 

Attempts to tritiate etoposide, 9:40776 (RA;IL) 

Benzamide derivatives labeled with tritium, 9:40773 (RA;IL) 

General labelling of protriptyline with tritium, 9:40772 (RA;IL) 

Preparation of labeled pyridine-2,3-dicarboxylic acid, 9:40774 
(RA;IL) 

Synthesis of tritium labeled tricaprylin, 9:40775 (RA;IL) 


vity 
Reverse isotope effect in PdT/sub x/, 9:40606 (R;US) 


TRITIUM OXIDES 
Radiation Chemistry 
Investigation into the radiation chemistry of tritiated water, 
9:40781 (R;US) 
TRITON REACTIONS 
Stripping 


of the anomalous L = 0 transitions observed in 
the Ge(p,t) and (t,p) reactions, by a pure (inelastic + 
transfer) two-step process, 9:42081 (R;FR) 
TRITONS 
Binding Energy 
Origin of the Phillips line, 9:42030 (R;SU;In Russian) 
TRIUMF CYCLOTRON 
Beam Focusing Magnets 
Proposed superferric combined function magnet, 9:40995 
(R;CA) 
Beam Injection 
TRIUMF high efficiency beam bunching system, 9:41021 
(R;CA) 
Betatron Oscillations 
Amplitude growth from the rapid traversal of a half-integer 
resonance, 9:40994 (R;CA) 
Hydrogen 1 Minus Beams 
Plans for the extraction of intense beams of H™ ions from the 
TRIUMF cyclotron, 9:41022 (R;CA) 
Production and measurement of 150 ps beam pulses from the 
TRIUMF cyclotron, 9:40993 (R;CA) 
TRIUMF high efficiency beam bunching system, 9:41021 
(R;CA) 
Magnetic Fields 
Precision NMR measurement of the TRIUMF cyclotron 
magnetic field, 9:40992 (R;CA) 
Maintenance 


Estimating 
(R;CA) 
Maintenance Facilities 
Remote installation and removal of shielding and equipment in 
the cyclotron tank, 9:41019 (R;CA) 
Performance 
Status report on the TRIUMF cyclotron, 9:40975 (R;CA) 
Radiation Doses 
Estimating maintenance dose at a meson factory, 9:41023 
(R;CA) 
Reliability 
Status report on the TRIUMF cyclotron, 9:40975 (R;CA) 
RF Systems 
Requirements for a new resonator structure at TRIUMF, 
9:40973 (R;CA) 
System for flat-topping the RF voltage at TRIUMF, 9:40974 
(R;CA) 
TRI-UNIVERSITY MESON FACILITY 
See TRIUMF CYCLOTRON 
TROMBE WALLS 


maintenance dose at a meson factory, 9:41023 


Retrofitting of the Halfway House, Butte, Montana. Final 
report, 9:39897 (R;US) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRUCKS 
Diesel Fuels 
A derived demand model of regional highway diesel fuel use, 
9:40298 (J;US) 
Fuel Substitution 
Dual-fuel alcohol powered pickup truck. Final report on the 
conversion of a vehicle to dual-fuel, alcohol and gasoline, 
operation, 9:40416 (R;US) 
Radiation Accidents 
Emergency dose assessment procedures for releases of 
radioactivity due to transportation accidents, 9:39773 (R;US) 
TRX-1 
See REVERSE-FIELD PINCH 
TSL PROCESS 
Catalysts 
Catalytic conversion of coal: a myth or a truth (First stage), 
9:39116 (RA;US) 





Chemical Reaction Kinetics 
Liquefaction of reactive low-rank coals: the interaction of 
process parameters and H-transfer pathways (Effects of coal 
rank, two stage operation, solvent quality, etc.), 9:39108 
(RA;US) 
Coal Preparation 
Coal preparation for two stage liquefaction. Quarterly report, 
April 1, 1984-June 30, 1984, 9:39267 (R;US) 
Organic Solvents 
Catalytic conversion of coal: a myth or a truth (First stage), 
9:39116 (RA;US) 
Characterization and performance of recycle solvents in two 
stage liquefaction, 9:39133 (RA;US) 
Temperature Dependence 
Catalytic conversion of coal: a myth or a truth (First stage), 
9:39116 (RA;US) 
TSUKUBA KEK SYNCHROTRON 
See KEK SYNCHROTRON 
TUBES 
For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES. 


Tube bundle design and performance experience in large units, 
9:39969 (RA;US) 

Tube bundle design and performance experience in large EDF 
condensers, 9:39970 (RA;US) 

Fiow Blockage 

The influence of liquid holdup in steam generator U-tubes on 

small break loca severity, 9:40200 (J;US) 
Ruptures 

The influence of liquid holdup in steam generator U-tubes on 

small break loca severity, 9:40200 (J;US) 
Stress Corrosion 

Investigation of the sulfur and lithium to sulfur ratio threshold 
in stress corrosion cracking of sensitized alloy 600 in borated 
thiosulfate solution, 9:40039 (R;US) 

TUBES (CONDUITS) 
See PIPES 
TUFF 
Mineralogy 

Variations in authigenic mineralogy and sorptive zeolite 
abundance at Yucca Mountain, Nevada, based on studies of 
drill cores USW GU-3 and G-3, 9:39724 (R;US) 

Petrology 

Petrology of samples from drill holes USW H-3, H-4, and H-5, 
Yucca Mountain, Nevada, 9:39723 (R;US) 

Variations in authigenic mineralogy and sorptive zeolite 
abundance at Yucca Mountain, Nevada, based on studies of 
drill cores USW GU-3 and G-3, 9:39724 (R;US) 

Radioactive Waste Disposal 

Reference waste forms and packing material for the Nevada 
Nuclear Waste Storage Investigations Project, 9:39734 
(R;US) 

Sorptive Properties 

Natural sorptive barriers in Yucca Mountain, Nevada, for long- 

term isolation of high-level waste, 9:39754 (BA;XA) 
Thermal Conductivity 

Reference waste forms and packing material for the Nevada 
Nuclear Waste Storage Investigations Project, 9:39734 
(R;US) 

TUMOR CELLS 
Antigen-Antibody Reactions 

Direct binding of radioiodinated monoclonal antibody to tumor 
cells: significance of antibody purity and affinity for drug 
targeting or tumor imaging, 9:41395 (J;US) 

Biochemistry 
Radiation oncogenesis in cell culture, 9:41505 (J;US) 


Direct binding of radioiodinated monoclonal antibody to tumor 
cells: significance of antibody purity and affinity for drug 
targeting or tumor imaging, 9:41395 (J;US) 

TUMOR VIRUSES 
See ONCOGENIC VIRUSES 
TUMORS 


See NEOPLASMS 


ERA- 9/20 / 324S 


TUNGSTEN 
Ton Collisions ‘ 
Secondary electron emission induced by low energy helium 
ions, 9:41735 (RA;AT) 
Sorptive Properties 
Hydrogen adsorption on (110) tungsten at 30 K: an atom-probe 
field-ion microscope study, 9:40500 (R;US) 
Reaction mechanisms in combustion: formation of soot and 
polycyclic aromatic hydrocarbons. Final technical report, 1 
April 1980-31 March 1984, 9:40795 (R;US) 
Sputtering 
Computer simulation studies of sputtering from clean tungsten 
and nitrogen reacted tungsten and molybdenum surfaces. 
Master's thesis, 9:41636 (R;US) 
X-Ray Fluorescence Analysis 
Mineral analysis of heavy elements using K-X-ray excitation by 
radioisotope sources. Progress report, January-November 
1983, 9:40699 (R;AT) 
TUNGSTEN 182 TARGET 
Carbon 12 Reactions 
Contribution to the study of Au, ‘Hg and '*Hg 
compound nuclei, 9:42098 (R;FR;In French) 
TUNGSTEN 184 TARGET 
Oxygen 18 Reactions 
Semiclassical model used for elastic and inelastic scattering of 
heavy ion, 9:42111 (J;CN;CH) 
TUNGSTEN 186 TARGET 
Carbon 12 Reactions 
Contribution to the study of Au, Hg and Hg 
compound nuclei, 9:42098 (R;FR;In French) 
TUNGSTEN ALLOYS 
See also STELLITE 
Chemical Vapor Deposition 
CVD parameter study using strategy of experimentation, 
9:40491 (R;US) 
TUNGSTEN CARBIDES 
Erosion 
Erosion of multiphase materials (WC-Co; Al,O3-ss composite), 
9:40598 (R;US) 
TUNGSTEN COMPLEXES 
Catalytic Effects 
Metallacarboranes structurally engineered for the reduction of 
carbon monoxide, 9:39810 (R;US) 
TUNGSTEN COMPOUNDS 


See also TUNGSTEN CARBIDES 
TUNGSTEN OXIDES 


Catalytic Effects 
Reactions of the 7-thiophene ligand in (eta~C,H,S) Mn(CO)s*. 
Mechanistic possibilities for catalytic hydrodesulfurization, 
9:39289 (J;US) 
Chemical Preparation 
Reactions of the 7-thiophene ligand in (eta~C,H,S) Mn(CO)s*. 
Mechanistic possibilities for catalytic hydrodesulfurization, 
9:39289 (J;US) 
TUNGSTEN OXIDES 
See also WOLFRAMITE 
Self-Diffusion 
Measurement of diffusion constant by pulsed magnetic field 
gradient NMR in AgoelisWsOie, RbAgals, and KAguls, 
9:40589 (RA;US) 
TURBINE BLADES 
Boundary Layers 
Compressor and turbine blade boundary layer separation, 
9:40885 (RA;FR) 
Corrosion 
SOs concentrations in pressurized fluidized bed combustors - 
measurements and mechanisms, 9:39518 (RA;US) 
TURBINES 
See also GAS TURBINES 


STEAM TURBINES 
WIND TURBINES 


Baffles 
Streamlined HUB baffles for aeration at Norris Dam, 9:39849 
(R;US) 
Design 
Properties of aircraft fuels and related materials. Interim report 
15 Feb 82-15 Jul 83, 9:39609 (R;US) 





Energy Losses 
Secondary flows and losses in a turbine cascade, 9:40891 
(RA;FR) 
Fluid Injection 
Aeration of Boone Unit 2 discharges using air blowers, 
summer and fall of 1983, 9:39850 (R;US) 
Noise 
Admission of high-energy fluids: 100% LP bypass station, 
9:39976 (RA;US) 
Viscous Flow 
Secondary flows and losses in a turbine cascade, 9:40891 
(RA;FR) 
TORS 


Steam Condensers 
Low-tuned steel foundations with special reference to their 
effect on the design of condensers for turbogenerators, 
9:39975 (RA;US) 
TURBOJET ENGINES 
Soot 
Fuel effects on soot formation in turbojet engines. Progress 
report 15 Sep 83-14 Mar 84, 9:40453 (R;US) 
TURBOMACHINERY 
See also TURBINES 
Aerodynamics 
Aerodynamic computation method of airfoil cascades subjected 
to viscous flow, 9:40887 (RA;FR) 
Airfoils 
Aerodynamic computation method of airfoil cascades subjected 
to viscous flow, 9:40887 (RA;FR) 


Role of oil-film bearings in promoting shaft instability: some 
experimental observations, 9:40823 (RA;US) 
Boundary Layers 
Boundary layer development of rotating bodies of revolution, 
9:40892 (RA;FR) 
Development of unsteady boundary layers on the rotor of an 
axial-flow turbine, 9:40886 (RA;FR) 
Effects of a skewed inlet end wall boundary layer on the 3-D 
flow field in an annular turbine cascade, 9:40890 (RA;FR) 
End-wall boundary layer calcualtions in multistage axial 
compressors, 9:40893 (RA;FR) 
End-wall boundary layer measurements in a two-stage fan, 
9:40896 (RA;FR) 
Experimental method of analysis of the shock-boundary layer 
interaction in lattices of blades, 9:40833 (RA;FR;In French) 
Experimental and theoretical studies of viscous parietal layers 
in a one-stage transonic compressor, 9:40894 (RA;FR;In 
French) 
Experimental verification of an endwall boundary layer 
prediction method, 9:40834 (RA;FR) 
Centrifugal Pumps 
Effect of fluid forces on rotor stability of centrifugal 
compressors and pumps, 9:40817 (RA;US) 
Hydraulic forces caused by annular pressure seals in 
centrifugal pumps, 9:40814 (RA;US) 
Test program to measure fluid mechanical whirl-excitation 
forces in centrifugal pumps, 9:40815 (RA;US) 
Compressors 
Design of transonic compressor cascades for minimal shock 
losses and comparison with test results, 9:40832 (RA;FR) 
Effect of fluid forces on rotor stability of centrifugal 
compressors and pumps, 9:40817 (RA;US) 
Evaluation of instability forces of labyrinth seals in turbines or 
compressors, 9:40811 (RA;US) 


Use of elastomeric elements in control of rotor instability, 
9:40829 (RA;US) 
Feedback 
Feasibility of active feedback control of rotordynamic 
instability, 9:40830 (RA;US) 
Field Tests 
Field experiences with rotordynamic instability in high- 
performance turbomachinery, 9:40802 (RA;US) 
Flow Models 
Numerical simulation of stalling flows by an integral equation 
method, 9:40888 (RA;FR) 


Fluid Flow 
Flow trajectories, mixing and entropy fluxes in a turbine 
cascade, 9:40883 (RA;FR) 
Vibration exciting mechanisms induced by flow in 
turbomachine stages, 9:40819 (RA;US) 
Heat Transfer 
Viscous effects and heat transfer in a calculation method for 


Non-synchronous whirling due to fluid-dynamic forces in axial 

turbo-machinery rotors, 9:40818 (RA;US) 
Ideal Flow 

Application of an inviscid-viscous interaction method to 
transonic compressor cascades, 9:40881 (RA;FR) 

Coupling method for the calculation in inverse mode of 
internal transonic flow with shock wave, 9:40884 (RA;FR;In 
French) 

Progress in computation of viscous inviscid interaction, 9:40880 
(RA;FR;FR) 

Viscid inviscid interaction procedure for two-dimensional 
cascades, 9:40882 (RA;FR) 

Instability 

Field experiences with rotordynamic instability in high- 

performance turbomachinery, 9:40802 (RA;US) 
ility thresholds for flexible rotors in hydrodynamic 
bearings, 9:40827 (RA;US) 

Parameters and measurements of the destabilizing actions of 
rotating machines, and the assumptions of the 1950's, 9:40808 
(RA;US) 

Journal Bearings 

Limit cycles of a flexible shaft with hydrodynamic journal 
bearings in unstable regimes, 9:40822 (RA;US) 

Stabilization of aerodynamically excited turbomachinery with 
hydrodynamic journal bearings and supports, 9:40828 
(RA;US) 

Mechanical Vibrations : 

Self-excited rotor whirl due to tip-seal leakage forces, 9:40820 
(RA;US) 

Vibration exciting mechanisms induced by flow in 
turbomachine stages, 9:40819 (RA;US) 

Meetings 

Viscous effects in turbomachines, 9:40831 (R;FR;In English 

and French) 
Performance 

Experimental verification of an endwall boundary layer 

prediction method, 9:40834 (RA;FR) 
Rotors 

Development of unsteady boundary layers on the rotor of an 
axial-flow turbine, 9:40886 (RA;FR) 

Experimental results concerning centrifugal impeller 
excitations, 9:40824 (RA;US) 

Feasibility of active feedback control of rotordynamic 
instability, 9:40830 (RA;US) 

Flow induced spring coefficients of labyrinth seals for 
application in rotor dynamics, 9:40813 (RA;US) 

Instability thresholds for flexible rotors in hydrodynamic 
bearings, 9:40827 (RA;US) 

Limit cycles of a flexible shaft with hydrodynamic journal 
bearings in unstable regimes, 9:40822 (RA;US) 

Non-synchronous whirling due to fluid-dynamic forces in axial 
turbo-machinery rotors, 9:40818 (RA;US) 

Physical explanations of the destabilizing effect of damping in 
rotating parts, 9:40825 (RA;US) 

Role of oil-film bearings in promoting shaft instability: some 
experimental observations, 9:40823 (RA;US) 

Stabilization of aerodynamically excited turbomachinery with 
hydrodynamic journal bearings and supports, 9:40828 
(RA;US) 

Use of elastomeric elements in control of rotor instability, 
9:40829 (RA;US) 

Seals 

Flow induced spring coefficients of labyrinth seals for 
application in rotor dynamics, 9:40813 (RA;US) 

Hydraulic forces caused by annular pressure seals in 
centrifugal pumps, 9:40814 (RA;US) 





Self-excited rotor whirl due to tip-seal leakage forces, 9:40820 
(RA;US) 

Testing of turbulent seals for rotordynamic coefficients, 
9:40810 (RA;US) 

Shock Waves 

Experimental method of analysis of the shock-boundary layer 

interaction in lattices of blades, 9:40833 (RA;FR;In French) 
Stability 

Stabilization of aerodynamically excited turbomachinery with 
hydrodynamic journal bearings and supports, 9:40828 
(RA;US) 

Turbines 

Evaluation of instability forces of labyrinth seals in turbines or 

compressors, 9:40811 (RA;US) 
Viscous Flow 

Aerodynamic computation method of airfoil cascades subjected 
to viscous flow, 9:40887 (RA;FR) 

Application of an inviscid-viscous interaction method to 
transonic compressor cascades, 9:40881 (RA;FR) 

Boundary layer development of rotating bodies of revolution, 
9:40892 (RA;FR) 

Coupling method for the calculation in inverse mode of 
internal transonic flow with shock wave, 9:40884 (RA;FR;In 
French) 

Effects of a skewed inlet end wall boundary layer on the 3-D 
flow field in an annular turbine cascade, 9:40890 (RA;FR) 

End-wall boundary layer calcualtions in multistage axial 
compressors, 9:40893 (RA;FR) 

End-wall boundary layer measurements in a two-stage fan, 
9:40896 (RA;FR) 

Experimental and theoretical studies of viscous parietal layers 
in a one-stage transonic compressor, 9:40894 (RA;FR;In 
French) 

Numerical simulation of stalling flows by an integral equation 
method, 9:40888 (RA;FR) 

Progress in computation of viscous inviscid interaction, 9:40880 
(RA;FR;FR) 

Viscid inviscid interaction procedure for two-dimensional 
cascades, 9:40882 (RA;FR) 

Viscous effects and heat transfer in a calculation method for 
axialsymmetric flow in multistage turbomachines using the 
stream function, 9:40889 (RA;FR) 

TURBULENT FLOW 
Heat Transfer 
Transient heat at turbulent pipe flow for moving coordinate 
system, 9:40905 (R;AT;In German) 
TURKEY 
Coal Deposits 
Reserves and utilization of Turkish lignites, 9:39406 (RA;US) 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TVA 
See TENNESSEE VALLEY AUTHORITY 
TVO-1 REACTOR 
Prior to 1976, OLKILUOTO REACTOR was used. 
Radioactive Waste Disposal 

Cost estimates of nuclear waste management, 9:39735 (R;FI;In 
Finnish) 

TVO-2 REACTOR 
Radioactive Waste Disposal 
Cost estimates of nuclear waste management, 9:39735 (R;FI;In 
Finnish) 
TWISTOR THEORY 
Quantized points of space-time. 
Electromagnetic Fields 
Some dual relations in twistor theory, 9:42270 (R;XA) 
TWO-BODY PROBLEM 
Boundary Conditions 

Model description of the two particle interactions based on the 

boundary condition approach, 9:42281 (R;UA;In Russian) 
Equations of Motion 

Circular relativistic motion of two identical bodies, 9:42287 
(R;SU;In Russian) 

Circular relativistic motion of two identical bodies, 9:42286 
(R;SU) 


Relativistic Range 
Circular relativistic motion of two identical bodies, 9:42287 
(R;SU;In Russian) 
TWO-PHASE FLOW 
Flow regime transition and interfacial characteristics of 
inverted annular flow, 9:40900 (R;US) 
Mathematical Models 
Critical review of vapor generation laws used for the analysis 
of two-phase flows in pipes, 9:40899 (R;FR;In French) 
TYPE-II SUPERCONDUCTORS 
Critical Current 
Flux pinning by voids in surface-oxidized superconducting 
niobium and vanadium, 9:40508 (R;NL) 
Theory of the double critical state in type-II superconductors, 
9:42252 (R;US) 
Critical Field 
Theory of the double critical state in type-II superconductors, 
9:42252 (R;US) 
Free Enthalpy 
Curved flux line near the edge of a type II superconductor, 
9:42250 (R;XA) 
Magnetic Flux 
Curved flux line near the edge of a type II superconductor, 
9:42250 (R;XA) 
TYPE-IlI SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 


U-1 GROUPS 
Chiral Symmetry 
Dynamical resolution of the U(1) problem in QCD, 9:41925 
(R;XA) 
Confinement 
In search for a mechanism of confinement, 9:41802 (R;XA) 
Quantum Chromodynamics 
Dynamical resolution of the U(1) problem in QCD, 9:41925 
(R;XA) 
Symmetry Breaking 
In search for a mechanism of confinement, 9:41802 (R;XA) 
UAR 
See EGYPTIAN ARAB REPUBLIC 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
U-GAS PROCESS 
Chemical Reactors 
Design, construction and shakedown of a high-pressure ash- 
agglomerating process development coal gasifier, 9:39199 
(R;US) 
Process Development Units 
Design, construction and shakedown of a high-pressure ash- 
agglomerating process development coal gasifier, 9:39199 


UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
UJM 
See JET MODEL 
ULTRACOLD NEUTRONS 
Reflection 
Determination of the ultracold neutron mirror reflection 
coefficient for a glass surface, 9:42226 (R;SU;In Russian) 
ULTRAHIGH FREQUENCY RADIATION (01-100 GHZ 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (100-1000 M 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (LOWER RANG 
See RADIOWAVE RADIATION 
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ULTRAHIGH FREQUENCY RADIATION (UPPER RANG 
See RADIOWAVE RADIATION 
ULTRASONIC TESTING 
Ultrasonic delay measurements in the determination of the size 
of quasi- natural defects, 9:40921 (TG;FR;In French) 
Ultrasound-indications of crack edges, 9:40919 (TG;FR;In 
French) 
Transducers 
90 deg-longitudinal wave probe for the detection of near- 
surface cracks, 9:40920 (TG;FR;In French) 
ULTRAVIOLET RADIATION 
Dose-Response Relationships 
Site specificity of ultraviolet light induced mutagenesis, 9:41487 
(BA;US) 
Genetic Effects 
Properties of the uvrABC endonuclease from E. coli, 9:41265 
(BA;US) 
ULYANOVSK REACTOR VK-50 
See VK-50 REACTOR 
UNCORRELATED-JET MODEL 
See JET MODEL 
UNDERGROUND BUILDINGS 
See EARTH-COVERED BUILDINGS 
UNDERGROUND DISPOSAL 
Geochemical Surveys 
Geochemical groundwater investigations. Final disposal of 
spent fuel, 9:39736 (R;FI;In Finnish) 
Geophysical Surveys 
Geophysical borehole logging. Final disposal of spent fuel, 
9:39738 (R;FI,In Finnish) 
Radionuclide Migration 
Anaerobic microbial transformations of radioactive wastes in 
subsurface environments, 9:39710 (R;US) 
UNDERGROUND GASIFICATION 
See IN-SITU GASIFICATION 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING 
Nuclear techniques in underground mining, 9:40850 (RA;XA) 
Computerized Simulation 
Rational work planning using knowledge of rock pressure 
(Report on ECSC contract 7220-AC/306), 9:39424 (R;XE;In 
French) 
Dusts 
Suppression of coal dust explosion by water barrier in a 
conveyor belt entry, 9:39414 (R;US) 
Ground Subsidence 
Physical and numerical simulations of subsidence in fractured 
shale strata, 9:39446 (R;US) 
Hydraulic Mining 
Feasibility of an underground hydraulic coal mine near 
Wilkeson, Washington. Contract report 11 Aug 82-10 Sep 
83, 9:39440 (R;US) 
Life Support Systems 
Recommended guidelines for oxygen self-rescuers. Volume 3. 
Escapetime studies in underground coal mines. Open file 
report 3 Aug 80-14 Dec 81, 9:39437 (R;US) 
Roof Bolts 
Fabrication and test of an articulated remote manual roof 
bolter. Open file report 26 Sep 80-19 Sep 83, 9:39436 (R;US) 
Supports 
Caliper shield supports at face ends (Report on ECSC contract 
7220-AC/803), 9:39431 (R;XE) 
Productivity improvement of underground roadway 
development, 9:39433 (R;AU) 
Water Pollution 
Stratification in water quality in inundated anthracite mines, 
eastern Pennsylvania. Report of investigations/1984, 9:39397 
(R;US) 
UNIFIED GAUGE MODELS 


See also GRAND UNIFIED THEORY 
WEINBERG LEPTON MODEL 
WEINBERG-SALAM GAUGE MODEL 


Lattice Field Theory 
Random dynamics and layer phase. A new way of dimensional 
reduction giving hope of understanding an origin of 
topology of spacetime, 9:41984 (R;DK) 


URANIUM 
Recovery 


Randomness 
Random dynamics and layer phase. A new way of dimensional 
reduction giving hope of ing an origin of 


understanding 
topology of spacetime, 9:41984 (R;DK) 
Breaking 


Large-N dynamics of gauge symmetry breaking, 9:41899 
(R;XA) 


UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNITED ARAB LEPUBLIC 
See EGYPTIAN ARAB REPUBLIC 
UNITED KINGDOM 
Coal Preparation 
Possibilities for reducing sulphur levels in UK coals by 
conventional coal preparation techniques, 9:39462 (RA;US) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
Asymmetry 
Baryon asymmetry in inflationary universe, 9:41598 (R;SU) 
Baryons 


Baryon asymmetry in inflationary universe, 9:41598 (R;SU) 
Expansion 
Baryon asymmetry in inflationary universe, 9:41598 (R;SU) 
Gravitational Collapse 
Quantization of Robertson-Walker geometry coupled to 
fermionic matter, 9:41589 (R;IT) 
UNIVERSITIES 
See EDUCATIONAL FACILITIES 
UPSILON RESONANCES 
See also UPSILON-9500 RESONANCES 
Four-quark isovector resonance in the y-family, 9:41835 
(R;SU) 
UPSILON-9500 RESONANCES 
Radiative Decay 
Evidence for a narrow massive state in the radiative decays of 
the Upsilon, 9:41783 (R;US) 


See also NATURAL URANIUM 
Activation Analysis 
Determination of fissile elements by photofission delayed 
neutron counting, 9:40683 (R;SU) 


Review and assessment of radionuclide sorption information 
for the Basalt Waste Isolation Project site, 9:39768 (R;US) 
Sorption behaviour of well-defined oxidation states, 9:40783 
(R;SE) 
Aerial Monitoring 
Airborne radiometric: Data evaluation and calibration, 9:39673 
(RA;XA) 
Chemical Bonds 
EXAFS studies of sodium silicate glasses containing dissolved 
actinides, 9:40622 (R;US) 
Fine Structure 
Extended x-ray absorption fine structure (EXAFS) studies of 
the actinides, 9:40771 (R;US) 
Gamma Logging 
Calibration guidance provided by the absolute intensities of 
uranium and thorium gamma rays, 9:39674 (RA;XA) 
Proposed K-U-Th logging calibration facility for the petroleum 
industry, 9:39582 (RA;XA) 
Gamma Spectroscopy 
Airborne radiometric: Data evaluation and calibration, 9:39673 
(RA;XA) 


Oxidation and hydriding of uranium studied by positron 
annihilation, 9:40787 (J;CH) 
Oxidation 
Oxidation and hydriding of uranium studied by positron 
annihilation, 9:40787 (J;CH) 
Radiation Monitoring 
3. Quarterly progress report 1982, 9:41248 (R;FR;In French) 
Recovery 
Filtration. Laboratory investigations, 9:39682 (R;DK;In 
Danish) 





URANIUM 
Recovery 


Uranium recovery by sodium carbonate leaching under high 
pressure and high temperature, 9:39681 (R;DK;In Danish) 
Solvent Extraction 
Use of a pulsed column with discs and crowns for uranium 
extraction from phosphoric acid, 9:39678 (R;FR;In French) 
Thermoluminescent Dosimetry 
Evaluation of an uranium radiation field, 9:42235 (RA;IL) 
X-Ray Fluorescence Analysis 

Possibilities of plutonium analysis by means of x-ray 
fluorescence with iridium 912 radioactive sources, 9:40704 
(TJ;US) 

URANIUM 231 
Energy Levels 
Nuclear data sheets for A = 231, 235, 239, 9:42150 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 231, 235, 239, 9:42150 (J;US) 
URANIUM 232 
Retention 
Toxicology of thorium cycle nuclides, 9:41477 (RA;US) 
Toxicity 
Toxicology of thorium cycle nuclides, 9:41477 (RA;US) 
URANIUM 233 
Energy-Level Transitions 
Emission probabilities and energies of y-ray transitions from 
the decay of #°U, 9:42148 (J;GB) 

Intestinal Absorption 

Gut-related studies of radionuclide toxicity, 9:41480 (RA;US) 
Retention 

Toxicology of thorium cycle nuclides, 9:41477 (RA;US) 
Toxicity 

Toxicology of thorium cycle nuclides, 9:41477 (RA;US) 

URANIUM 233 TARGET 

Neutron Reactions 

Fission cross section measurements in reactor physics and 
dosimetry benchmarks, 9:42134 (RA;XA) 

Statistical analysis of fission cross section measurements on 
sup(233,235,238)U, 7°7Np, sup(239,242)Pu at neutron 
energies of 2.6, 8.5 and 14.7 MeV, 9:42118 (RA;XA) 

URANIUM 234 TARGET 
Thermal Fission 

Mass dependence of the p-odd-angular asymmetry in nuclear 
fission by thermal polarized neutrons, 9:42140 (R;SU;In 
Russian) 

URANIUM 235 
Alpha Decay 

Investigation of fission layers for precise fission cross section 
measurements with a gridded ionization chamber, 9:42137 
(RA;XA) 

Cross Sections 

U-235 sample-mass determinations and intercomparisons, 

9:42117 (RA;XA) 
Delayed Neutron Analysis 

Delayed neutron method for measurement of fissile/fertile 
content of samples ranging from environmental to irradiated 
fuel, 9:40672 (R;US) 

Energy Levels 

Nuclear data sheets for A = 231, 235, 239, 9:42150 (J;US) 
Energy-Level Transitions 

Nuclear data sheets for A = 231, 235, 239, 9:42150 (J;US) 
Fission 

U-235 sample-mass determinations and intercomparisons, 

9:42117 (RA;XA) 

Gas 

Gas centrifuge bibliography 1980-1982, 9:39683 (R;GB) 
Nuclear Materials Management 

Automatic material identifier, 9:39775 (R;US) 

URANIUM 235 TARGET 

Integral Cross Sections 

Fission cross-section normalization problems, 9:42120 (RA;XA) 
Neutron Reactions 

1982 INDC/NEANDC Nuclear Standards File - status and 
recommendations on the uranium 235 fission cross section 
and the californium 252 fission neutron spectrum, 9:42121 
(RA;XA) 

Angular distributions of fission fragments from 5U, 7**U and 
237Np near the /n,2nf/ threshold, 9:42136 (RA;XA) 


Current problems in the data base for a reevaluation of the 
235U) fission cross section in the fast neutron energy region, 
9:42123 (RA;XA) 

Fission cross-section normalization problems, 9:42120 (RA;XA) 

Fission cross section measurements in reactor physics and 
dosimetry benchmarks, 9:42134 (RA;XA) 

Fission fragment angular distributions and total kinetic energies 
for *5U(n,f) from 0.18 to 8.83 MeV, 9:42152 (BA;NL) 

IAEA consultants’ meeting on the U-235 fast-neutron fission 
cross-section. Conclusions and recommendations, 9:42115 
(RA;XA) 

Investigation of fission layers for precise fission cross section 
measurements with a gridded ionization chamber, 9:42137 
(RA;XA) 

NBS measurements of the 7°5U fission cross section, 9:42119 
(RA;XA) 

Preliminary evaluation of the 7*5U(n,f) cross-section from 100 
keV to 20 MeV, 9:42124 (RA;XA) 

Revised value for the *°*Cf fission spectrum-averaged cross 
section for 7*5U fission, osub(f)-bar(U235,chisub(Cf)), 
9:42133 (RA;XA) 

Some comments on the 7*°U fission cross-section data base 
above 1.5 MeV, 9:42122 (RA;XA) 

Statistical analysis of fission cross section measurements on 
sup(233,235,238)U, 7°7Np, sup(239,242)Pu at neutron 
energies of 2.6, 8.5 and 14.7 MeV, 9:42118 (RA;XA) 

Thermal Fission 
Angular distribution of oriented nucleus fission neutrons, 
9:42113 (R;SU;In Russian) 
URANIUM 238 
Aerial Prospecting 
Aerial radiometric survey over Israel, 9:41564 (RA;IL) 
Delayed Neutron Analysis 

Delayed neutron method for measurement of fissile/fertile 
content of samples ranging from environmental to irradiated 
fuel, 9:40672 (R;US) 

Radiometric Surveys 
Aerial radiometric survey over Israel, 9:41564 (RA;IL) 
URANIUM 238 BEAMS 
Beam Production 
Acceleration of uranium at the Bevalac, 9:40979 (J;US) 
URANIUM 238 TARGET 
Neutron Reactions 

Angular distributions of fission fragments from 7°°U, ***U and 
237Np near the /n,2nf/ threshold, 9:42136 (RA;XA) 

Fission cross section measurements in reactor physics and 
dosimetry benchmarks, 9:42134 (RA;XA) 

Nuclear structure of 75°U, 9:42149 (J;NL) 

Statistical analysis of fission cross section measurements on 
sup(233,235,238)U, 7°7Np, sup(239,242)Pu at neutron 
energies of 2.6, 8.5 and 14.7 MeV, 9:42118 (RA;XA) 

URANIUM 239 
Energy Levels : 
Nuclear data sheets for A = 231, 235, 239, 9:42150 (J;US) 
Nuclear structure of 7°°U, 9:42149 (J;NL) 
Energy-Level Transitions 
Nuclear data sheets for A = 231, 235, 239, 9:42150 (J;US) 
URANIUM BOROHYDRIDES 
Compatibility 

Compatibility of U(BH:), in a physics experiment, 9:40725 

(R;US) 
Evaporation 

Compatibility of U(BH,), in a physics experiment, 9:40725 
(R;US) 

URANIUM COMPOUNDS 


See also URANIUM BOROHYDRIDES 
URANIUM NITRATES 
URANIUM OXIDES 


Chemical Reactions 
Reactions of uranium(V), neptunium(V), and plutonium(V) 
with the carbonate radical, 9:40785 (J;US) 
URANIUM CONCENTRATES 
Filtration 
Filtration. Laboratory investigations, 9:39682 (R;DK;In 
Danish) 





Filtration. Laboratory investigations, 9:39682 (R;DK;In 


Airborne radiometric: Data evaluation and calibration, 9:39673 
(RA;XA) 


Research and information needs for management of uranium 
development. Interim report Dec 82-Nov 83 (Indian 
reservations), 9:39782 (R;US) 

Geochemical Surveys 

Geology and geochemistry of some 
deposits near the Swakop River, South West alien, 9:39672 
(R;ZA) 


Summary of research and information needs for the 
management of selected onshore energy minerals: oil shale, 
tar sands, arctic oil and gas, and uranium. Final report 1982- 
83, 9:40270 (R;US) 

URANIUM DIOXIDE 
Chemical 

Plutonium content of fast-neutron-reactors fuels by x-ray 

fluorescence, 9:40703 (TJ;US) 


Calculation method for gas release from uranium dioxide 
compacts (GRETA code), 9:39686 (R;SU;In Russian) 
HEXAFLUORIDE 
Accidents 
Scenarios and analytical methods for UF¢ releases at NRC- 
licensed fuel cycle facilities, 9:39772 (R;US) 
Fluorescence 
Laser-based data acquisition in gas centrifuge environments 
using optical fibers, 9:39685 (R;US) 
ISOTOPES 


See also URANIUM 231 
URANIUM 232 
URANIUM 233 
URANIUM 235 
URANIUM 238 
URANIUM 239 


Alpha Reactions 
Electrodisintegration experiments and virtual photon theory, 
9:42139 (RA;SU) 
Electron Reactions 
Electrodisintegration experiments and virtual photon theory, 
9:42139 (RA;SU) 
Lithium 6 Reactions 
Electrodisintegration experiments and virtual photon theory, 
9:42139 (RA;SU) 
URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM MINERALS 
Petrology 
Lithological and structural setting oi ucaniferous pegmatites 
near Mekoos, Mont-Laurier, Quebec, 9:39670 (RA;CA) 
URANIUM MINES 
Environmental Impacts 
Water quality characteristics of eight billabongs in the Magela 
Creek catchment, 9:41255 (R;AU) 
Radiation Hazards 
Inhalation hazards to uranium miners, 9:41478 (RA;US) 
Radioactive Waste Management 
Research and information needs for management of uranium 
development. Interim report Dec 82-Nov 83 (Indian 
reservations), 9:39782 (R;US) 
Runoff 
Flocculation of retention pond water, 9:39769 (R;AU) 
URANIUM NITRATES 
Criticality 
Calculation of criticality parameters for uranium and/or 
plutonium nitrate solutions, 1. Evaluation of density and 
atomic number density of the solutions, 9:39688 (R;JP;In 
Japanese) 
URANIUM ORES 
See also URANIUM CONCENTRATES 
Activation Analysis 
Bulk-media assay using nuclear techniques in Portugal, 9:40676 
(RA;XA) 


UREA-FORMALDEHYDE FOAMS 
Thermal Degradation 


Chemical Analysis 
Preparation and analysis of reference materials and the 
provision of recommended values. Progress report No. 5, 
9:40688 (R;ZA) 
Fission Product Release 
Migration and retention of elements at the Oklo natural 
reactor, 9:39677 (J;US) 
Geochemistry 
Geology and geochemistry of some epigenetic uranium 
deposits near the Swakop River, South West Africa, 9:39672 
(R;ZA) 
Leaching 
Uranium recovery by sodium carbonate leaching under high 
pressure and high temperature, 9:39681 (R;DK;In Danish) 
Mineralization 
Alteration and mineralization associated with sandstone 
uranium Morton Ranch area, Wyoming, 
9:39671 (R;US) 
Sampling 
Preparation and analysis of reference materials and the 
provision of recommended values. Progress report No. 5, 
9:40688 (R;ZA) 
for selecting an ore sample from mining shaft under 
Kvanefijeld, 9:39676 (R;DK;In Danish) 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES U308 
Electronic Structure 
Theoretical study of the radiative and kinetic properties of 
selected metal oxides and air molecules. Technical report, 
9:40708 (R;US) 
Infrared Spectra 
Theoretical study of the radiative and kinetic properties of 
selected metal oxides and air molecules. Technical report, 
9:40708 (R;US) 
Inhalation 
Inhaled transuranics in rodents, 9:41473 (RA;US) 
Toxicity 
Inhaled transuranics in rodents, 9:41473 (RA;US) 
URANIUM OXIDES U308 
Chemical Analysis 
Preparation and analysis of reference materials and the 
provision of recommended values. Progress report No. 5, 
9:40688 (R;ZA) 
Marketing 
Survey of United States uranium marketing activity, 1983, 
9:39698 (R;US) 
Sampling 
Preparation and analysis of reference materials and the 
provision of recommended values. Progress report No. 5, 
9:40688 (R;ZA) 
URANIUM X 2 
See THORIUM 231 
URBAN AREAS 
Air Quality 
Residential Wood Combustion Study. Task 1. Ambient air 
quality impact analysis. Final report, 9:41155 (R;US) 
Residential Wood Combustion Study. Task 1. Ambient air 
quality impact analysis. Appendices. Final report, 9:41156 
(R;US) 


UREA-FORMALDEHYDE FOAMS 


Scanning Electron Microscopy 
Elevated temperature and humidity effects on urea- 
formaldehyde foam insulations observed by scanning 
electron microscopy, 9:40406 (J;US) 
Shrinkage 
Elevated temperature and humidity effects on urea- 
formaldehyde foam insulations observed by scanning 
electron microscopy, 9:40406 (J;US) 
Thermal Degradation 
Elevated temperature and humidity effects on urea- 
formaldehyde foam insulations observed by scanning 
electron microscopy, 9:40406 (J;US) 





US BUREAU OF MINES 
Test Facilities 


US BUREAU OF MINES 
Test Facilities 


Radiation hazard test facilities at the Denver Research Center. 


Information circular/1984, 9:41465 (R;US) 
US DOE 


See also AMES LABORATORY 
ANL 
BATTELLE PACIFIC NORTHWEST LABORATORIES 
BONNEVILLE POWER ADMINISTRATION 
ECONOMIC REGULATORY ADMINISTRATION 
HANFORD RESERVATION 
LASL 
LAWRENCE LIVERMORE LABORATORY 
NEVADA TEST SITE 
ORNL 
SAVANNAH RIVER PLANT 
SOLAR ENERGY RESEARCH INSTITUTE 


Administrative Procedures 
Residential Conservation Service. Hearing before the 
Subcommittee on Energy Conservation and Power of the 
Committee on Energy and Commerce, House of 
Representatives, Ninety-Eighth Congress, First Session, 
September 26, 1983, 9:40284 (B;US) 


Budgets 
Fiscal year 1985 Department of Energy authorization 
(transportation programs). Hearings before the 
Subcommittee on Transportation, Aviation and Materials of 
the Committee on Science and Technology, House of 
Representatives, Ninety-Eighth Congress, Second Session, 
February 21,22, 1984, 9:40418 (B;US) 
Economic Regulatory Administration 
ERA controlled correspondence tracking and initiation. Final 
report, 9:42507 (R;US) 
Energy Policy 
Residential Conservation Service. Hearing before the 
Subcommittee on Energy Conservation and Power of the 
Committee on Energy and Commerce, House of 
Representatives, Ninety-Eighth Congress, First Session, 
September 26, 1983, 9:40284 (B;US) 
Program Management 
Residential Conservation Service. Hearing before the 
Subcommittee on Energy Conservation and Power of the 
Committee on Energy and Commerce, House of 
Representatives, Ninety-Eighth Congress, First Session, 
September 26, 1983, 9:40284 (B;US) 
Research Programs 
DOE's coal program in transition, 9:39099 (RA;US) 
US EPA 
Program Management 
Environmental management report for Environmental 
Protection Agency, Region 10, March 1983, 9:41195 (R;US) 
US ERA 
See ECONOMIC REGULATORY ADMINISTRATION 
US NRC 
United States Nuclear Regulatory Commission-prior to 1975 was 
part of US AEC. 
Nuclear Regulatory Commission issuances. Vol. 19, No. 3, 
9:40091 (R;US) 


Title list of documents made publicly available, May 1-31, 
1984. Vol.6, No. 5, 9:40090 (R;US) 
Reactor Safety 
Reactor safety research programs. Quarterly report, January- 
March 1984. Vol. 1, 9:40186 (R;US) 
Reactor Simulators 
Applications of the United States Nuclear Regulatory 
Commission nuclear plant analyzer, 9:40159 (R;US) 
Research Programs 
Reactor safety research programs. Quarterly report, January- 
March 1984. Vol. 1, 9:40186 (R;US) 
USA 
See also FEDERAL REGION X 
GULF COAST 
Coal Deposits 
Combustion of lignite-oil mixtures using a novel sonic burner 
system, 9:39550 (RA;US) 
Coal Gasification 
Development of a synthetic gas from the coal industry in the 
United States, 9:39269 (RA;AT) 


Coal Reserves 
Combustion of lignite-oil mixtures using a novel sonic burner 
system, 9:39550 (RA;US) 
Economics 
Economic vulnerability and the energy transition, 9:40253 
(J;US) 
Energy Sources 
Economic vulnerability and the energy transition, 9:40253 
(J;US) 
Nuclear Industry 
Information report on state legislation. Vol. 10, No. 5, 9:40092 
(R;US) 
Oil Sand Deposits 
Heavy oil mining technical and economic analysis, 9:39638 
(J;US) 
Petroleum Industry 
Partners in progress, 9:39596 (R;US) 
Radioactive Waste Disposal 
Establishing deep geological repositories for radioactive waste 
in the United States of America, 9:39750 (BA;XA) 
Pilot research projects for underground disposal of radioactive 
wastes in the United States of America, 9:39752 (BA;XA) 
Radioactive Waste Management 
Low-level waste management: creating a stable system in the 
United States of America, 9:39757 (BA;XA) 
Policy and practices in the United States of America for DOE- 
generated nuclear wastes, 9:39742 (BA;XA) 
Waste management policy and its implementation in the United 
States of America, 9:39748 (BA;XA) 
Radioactive Waste Processing 
Treatment and conditioning of wastes from nuclear fuel 
reprocessing plants in the United States of America, 9:39744 
(BA;XA) 
USSR 
Geology 
USSR report: earth sciences, tables of contents, No. 24, 1 
February 1983-No. 29, 13 October 1983, 9:41555 (R;US) 
Materials 
USSR report: materials science and metallurgy, tables of 
contents, No. 87, 25 January 1983-No. 94, 28 December 
1983, 9:40264 (R;US) 
Metallurgy 
USSR report: materials science and metallurgy, tables of 
contents, No. 87, 25 January 1983-No. 94, 28 December 
1983, 9:40264 (R;US) 
UTAH 
Land Use 
Research and information needs for management of tar sands 
development. Interim report Apr-May 83, 9:39635 (R;US) 
UTERINE CERVIX CARCINOMA 
See CARCINOMAS 
UTILITIES 
See ELECTRIC UTILITIES 


VACUUM STATES 
Radiative Corrections 
Quantum field theoretic treatment of the Casimir effect. 
Quantization procedure and perturbation theory in covariant 
gauge, 9:41967 (R;SU) 
VACUUM SYSTEMS 
Valves 
Fast closing valve, 9:40978 (P;US) 
Velocity 
Fast closing valve, 9:40978 (P;US) 
VALENCE ELECTRONS 
See ELECTRONS 
VAN ALLEN BELTS 
See RADIATION BELTS 
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Flux pinning by voids in surface-oxidized superconducting 
niobium and vanadium, 9:40508 (R;NL) 
Surface Finishing 
Electrolytic lapping technique for vanadium, 9:40563 (R;US) 
Voids 
Flux pinning by voids in surface-oxidized superconducting 
niobium and vanadium, 9:40508 (R;NL) 
Volatility 
Volatility of vanadium from a candidate fusion reactor alloy, 
9:40509 (R;US) 
VANADIUM 51 
M1.-Transitions 
Excitation of M1 transitions by inelastic proton scattering at 
200MeV, 9:42075 (RA;FR;In French) 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
Physical Radiation Effects 
Radiation-induced erosion of titanium alloy surface and 
hydrogen adsorption under H* and He* ion bombardment, 
9:40515 (R;SU;In Russian) 
VANADIUM BASE ALLOYS 
Volatility 
Volatility of vanadium from a candidate fusion reactor alloy, 
9:40509 (R;US) 
VANADIUM CARBIDES 
Crystal Structure 
Some studies on the V-C system, 9:40603 (R;US) 
Phase 
Some studies on the V-C system, 9:40603 (R;US) 
Phase Studies 
Some studies on the V-C system, 9:40603 (R;US) 
ic Properties 
Some studies on the V-C system, 9:40603 (R;US) 
VANADIUM MINERALS 
See MINERALS 
VANADIUM ORES 
Chemical Analysis 
Preparation and analysis of reference materials and the 
provision of recommended values. Progress report No. 5, 
9:40688 (R;ZA) 
Sampling 
Preparation and analysis of reference materials and the 
provision of recommended values. Progress report No. 5, 
9:40688 (R;ZA) 
VANADIUM SILICIDES 
Physical Radiation Effects 
Radiation defect influence on physical properties of VsSi 
monocrystals (Proton and neutron irradiation), 9:40640 
(RA;UA;In Russian) 
VAPOR PLATING 
Equipment 
Vapor deposition of stabilized zirconium oxide electrolyte and 
lanthanum chromite interconnection for multiple cell 
fabrication, 9:40333 (RA;US) 
VARIABLE STARS 
Masers 
Nature of OH/IR stars. Properties and characteristics of an 
evolved stellar population, 9:41591 (R;NL) 
VARISTORS 
See SEMICONDUCTOR RESISTORS 
VAVILOV-CHERENKOV RADIATION 
See CHERENKOV RADIATION 
VAX COMPUTERS 
See DEC COMPUTERS 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
SPACE VEHICLES 
TRUCKS 
Control Systems 
Completion, final assembly and dress-up system for engines 
using small inductively guided vehicles (ROBOMATIC), 
9:40422 (RA;DE) 


Light Cone 


Development and testing of the on-board type air-fuel ratio 
analysis system, 9:40481 (RA;DE) 
Data Acquisition Systems 
Advances in road load data acquisition, 9:40412 (RA;DE) 
In-vehicle data logger, 9:40413 (RA;DE) 
i based data analysis and collection system, 
9:40411 (RA;DE) 
Fuel Substitution 
State of knowledge of environmental concerns related to 
natural gas-fueled vehicles, 9:40483 (R;US) 
Fuels 
Renewable fuels and advanced power sources for 
transportation workshop: proceedings, 9:40484 (R;US) 
Mechanical Vibrations 
Analysis of random vibrations in vehicle constructions stand 
testing on the basis of convergence bases, 9:42518 (RA;DE) 
Microprocessors 
Microprocessor based data analysis and collection system, 
9:40411 (RA;DE) 
Performance Testing 
Microprocessor based data analysis and collection system, 
9:40411 (RA;DE) 
Pressure Control 
Systems approach to semiconductor transducer design, 9:40477 
(RA;DE) 
Pressure Measurement 
Systems approach to semiconductor transducer design, 9:40477 
(RA;DE) 
Recording Systems 
In-vehicle data logger, 9:40413 (RA;DE) 
Road Tests 
Advances in road load data acquisition, 9:40412 (RA;DE) 
Robots 
Completion, final assembly and dress-up system for engines 
using small inductively guided vehicles (ROBOMATIC), 
9:40422 (RA;DE) 
Testing 
Analysis of random vibrations in vehicle constructions stand 
testing on the basis of convergence bases, 9:42518 (RA;DE) 
In-vehicle data logger, 9:40413 (RA;DE) 
Walsh spectral estimators for test control problems of vehicle 
constructions, 9:42517 (RA;DE) 
VELOCIMETERS 
Design 
Optical pin apparatus for measuring the arrival time and 
velocity of shock waves and particles, 9:41130 (P;US) 
Optical Systems 
Optical pin apparatus for measuring the arrival time and 
velocity of shock waves and particles, 9:41130 (P;US) 
VENTILATION SYSTEMS 
Rotors 
Parametric instabilities of rotor-support systems with 
application to industrial ventilators, 9:40826 (RA;US) 
VENUS REACTOR 
Criticality 
Comparative study between reaction rates obtained from 
integral foil measurements on VENUS and calculations using 
LWRWIMS, 9:40137 (R;GB) 
Reaction Kinetics 
Comparative study between reaction rates obtained from 
integral foil measurements on VENUS and calculations using 
LWRWIMS, 9:40137 (R;GB) 
VERTEBRAE 
Radionuclide Kinetics 
Sr-90 in the bone of reference Koreans. Final report for the 
period 1 November 1981-30 November 1983, 9:41431 
(R;XA) 
VERTEX FUNCTIONS 
Conformal Invariance 
Conformally covariant composite operators in quantum 
chromodynamics, 9:41800 (R;XA) 
Light Cone 
Conformally covariant composite operators in quantum 
chromodynamics, 9:41800 (R;XA) 





VERTICAL AXIS TURBINES 
Vortex Flow 


VERTICAL AXIS TURBINES 
Vortex Flow 
Fixed wake theory for vertical axis wind turbines, 9:39930 
GJ;US) 

VERY HIGH FREQUENCY RADIATION 

See RADIOWAVE RADIATION 
VESSELS 

See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 

See CHEMICAL REACTORS 
VESSELS (PRESSURE) 

See PRESSURE VESSELS 
VHF RADIATION 

See RADIOWAVE RADIATION 
VIDEO TAPES 

Uses 
High-speed videography for optical and x-ray imaging, 9:40931 
(R;US) 

VIRUSES 

See also BACTERIOPHAGES 


ONCOGENIC VIRUSES 
SIMIAN VIRUS 


DNA Sequencing 
Structure and replication of minute virus of mice DNA, 
9:41316 (BA;US) 
VISCOSITY 
Data Acquisition 
Kinetic-elastic approach for time-dependent rheological data 
on slurry fuels and polymers. Final technical report 24 Mar 
80-30 Sep 82, 9:39610 (R;US) 
VISCOUS FLOW 
Navier-Stokes Equations 
Viscous incompressible liquid flow calculation in rectangular 
channels, 9:40903 (R;SU;In Russian) 
VISIBLE RADIATION 
Biological Effects 


Microalgal technology research at SERI: modulated light 
photobiology, 9:39875 (RA;US) 


Instrumentation for nonionizing radiation measurement. Final 
report, 9:41550 (R;US) 
VITAMIN PP 
See NICOTINAMIDE 
VITON 
Oxidation 
Heterogeneous oxidative degradation in irradiated polymers, 
9:40616 (R;US) 
Radiation Effects 
Heterogeneous oxidative degradation in irradiated polymers, 
9:40616 (R;US) 
VITRINITE 
See MACERALS 
VK-50 REACTOR 
Reactor Stability 
RUKKRETs-1 program for calculating the stability of the tank 
type boiling water cooled reactors with natural circulation, 
9:40013 (R;SU;In Russian) 
VLASOV EQUATION 
See BOLTZMANN-VLASOV EQUATION 
VLASOV INSTABILITY 
See BOLTZMANN-VLASOV EQUATION 
VOIDS 
Detection 
Induction voidmeter, 9:41127 (P;US) 
Ultrasonic wave scattering by a subsurface flaw in joined fluid- 
solid half spaces, 9:40572 (J;US) 
VOLATILE MATTER 
Chemical Reactions 
Modeling mass transport and plasticity in bituminous coal 
pyrolysis, 9:39160 (RA;US) 


Vaporization and pyrolysis of coal water mixtures, 9:39521 
(RA;US) 


Modeling mass transport and plasticity in bituminous coal 
pyrolysis, 9:39160 (RA;US) 
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Yields 

Characterization of physical phenomena during rapid coal 
pyrolysis, 9:39162 (RA;US) 

Sooting potential of coals, 9:39169 (RA;US) 

Volatile yields in pulverized coal processes related to coal 
characteristics (Correlated with coal rank, temperature, 
composition, reflectivity), 9:39167 (RA;US) 

VOLCANIC ROCKS 
See also BASALT 
Gamma Logging 

Lithological analysis of volcanic rock by using the differential 

gamma ray log, 9:39586 (RA;XA) 
Petrology 

Lithological analysis of volcanic rock by using the differential 

gamma ray log, 9:39586 (RA;XA) 
VOLCANOES 
Research Programs 
Geophysical monitoring for climatic change number 11. 
Summary report 1982, 9:41569 (R;US) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VORTEX FLOW 

Prior to October 1981 this concept was indexed to SWIRL 
FLOW. 

Helical Configuration 

Aerodynamic analysis of a horizontal axis wind turbine by use 
of helical vortex theory. Volume 1. Theory, 9:39925 (R;US) 

VRAIN REACTOR 
Reactor Accidents 

High-temperature gas-cooled reactor safety studies for the 
Division of Accident Evaluation. Quarterly progress report, 
October 1-December 31, 1983. Volume 4, 9:40180 (R;US) 

VULCAIN EXPERIMENT NUCLEAR STUDY 
See VENUS REACTOR 


WALLS 
See also TROMBE WALLS 
Airtightness 
Energy conservation with air infiltration barriers, 9:40399 
(J;US) 
Heat Losses 
Effectiveness of wall insulation, 9:40398 (J;US) 
Heating Load 

Comparison of annual heating loads for various basement wall 
insulation strategies by using transient and steady-state 
models, 9:40394 (J;US) 

Thermal Conductivity 

Thermal resistances of insulated brick veneer walls with 

reflective and nonreflective air spaces, 9:40389 (J;US) 
Thermal Insulation 

Comparison of annual heating loads for various basement wall 
insulation strategies by using transient and steady-state 
models, 9:40394 (J;US) 

Residential sidewall insulation case histories, including 
experiences and problems in the field application of loose fill, 
9:40388 (J;US) 

Ventilation Barriers 

Energy conservation with air infiltration barriers, 9:40399 

(J;US) 
WARFARE 
Computerized Simulation 

Using interactive color graphics to model the 
command/control function in a battlefield simulation, 
9:42540 (R;US) 

WASHINGTON 
Coal Deposits 

Feasibility of an underground hydraulic coal mine near 
Wilkeson, Washington. Contract report 11 Aug 82-10 Sep 
83, 9:39440 (R;US) 





Coastal Waters 
Fluctuating longshore pressure gradient on the pacific 
northwest shelf: A dynamical analysis, 9:41584 (J;US) 
Underground Mining 
Feasibility of an underground hydraulic coal mine near 
Wilkeson, Washington. Contract report 11 Aug 82-10 Sep 
83, 9:39440 (R;US) 
Wind 
Northwest, North Central, and Alaska wind atlas, 9:39924 
(B;US) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 


SANITARY LANDFILLS 
UNDERGROUND DISPOSAL 


Site Selection 
Geologic and hydrogeochemical criteria for the selection at 
thermal electric solid waste disposal sites in western surface 
mines, 9:39998 (RA;US) 
WASTE FORMS 
Performance 
Reference waste forms and packing material for the Nevada 
Nuclear Waste Storage Investigations Project, 9:39734 
(R;US) 
Testing 
Evaluation of conditioned high-level waste forms, 9:39743 
(BA;XA) 
WASTE WATER 
Chemical Analysis 
Instrumental methods of analysis of sulfur compounds in 
synfuel process streams. Quarterly technical progress report 
for April-June 1984, 9:39367 (R;US) 
Manual of analytical methods for wastewaters (oil shale retort 
waters). Second edition, 9:39663 (R;US) 
Flocculation 
Flocculation of retention pond water, 9:39769 (R;AU) 
Mutagen Screening 
Health effects bioassay results from coal conversion solid 
wastes, 9:39573 (J;US) 
Quantitative Chemical Analysis 
Health effects bioassay results from coal conversion solid 
wastes, 9:39573 (J;US) 


Chemical/physical characterization and management of 
samples from the H-Coal pilot plant site specific assessment, 
9:39273 (R;US) 

Water Treatment 

Integration report for SRC-I post-baseline environmental R 
and D, 9:39247 (R;US) 

Measurement and prediction of aromatic solute distribution 
coefficients for aqueous-organic solvent systems. Final 
report, 9:39388 (R;US) 

WATER 
See also GROUND WATER 


SEAWATER 
WASTE WATER 


Boundary Layers 
Application of the pulsed neutron-neutron method for the 
determination of oil-water contacts in a bore-hole, 9:39585 
(RA;XA) 
Charged-Particle Transport 
Data needs for the track structure of alpha particles and 
electrons in water, 9:42204 (RA;US) 
Transport of low energy electrons in water and some physico- 
chemical implications, 9:42203 (RA;US) 
Chemical Analysis 
Laboratory manual for the determination of metals in water 
and wastewater by atomic absorption spectrophotometry, 
9:40668 (R;ZA) 
Chemical Reactions 
Coal liquefaction by the in-situ hydrogen generation, metal 
water system, 9:39104 (RA;US) 
Electrolysis 
Fusion and high temperature electrolysis, 9:42426 (RA;US) 
High temperature oxide electrolytes for the splitting of water: 
the ROC process, 9:39795 (RA;US) 


WATER POLLUTION 
Biological Effects 


Electron-Molecule Collisions 
Dipole oscillator strengths observed in electron impact, 
9:41644 (RA;US) 
Evaporation 
Experimental study on vaporization, agglomeration and 
combustion of coal/water slurry droplets, 9:39503 (RA;US) 
Neutron Spectra 
Measurements and calculations of neutron spectra in infinite 
media, 9:41572 (RA;XA) 
Neutron Transport 
Investigation of parameters of the Withdrawal + P,, 
approximated model in problems of the neutron transport in 
water (REMPI code), 9:42211 (R;SU;In Russian) 
Secondary gamma ray characteristics in a two-dimensional 
cylindrical shields, 9:42214 (R;SU;In Russian) 
Oscillator Strengths 
Dipole oscillator strengths observed in electron impact, 
9:41644 (RA;US) 
Phase Diagrams 
CNG acid gas removal process. Technical progress report No. 
7, 1 May-31 July 1982, 9:39216 (R;US) 
Photon Transport 
gamma ray characteristics in a two-dimensional 
cylindrical shields, 9:42214 (R;SU;In Russian) 
Radiolysis 
Investigation of water- and water vapor radiolysis under alpha- 
irradiation, 9:40764 (R;SU;In Russian) 
Shock Waves 
Computer molecular dynamics of 2-D water (ICE) structures 
under shock: a status report, 9:40724 (R;US) 


CNG acid gas removal process. Technical progress report No. 
8, August 1-October 31, 1982, 9:39211 (R;US) 

WATER CONTENT 

See MOISTURE 
WATER COOLANT 

See WATER 
WATER COOLED REACTORS 

See also BWR TYPE REACTORS 


PIK reactor experimental capabilities, 9:40143 (RA;SU;In 
Russian) 
Fuel Cycle 
Radiological impact of plutonium recycle in the fuel cycle of 
LWR type reactors: professional exposure during normal 
operation, 9:40160 (R;XE;In French) 
Reactor Safety 
Materials Science and Technology Division light-water-reactor 
safety research program. Quarterly progress report, July- 
September 1983. Volume 3, 9:40183 (R;US) 
WATER MODERATED REACTORS 


See also BWR TYPE REACTORS 
HFR REACTOR 
LWBR TYPE REACTORS 
NSRR REACTOR 
PWR TYPE REACTORS 
VENUS REACTOR 


Experimental Channels 
PIK reactor experimental capabilities, 9:40143 (RA;SU;In 
Russian) 
WATER MODERATOR 
See WATER 
WATER POLICY 
Environmental Impacts 
Hells Canyon environmental investigation: summary, 9:40254 
(R;US) 
WATER POLLUTION 
Biological Effects 
Ecological stress and the New York Bight: science and 
management, 9:41174 (R;US) 
Endangered species legislation, 9:41508 (R;US) 





Monitoring 


M 
Techniques for monitoring the environmental impact of 
insecticides on aquatic ecosystems. Agricultural handbook, 
(final), 9:41230 (R;US) 


EPA (Environmental Protection Agency) method study 25, 
method 602, purgeable aromatics. Report for Sep 79-Dec 82, 
9:41237 (R;US) 

WATER POLLUTION CONTROL 

Use this term for items that involve the removal or management of 

pollutants after they are formed by a source. 
Economic Analysis 

Environmental pollution control alternatives: Economics of 
waste water treatment alternatives for the electroplating 
industry. Final report, 9:41235 (R;US) 

WATER RECLAMATION 
Implementation 

Economic and environmental principles and guidelines for 
water and related land resources implementation studies, 
9:40260 (R;US) 

WATER TREATMENT 
Flowsheets 

Integration report for SRC-I post-baseline environmental R 

and D, 9:39247 (R;US) 
WATER VAPOR 
Charged-Particle Transport 

Cross sections used in proton-track simulations, 9:42207 

(RA;US) 
Electrolysis 

High temperature electrolysis of water vapor: status and 
perspectives of the German research and development 
activities, 9:39794 (RA;US) 

Research and development on high temperature water vapor 
electrolysis, 9:39793 (RA;US) 

Electron-Molecule Collisions 

Absolute doubly differential cross sections for the icnziation of 
water vapor by electron impact, 9:41639 (RA;US) 

Cross sections for collisions of subexcitation electrons with 
molecules, 9:41651 (RA;US) 

Tonization 

Cross sections used in proton-track simulations, 9:42207 

(RA;US) 
Radiolysis 

Investigation of water- and water vapor radiolysis under alpha- 

irradiation, 9:40764 (R;SU;In Russian) 
Vapor Condensation 

Experimental and theoretical study of condensation in 
multicomponent vapors. Quarterly report No. 1, 15 
February-14 May 1984, 9:40653 (R;US) 

WATERBORNE PARTICLES 
See PARTICULATES 
WATERFLOODING 
Additives 

Oil recovery tests with MERCO fluids. Final report, 9:39587 
(R;US) 

Bench-Scale Experiments 

Oil recovery tests with MERCO fluids. Final report, 9:39587 
(R;US) 

WAVEGUIDES 


Universal alsifer microwave high-level power load, 9:41009 
(RA;SU;In Russian) 
Electromagnetic Fields 
PRUD-O program package for accelerating structure 
calculation, 9:40981 (R;SU;In Russian) 
Mathematical Models 
Parabolic tapers for overmoded waveguides, 9:40867 (P;US) 
WAVES (SHOCK) 
See SHOCK WAVES 
WEAK HADRONIC DECAY 
Current Algebra 
Non-leptonic weak decays of charmed baryons, 9:41808 
(R;XA) 
SU-4 Groups 
Non-leptonic weak decays of charmed baryons, 9:41808 
(R;XA) 


WEAK INTERACTIONS 
See also FERMI INTERACTIONS 
Green Function 
Green functions in the abridged description method 
(hydrodynamic asymptotics), 9:42331 (R;UA;In Russian) 
P Invariance 
Mirror fermions in the problem of p-parity violation in weak 
interaction, 9:41936 (R;SU) 
Supersymmetry 
Grand unification theory and technicolor, 9:41913 (RA;SU;In 
Russian) 
Weinberg-Salam Gauge Model 
Mirror fermions in the problem of p-parity violation in weak 
interaction, 9:41936 (R;SU) 
WEAK NEUTRAL CURRENTS 
Asymmetry in electroproduction of the A(1232) by polarized 
electrons and the structure of the weak neutral current, 
9:41807 (R;XA) 
Flavor Model 
Flavour non-conservation induced by Higgs particle exchange 
in SU(2)sub(L)xSU(2)sub(R)xU(1) model, 9:41805 (R;XA) 
Higgs Bosons 
Flavour non-conservation induced by Higgs particle exchange 
in SU(2)sub(L)xSU(2)sub(R)xU(1) model, 9:41805 (R;XA) 
WEATHER 
Mathematical Models 
Development of a basic statistical weather model valid in 
Europe for design and energy calculations, 9:41139 (R;LU) 
WEATHERIZATION 
Life-Cycle Cost 
Life-cycle cost economic optimization of insulation, infiltration, 
and solar aperture in energy-efficient houses, 9:40378 (J;US) 
WECS 
See WIND TURBINES 
WEINBERG LEPTON MODEL 
Electric Charges 
Electrical neutrality of atoms and grand unification models, 
9:41960 (R;SU) 
Lorentz Invariance 
Possible subtraction for the Lorentz non-invariant model, 
9:41884 (R;DK) 
Mass Difference 
Corrections to the rho-parameter due to a heavy Higgs 
particle, 9:41905 (R;NL) 
WEINBERG MODEL 
See WEINBERG LEPTON MODEL 
WEINBERG-SALAM GAUGE MODEL 
Higgs Model 
Possible structure of Higgs sector in SU(2)xU(1)xU(1) model 
of electroweak interactions, 9:41942 (R;SU;In Russian) 
U-4 Groups 
Possible structure of Higgs sector in SU(2)xU(1)xU(1) model 
of electroweak interactions, 9:41942 (R;SU;In Russian) 
WELDED JOINTS 
Corrosion Resistance 
Localized corrosion and stress corrosion cracking behavior of 
stainless steel weldments. Annual progress report, January 1, 
1983-November 30, 1983, 9:40499 (R;US) 
Cracking 
Grain boundary cavitation and weld underbead cracking in 
DOP-26 iridium alloy, 9:39790 (J;US) 
Ductility 
Friction weld ductility and toughness as influenced by 
inclusion morphology, 9:40577 (J;US) 
Fracture Properties 
Fracture toughness of 25Mn austenitic steel weldments at 4 K, 
9:40547 (RA;US) 
Friction weld ductility and toughness as influenced by 
inclusion morphology, 9:40577 (J;US) 
In-Service Inspection 
Ultrasonic search head for automated examinations, 9:40114 
(R;US) 
Residual Stresses 
Residual stresses at small diffusion welds, 9:40507 (R;US) 
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Strains 
Strain distributions in a Type 316/16-8-2 stainless steel 
weldment during cyclic loading, 9:40510 (R;US) 
WELDS 
See WELDED JOINTS 
WELL DRILLING 
Decision Tree Analysis 
User’s manual for the Drilling Decision Tree System, 9:39630 
(R;US) 
Manuals 
User’s manual for the Drilling Decision Tree System, 9:39630 
(R;US) 
WELL LOGGING EQUIPMENT 
To be used only when the equipment itself is the topic of the paper; 
includes source, detector, and associated equipment. 
Calibration 
Proposed K-U-Th logging calibration facility for the petroleum 
industry, 9:39582 (RA;XA) 
Calibration Standards 
Calibration guidance provided by the absolute intensities of 
uranium and thorium gamma rays, 9:39674 (RA;XA) 
WEST VALLEY PROCESSING PLANT 
Radioactive Waste Processing 
Strategy for vitrifying different waste compositions at West 
Valley, 9:39745 (BA;XA) 
WESTERN EUROPE 


See also AUSTRIA 
BELGIUM 
FRANCE 
PORTUGAL 
UNITED KINGDOM 


Agriculture 
Agricultural and forest biomass: a source of energy for 
Europe, 9:39864 (R;XE) 
Forestry 
Agricultural and forest biomass: a source of energy for 
Europe, 9:39864 (R;XE) 
WESTERN NEW YORK NUCLEAR RESEARCH REACTOR 
See PULSTAR-BUFFALO REACTOR 
WESTINGHOUSE GASIFICATION PROCESS 
Commercialization 
Applicability of the Westinghouse process for gasifying lignite 
coals, 9:39222 (RA;US) 
Health Hazards 
Control technology assessment for coal gasification and 
liquefaction processes, Westinghouse Fluidized Bed Coal 
Gasification Process Development Unit, Waltz Mill, 
Pennsylvania. Report for the site visit of June 1981, 9:39571 


Applicability of the Westinghouse process for gasifying lignite 
coals, 9:39222 (RA;US) 
Process Development Units 
Control technology assessment for coal gasification and 
liquefaction processes, Westinghouse Fluidized Bed Coal 
Gasification Process Development Unit, Waltz Mill, 
Pennsylvania. Report for the site visit of June 1981, 9:39571 
(R;US) 
WET-TYPE COOLING TOWERS 
See COOLING TOWERS 
WILSON LOOP 
Monte Carlo Method 
Monte Carlo study of plaquette spectral density, 9:41955 
(R;SU) 
Spectral Density 
Monte Carlo study of plaquette spectral density, 9:41955 
(R;SU) 


F 


Subhourly wind forecasting techniques for wind turbine 
operations, 9:39929 (R;US) 


Northwest, North Central, and Alaska wind atlas, 9:39924 
(B;US) 
Monitoring 
Anemometer loan program. Final report, 9:39922 (R;US) 
Summary of wind data for northeastern Colorado, 9:39923 
(R;US) 


WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND GENERATORS 
See WIND TURBINES 
WIND TURBINES 
See also VERTICAL AXIS TURBINES 
Wheatland High School wind generator. Final report, 9:39927 
(R;US) 
Aerodynamics 
Aerodynamic analysis of a horizontal axis wind turbine by use 
of helical vortex theory. Volume 1. Theory, 9:39925 (R;US) 


Design and development of a small output multiblade type 
windmill for pumping water for agricultural purposes, 
9:39928 (R;IN) 

Vortex Flow 
Aerodynamic analysis of a horizontal axis wind turbine by use 
of helical vortex theory. Volume 1. Theory, 9:39925 (R;US) 
WINDING MACHINES 
Not to be used for HOISTS. 
Design 

Parallel-wire grid assembly with method and apparatus for 

construction thereof, 9:41091 (P;US) 
WIRE SPARK CHAMBERS 
Tuning 
Tuning and control of wire spark chambers for Hyperon 
spectrometer, 9:41072 (R;XJ;In Russian) 
WIRES 
See also SUPERCONDUCTING WIRES 
Coatings 

Non-contacting gauging of coat-thickness of covered wires, 

9:41081 (R;AT;In German) 
Induction 
Finitely conducting, infinitely long, cylindrical wire in the 
presence of a plane wave (emp), 9:42257 (R;US) 
WOLFRAM 
See TUNGSTEN 
WOLFRAMITE 
Chemical Analysis 

Preparation and analysis of reference materials and the 
provision of recommended values. Progress report No. 5, 
9:40688 (R;ZA) 

Sampling 

Preparation and analysis of reference materials and the 
provision of recommended values. Progress report No. 5, 
9:40688 (R;ZA) 

wooD 
Acid Hydrolysis 

Production of sugars from wood using high-pressure hydrogen 

chloride, 9:39892 (J;US) 
Anaerobic Digestion 

Anaerobic digestion of wood as an energy source, 9:39805 

(R;US) 
Combustion 

Energy production from hardwoods growing on southern pine 

sites. Forest Service general technical report, 9:39844 (R;US) 
Combustion Products 

Residential Wood Combustion Study. Task 1. Ambient air 
quality impact analysis. Final report, 9:41155 (R;US) 

Residential Wood Combustion Study. Task 1. Ambient air 
quality impact analysis. Appendices. Final report, 9:41156 
(R;US) 

Residential Wood Combustion Study. Task 5. Emissions testing 
of wood stoves. Volumes | and 2. Final report, 9:41159 
(R;US) 

Residential Wood Combustion Study. Task 5. Emissions testing 
of wood stoves. Volumes 3 and 4 (Appendices), 9:41160 
(R;US) 

Residential wood combustion study, task 6, control strategy 
analysis. Final report, 9:41176 (R;US) 

Gasification 

Development of small-scale gasifiers for irrigation purpose in 
India, February 18, 1982-July 7, 1983, 9:39819 (R;IN) 

Methanol production by catalytic gasification of wood, 9:39839 
(BA;US) 





wooD 
Gasification 


Research on gasification of wood in a plasma pyrolysis unit, 
9:39820 (R;CA) 
Oxidation 
Gas exchange of black coal and other substances when stored 
for decades in contact with air, 9:39357 (RA;US) 
Radiation Curing 
Conservation of diverse old wooden objects by impregnation 
and radiation curing, 9:40652 (R;AT;In German) 
Saccharification 
Production of sugars from wood using high-pressure hydrogen 
chloride, 9:39892 (J;US) 
Supply and Demand 
Residential wood and coal combustion. Task 2. Summary of 
major fuel use projections. Final report, 9:39843 (R;US) 
Properties 


Research on gasification of wood in a plasma pyrolysis unit, 
9:39820 (R;CA) 
WOOD ALCOHOL 
See METHANOL 
WOOD BURNING APPLIANCES 
Air Pollution 

Residential Wood Combustion Study. Task 5. Emissions testing 
of wood stoves. Volumes 3 and 4 (Appendices), 9:41160 
(R;US) 

Air Pollution Control 

Residential Wood Combustion Study. Task 5. Emissions testing 
of wood stoves. Volumes 1 and 2. Final report, 9:41159 
(R;US) 

Residential Wood Combustion Study. Task 5. Emissions testing 
of wood stoves. Volumes 3 and 4 (Appendices), 9:41160 
(R;US) 

Residential wood combustion study, task 6, control strategy 
analysis. Final report, 9:41176 (R;US) 

Combustion Products 

Residential Wood Combustion Study. Task 2A. Current and 
projected air quality impacts. Final report, 9:41157 (R;US) 

Residential wood and coal combustion. Task 3. Health effects 
literature search. Final report, 9:41524 (R;US) 

Environmental Effects 

Residential Wood Combustion Study. Task 1. Ambient air 
quality impact analysis. Final report, 9:41155 (R;US) 

Residential Wood Combustion Study. Task 1. Ambient air 
quality impact analysis. Appendices. Final report, 9:41156 
(R;US) 

Indoor Air Pollution 

Residential Wood Combustion Study. Task 7. Indoor air 

quality. Final report, 9:41161 (R;US) 
Sampling 

Residential Wood Combustion Study. Task 5. Emissions testing 
of wood stoves. Volumes 3 and 4 (Appendices), 9:41160 
(R;US) 

Surveys 

Residential Wood Combustion Study. Task 2B. Household 

information survey. Final report, 9:41158 (R;US) 
Technology Assessment 

Residential Wood Combustion Study. Task 5. Emissions testing 
of wood stoves. Volumes 1 and 2. Final report, 9:41159 
(R;US) 

WOOD FUELS 
Use of this term is limited to polcy, feasibility, and socio-economic 
studies. For wood properties use WOOD. 
Forecasting 
Residential Wood Combustion Study. Task 3. Wood fuel use 
projection. Final report, 9:40325 (R;US) 
Fuel Consumption 

Residential Wood Combustion Study. Task 3. Wood fuel use 

projection. Final report, 9:40325 (R;US) 
Surveys 

Residential Wood Combustion Study. Task 2B. Household 

information survey. Final report, 9:41158 (R;US) 
Wood Burning Appliances 
Residential Wood Combustion Study. Task 2B. Household 
information survey. Final report, 9:41158 (R;US) 
WOOD PRODUCTS INDUSTRY 
See also PAPER INDUSTRY 
Wood Wastes 
Wood Scrap Project. Final report, 9:39841 (R;US) 
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WOOD WASTES 
Availability 
Wood residue biomass energy in Georgia. Research report 452, 
9:39842 (R;US) 
Wood Scrap Project. Final report, 9:39841 (R;US) 
Cost 
Wood residue biomass energy in Georgia. Research report 452, 
9:39842 (R;US) 
Market 
Wood residue biomass energy in Georgia. Research report 452, 
9:39842 (R;US) 
Wood Scrap Project. Final report, 9:39841 (R;US) 
WORKERS 
See PERSONNEL 
WORKING FACES 
Wave Propagation 
Extended application of radio waves underground (Report on 
ECSC contract 7220-AF/202), 9:39423 (R;XE;In French) 
WORKING FLUIDS 
Compressibility 
Damping in ring seals for compressible fluids, 9:40812 (RA;US) 
Stability 
Damping in ring seals for compressible fluids, 9:40812 (RA;US) 
WORLD 
See EARTH PLANET 
WORLD-WIDE FALLOUT 
See GLOBAL FALLOUT 
WWER TYPE REACTORS 
Reactor Cells 
Two-dimensional program for calculating the neutron flux in 
reactor cells using the multigroup kinetic approximation, 
9:40037 (R;SU;In Russian) 
Reactor Cooling Systems 
Calculation of hydraulic non-uniformity in a reactor annular 
cavity, 9:40033 (R;SU;In Russian) 
Reactor Kinetics 
Two-dimensional program for calculating the neutron flux in 
reactor cells using the multigroup kinetic approximation, 
9:40037 (R;SU;In Russian) 
WYOMING 
Geological Surveys 
Subsurface temperatures in northeastern Wyoming measured 
by bottom hole temperature records, 9:39917 (R;US) 
Geology 
Geothermal resources of the Laramie, Hanna, and Shirley 
Basins, Wyoming, 9:39907 (R;US) 
Geothermal Resources 
Geothermal resources of the Laramie, Hanna, and Shirley 
Basins, Wyoming, 9:39907 (R;US) 
Subsurface temperatures in northeastern Wyoming measured 
by bottom hole temperature records, 9:39917 (R;US) 
‘Radioactive Waste Disposal 
Mathematical simulation of contaminant distribution in and 
around the uranium mill tailing piles, Riverton, Wyoming, 
9:39767 (R;US) 
Uranium Ores 
Alteration and mineralization associated with sandstone 
uranium occurrences, Morton Ranch area, Wyoming, 
9:39671 (R;US) 
Wind 
Northwest, North Central, and Alaska wind atlas, 9:39924 
(B;US) 


X CHROMOSOME 

Prior to April 1980 this concept was indexed to 

HETEROCHROMOSOMES. 
Bi 

DNA methylation and the control of gene expression on the 
human X chromosome, 9:41304 (BA;US) 

Implications for x-chromosome regulation from studies of 
human x-chromosome DNA, 9:41303 (BA;US) 





Genetic Control 
Implications for x-chromosome ion from studies of 
human x-chromosome DNA, 9:41303 (BA;US) 
X RADIATION 
See also SOFT X RADIATION 
Absorption Spectroscopy 
EXAFS investigation of calcium in coal, 9:39352 (RA;US) 
Attenuation 
Broad-beam attenuation in baryt concrete and in ordinary plate 
glass for x-rays from 50 to 300 kVp, 9:42218 (RA;AT) 
Depth Dose Distributions 
Measurement of depth dose factors for various 60-Co and X- 
ray beams with ion chambers and thermoluminescent 
dosemeters. Final report for the period 1 May 1982-30 April 
1983, 9:42236 (R;AT) 
Production 
Applications of x-ray from laser produced plasmas, 9:42497 
(BA;US) 
Development of a high power glass laser system and research 
of x-ray generation, 9:42496 (BA;US) 
X-CHROMOSOMES 
See X CHROMOSOME 
XENON 
Cluster Beams 
Evidence for a phase transition of atomic clusters generated by 
supersonic expansion, 9:41693 (RA;AT) 
Electron-Atom Collisions 
Direct observation of relativistic valence one electron 
momentum distributions in xenon, 9:41663 (R;AU) 
Electronic Structure 
Direct observation of relativistic valence one electron 
momentum distributions in xenon, 9:41663 (R;AU) 
Ton Pairs 
Intensity fluctuations in the size distributions of heterogeneous 
clusters, 9:41692 (RA;AT) 
Ton-Molecule Collisions 
Charge transfer from He* to Ar and Xe at low energies, 
9:41704 (RA;AT) 
Photon Emission 
Determination of the absolute photon yield from electron 
irradiated gases, 9:41654 (RA;AU) 
XENON 131 TARGET 
Pion Minus Reactions 
Angular distributions of nucleons emitted in high energy 
hadron-nucleus collisions, 9:42092 (R;SU) 
XENON 136 REACTIONS 
Elastic Scattering 
Semiclassical model used for elastic and inelastic scattering of 
heavy ion, 9:42111 (J;CN;CH) 
Inelastic Scattering 
Semiclassical model used for elastic and inelastic scattering of 
heavy ion, 9:42111 (J;CN;CH) 
XENON FLUORIDES 
Atomic Beam Diffraction 
Observation of Condon diffraction bands in XeF (D — X), 
9:41688 (RA;AT) 
Excitation 
Observation of Condon diffraction bands in XeF (D — X), 
9:41688 (RA;AT) 
XERODERMA PIGMENTOSUM 


New patient with both xeroderma pigmentosum and Cockayne 
syndrome establishes the new xeroderma pigmentosum 
complementation group H, 9:41491 (BA;US) 

XI PARTICLES 
Magnetic Moments 
Hyperon magnetic moments in QCD, 9:41832 (R;SU) 
X-RASERS 


See X-RAY LASERS 
X-RAY DIFFRACTOMETERS 
On-Line Measurement Systems 
Mini-computer controlled measuring electronics and software 
package for crystal diffraction spectrometer, 9:41110 
(R;XJ;In Russian) 


X-RAY DOSIMETRY 
Extrapolation Chambers 
Extrapolation chamber for absolute energy dose rate 
measurement of beta and soft x radiation, 9:41083 (R;AT;In 
German) 
X-RAY EQUIPMENT 
Performance Testing 
Assessment of a Picker Centrix combined X-ray tube and 
Bucky stand, 9:41382 (R;GB) 
Safety Standards 
Routine compliance testing for diagnostic x-ray systems or 
components of diagnostic x-ray systems to which 21 CFR 
subchapter J is applicable, 9:41381 (R;US) 
X-RAY FLUORESCENCE ANALYSIS 
X-ray fluorescence method for determination of nickel and 
cobalt in ferrous laterites, 9:40681 (R;XJ;In Russian) 
X-RAY FLUORESCENCE ANALYZERS 
ELBEST X-ray fluorescence measuring system for on-stream 
analysis in flotation plants, 9:41082 (R;AT;In German) 
X-RAY LASERS 
Gain 
Population inversion and gain measurements for soft X-ray 
laser development in a magnetically confined plasma 
column, 9:40878 (J;US) 
Plasma Diagnostics 
Population inversion and gain measurements for soft X-ray 
laser development in a magnetically confined plasma 
column, 9:40878 (J;US) 
Population Inversion 
Population inversion and gain measurements for soft X-ray 
laser development in a magnetically confined plasma 
column, 9:40878 (J;US) 
Soft X Radiation 
Population inversion and gain measurements for soft X-ray 
laser development in a magnetically confined plasma 
column, 9:40878 (J;US) 
X-RAY RADIOGRAPHY 
On-Line Measurement Systems 
On-line system for measuring powder X-ray patterns, 9:41113 
(R;SU;In Russian) 
X-RAY SPECTRA 
Manuals 
Spectra of radioactive nuclides radiation, measured with 
semiconductor detectors. 2, 9:42238 (R;DD) 
X-RAY SPECTROMETERS 


Spectrally discriminating time-resolved and space-resolved X- 
tay plasma diagnostics, 9:42418 (J;US) 
Optical Filters 
Spectrally discriminating time-resolved and space-resolved X- 
ray plasma diagnostics, 9:42418 (J;US) 


Time-resolved spectral measurements above 80 A, 9:42421 
(G;DE) 
Spatial Resolution 
Spectrally discriminating time-resolved and space-resolved X- 
ray plasma diagnostics, 9:42418 (J;US) 
Spectral Response 
Spectrally discriminating time-resolved and space-resolved X- 
ray plasma diagnostics, 9:42418 (J;US) 
Time Resolution 
Spectrally discriminating time-resolved and space-resolved X- 
ray plasma diagnostics, 9:42418 (J;US) 
X-RAY SPECTROSCOPY 
Sample Preparation 
Determination, by x-ray spectrometry, of trace amounts of tin 
in titanium-bearing ores and concentrates and in siliceous 
materials. Laboratory method No. 50/51, 9:40696 (R;ZA) 
XYLENES 
Chemical Preparation 
Selectivity in catalytic alkyne cyclotrimerization over 
chromium(VI): kinetic evaluation using the characteristics of 
radioactive carbon-11 decay for nondisruptive ultrasensitive 
detection of adsorbed species, 9:40742 (J;US) 





YANG-MILLS THEORY 
Equations of Motion 
Intersection of separatrices of periodical trajectories and non- 
integrability of the classical Yang-Mills equations, 9:42277 
(R;SU) 


Exact Gell-Mann-Low function of supersymmetric Yang-Mills 
theories from instanton calculus, 9:41958 (R;SU) 
Instanton effects in supersymmetric theories, 9:41956 (R;SU) 
Quantum Field Theory 
Quantum theory of massive Yang-Mills fields, 3. 
Renormalizable structure, 9:41990 (R;JP) 
Renormalization 
Quantum theory of massive Yang-Mills fields, 3. 
Renormalizable structure, 9:41990 (R;JP) 
SU-2 Groups 
Integrability properties of SU(2) Yang-Mills fields. 2. Local 
problem, 9:41992 (R;AT) 
SU-4 Groups 
Monte Carlo study of SU(4) gauge theory at finite 
temperature, 9:41994 (J;US) 
Su 
Riemann-Hilbert transforms and Bianchi-Baaumlcklund 
transformations for the supersymmetric Yang-Mills fields, 
9:41993 (J;US) 
Vacuum States 
Exact Gell-Mann-Low function of supersymmetric Yang-Mills 
theories from instanton calculus, 9:41958 (R;SU) 
YELLOW CAKE 
See URANIUM OXIDES U308 
YTTERBIUM 164 
Energy Levels 
Near-yrast spectroscopy of '**Yb and neighbouring nuclei, 
9:42106 (R;SE) 
High Spin States 
Near-yrast spectroscopy of ‘Yb and neighbouring nuclei, 
9:42106 (R;SE) 
YTTERBIUM 169 
Inhalation 
Low-level 7°*PuOz lifespan studies, 9:41474 (RA;US) 
Retention 
Low-level 7°°PuO, lifespan studies, 9:41474 (RA;US) 
YTTRIUM 89 
Giant Resonance 
Decay mechanism of the GDR studied by the (y,p) reaction, 
9:42072 (RA;SU) 
YTTRIUM 89 TARGET 
Proton Reactions 
Decay mechanism of the GDR studied by the (y,p) reaction, 
9:42072 (RA;SU) 
YTTRIUM ALLOYS 
Magnetic Properties 
Neutron diffraction studies of some rare earth-transition metal 
deuterides. Final report 15 Mar 80-15 Nov 83, 9:40489 
(R;US) 
YTTRIUM ALUMINIUM GARNETS 


See ALUMINIUM OXIDES 
YTTRIUM COMPOUNDS 


YTTRIUM COMPOUNDS 
See also YTTRIUM OXIDES 
Magnetization 
Quenching of spin fluctuations in the highly enhanced 
paramagnets RCo2 (R = Sc, Y, or Lu), 9:40567 (J;US) 
Specific Heat 
Quenching of spin fluctuations in the highly enhanced 
paramagnets RCo2 (R = Sc, Y, or Lu), 9:40567 (J;US) 
YTTRFUM OXIDES 
Tonic Conductivity 
Transport properties of fluorite oxides, 9:40582 (RA;US) 
YUCCA MOUNTAIN 


Pegrography and mineral chemistry of units of the Topopah 
Spring, Calico Hills and Crater Flat tuffs, and older volcanic 
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units, with emphasis on samples from drill hole USW G-1, 
Yucca Mountain, Nevada Test Site, 9:41576 (R;US) 

Variations in authigenic mineralogy and sorptive zeolite 
abundance at Yucca Mountain, Nevada, based on studies of 
drill cores USW GU-3 and G-3, 9:39724 (R;US) 

Petrography 

Petrography and mineral chemistry of units of the Topopah 
Spring, Calico Hills and Crater Flat tuffs, and older volcanic 
units, with emphasis on samples from drill hole USW G-1, 
Yucca Mountain, Nevada Test Site, 9:41576 (R;US) 

Petrology 

Petrology of samples from drill holes USW H-3, H-4, and H-5, 
Yucca Mountain, Nevada, 9:39723 (R;US) 

Variations in authigenic mineralogy and sorptive zeolite 
abundance at Yucca Mountain, Nevada, based on studies of 
drill cores USW GU-3 and G-3, 9:39724 (R;US) 

Radioactive Waste Disposal 

Petrology of samples from drill holes USW H-3, H-4, and H-5, 
Yucca Mountain, Nevada, 9:39723 (R;US) 

Preliminary reference waste descriptions for a repository at 
Yucca Mountain, Nevada, 9:39732 (R;US) 

Variations in authigenic mineralogy and sorptive zeolite 
abundance at Yucca Mountain, Nevada, based on studies of 
drill cores USW GU-3 and G-3, 9:39724 (R;US) 

Radioactive Waste Storage 

Regulatory requirements for the Nevada Nuclear Waste 

Storage Investigations project, 9:39783 (R;US) 


ZEOLITES 
Catalytic Effects 
Chain limitation in the Fischer-Tropsch synthesis via 
composite catalysts, 9:39802 (RA;US) 
Synthesis gas conversion to high octane gasoline using a dual 
reactor unit, 9:39804 (RA;US) 
Crystal Structure 
Flexibility of the framework of zeolite Rho. Structural 
variation from 11 to 573 K. A study using neutron powder 
diffraction data, 9:40731 (J;US) 
Ton Exchange 
Study of Fischer-Tropsch model compounds reacting over 
ZSM-S5 (MS Thesis), 9:39816 (R;US) 
Molecular Structure 
Flexibility of the framework of zeolite Rho. Structural 
variation from 11 to 573 K. A study using neutron powder 
diffraction data, 9:40731 (J;US) 
ZERO POWER REACTORS 
Reactor physics facility and first BNL reactor, 9:40145 (R;GB) 
ZETA DEVICES 
Computerized Simulation 
Computer code for Z-pinch simulation in the three-fluid 
approximation, 9:42359 (R;SU;In Russian) 
ZINC 
Absorption Spectroscopy 
Analysis, by atomic-absorption spectrophotometry, of activated 
charcoal, 9:40697 (R;ZA) 
Activation Analysis 
WHO/IAEA joint research programme on trace elements in 
cardiovascular diseases. Report of a consultants’ meeting, 
Vienna, Austria, 18-19 December 1979, 9:41513 (R;XA) 
Chemical Reactions 
Coal liquefaction by the in-situ hydrogen generation, metal 
water system, 9:39104 (RA;US) 
Correlations 
WHO/IAEA joint research programme on trace elements in 
cardiovascular diseases. Report of a consultants’ meeting, 
Vienna, Austria, 18-19 December 1979, 9:41513 (R;XA) 
Electrochemical Corrosion 
Corrosion of a zinc rotating disk in one molar hydrochloric 
acid, 9:40534 (R;US) 





Emission Spectroscopy 
Analysis, by atomic-absorption spectrophotometry, of activated 
charcoal, 9:40697 (R;ZA) 
Membrane Transport 
Metal-membrane interactions, 9:41531 (RA;US) 
Physical Radiation Effects 
Radiation damage depth distributions in Al and Zn induced by 
Ar (400 MeV), Ne (200 MeV) and C (112,5 MeV) ion 
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Idaho Dept. of Water Resources, Boise 
(USA) 
9:39922 DOE/R0/01285—T1 
Dunn.(Donald W.), Coeur d'Alene, ID (USA) 
9:39894 DOE/R0/01289—T1 
Energy Extension Service of Northeastern 
Colorado, Greeley (USA) 
9:39923 DOE/R8/01059—T1 
Matrix Design and Engineering, Hot 
Springs, MT (USA) 
9:40416 DOE/R8/03051—T1 
Nelson (Glenn), Whitefish, MT (USA) 
9:40360 DOE/R8/03052—T1 
South Dakota Univ., Springfield (USA) 
9:40428 DOE/R8/06002—T1 
Holmberg (Doug), Brookings, SD (USA) 
9:40361 DOE/R8/06038—T1 
Utah Dept. of Transportation, Salt Lake City 
(USA) 
9:39895 DOE/R8/07001—T1 
Utah Energy Office, Salt Lake City (USA) 
9:40442 DOE/R8/07227—T2 
Utah Dept. of Natural Resources and 
Energy, Salt Lake City (USA). Div. of 
State Lands and Forestry 
9:39841 DOE/R8/07310—T1 
Utah State Univ., Logan (USA). Recycling 
Center 
9:40444 DOE/R8/07313—T1 
Springborn Labs., Inc., Enfield, CT (USA) 
9:39854 DOE/JPL/954527—26/83 
Spectrolab, Inc., Sylmar, CA (USA) 
9:39855 DOE/JPL/955567—84/14 
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Abstract No. Report No. 


Spectrolab, Inc., Sylmar, CA (USA) 
9:39856 DOE/JPL/956205—84/7 
9:39857 DOE/JPL/956205—84/8 

California Univ., Los Angeles (USA). Dept. 

of Electrical Engineering 
9:39858 DOE/JPL/956233—83/2 


Spire Corp., Bedford, MA (USA) 

9:39859 DOE/JPL/956797—01 

Argonne National Lab., IL (USA) 

9:39200 CONF-840694—5 
9:39202 CONF-840903—1 
9:39387 CONF-840971—3 
9:39469 CONF-840971—4 
9:39703 ANL—84-45 
9:39704 ANL/EES-TM—254 
9:39786 DOE/NBM—4015839 
9:39840 DOE/IA—0016-Vol.3-Pt.1 
9:39853 CONF-840976—2 
9:40018 NUREG/CR—3894 
Argonne National Lab., Idaho Falls, ID 
(USA) 
9:40065 CONF-840901—3 

Argonne National Lab., IL (USA) 
9:40066 CONF-840901—5 
9:40069 CONF-840913—4 
9:40151 CONF-840701—15 

CONF-840901—2 

CONF-840913—3 

CONF-840914—2 

NUREG/CR—3689-Vol.3 

NUREG/CR—3804-Vol.1 

NUREG/CR—3933 

DOE/IA—0015-Vol.2-Pt.2 

DOE/IA—0016-Vol.3-Pt.3 

DOE/IA—0020-Vol.3-Pt.1 

CONF-8406157—2 

DOE/IA—0014-Vol.1-Pt.1 

DOE/IA—0014-Vol.1-Pt.2 

DOE/IA—0015-Vol.2-Pt.1 

DOE/IA—0015-Vol.2-Pt.3 

DOE/IA—0018-Vol.1 

DOE/IA—0019-Vol.2-Pt.1 

DOE/IA—0019-Vol.2-Pt.2 

DOE/IA—0019-Vol.2-Pt.3 

DOE/IA—0020-Vol.3-Pt.2 

DOE/IA—0020-Vol.3-Pt.3 
9:40326 ANL/MHD—84-2 
9:40483 ANL/CNSV-TM—138 

Michigan Univ., Ann Arbor (USA). Dept. of 

Physics 
9:40506 DOE/NBM—4014729 
Argonne National Lab., IL (USA) 
9:40597 CONF-8406177—1 
North Carolina State Univ., Raleigh (USA). 
Dept. of Materials Engineering 
9:40598 CONF-8409117—1-Abst. 
Argonne National Lab., IL (USA) 
9:40622 CONF-840764—3 
9:40667 CONF-8409103—2 
9:40727 Journal of Physical Chemistry 

88 NO. 12. 2469-2477 (7 Jun 

1984). 

Argonne National Lab., IL (USA) 

9:40752 CONF-840976—1 

9:40754 CONF-8409116—2 

9:40770 Journal of the American 
Chemical Society 106 NO. 
10. 3047-3049 (16 May 
1984). 

Argonne National Lab., IL (USA) 

9:40771 CONF-840764—2 

9:40785 Inorganic Chemistry 23 NO. 

12. 1639-1641 (6 Jun 1984). 

(10 Nov 1983). 

Review of Scientific 
Instruments 55 NO. 7. 1166- 
1168 (Jul 1984). 

Argonne National Lab., IL (USA) 

9:40900 CONF-840782—3 
9:40949 ANL/FE—84-9 
9:40953 CONF-8406162—1 
9:41003 CONF-840936—1 
9:41004 CONF-8406162—2 
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9: 40276 
9:40288 
9:40289 
9:40290 
9:40291 
9:40292 
9:40293 
9:40294 
9:40295 
9:40296 
9:40297 


9:40870 
9:40875 


Abstract No. 


9:41127 
9:41144 
9:41145 
9:41205 
9:41206 
9:41207 
9:41388 
9:41389 
9:41390 
9:41422 
9:41638 
9:41658 
9:41659 
9:41744 


Report No. 


(21 Dec 1983). 
ANL/EES-TM—253 
CONF-8405213—1 


CONF-8310297—1 
ANL—84-28 
CONF-840765—1 
CONF-840928—1 
Journal of Physics B: Atomic 
and Molecular Physics 17 
L79-L83 (28 Feb 1984). 
Argonne National Lab., IL (USA) 
9:41920 CONF-8404119— 
9:42032 CONF-840784—1 
9:42432 CONF-840902—4 
9:42512 
9:42513 
9:42514 
California Univ., San Diego, La Jolla (USA) 
9:39471 DOE/FE/60014—T1(May 
1983). 
Oak Ridge National Lab., TN (USA) 
9:39573 Symposium (International) on 
Combustion, 
329-340 (Sep 1982). 
Oak Ridge National Lab., TN 
9:39764 Energy Systems and Policy 7 
NO. 4. 323-351 (1983). 
ORNL—6030 
Energy Systems and Policy 7 
NO. 4. 303-322 (1983). 
9:40367 (1983). 
9:41180 Ecology 64 NO. 6. 1343-1354 
(1983). 
Argonne National Lab., IL (USA) 
9:41653 ANL—84-28(1983). 
Los Alamos National Lab., NM (USA) 
9:39270 LA-UR—84-2168 
9:39271 LA-UR—84-2169 
9:39272 LA-UR—84-2170 
9:39375 LA-UR—84-2167 
Maryland Univ., College Park (USA). Dept. 
of Mechanical Engineering 
9:39631 LA-UR—84-2436 
Los Alamos National Lab., NM (USA) 
9:39662 LA—10106-MS 
9:39689 LA-UR—84-2319 
9:39723 LA—9706-MS 
9:39724 LA—9707-MS 
9:39775 LA-UR—84-2222 
9:39776 LA-UR—84-2291 
9:39777 LA-UR—84-2388 
9:39781 NUREG/CR—3678 
9:39788 LA—10012-SR 
9:39789 LA—10054 
9:40088 LA-UR—84-1952 
9:40173 LA-UR—84-502 
9:40182 NUREG/CR—3679 
9:40184 NUREG/CR—3742 
9:40255 LA—10109-C 
9:40345 LA—10008-PR 
9: ae LA-UR—84-1891 
LA-UR—84-2350 
LA-UR—84-541 
LA—10115-MS 
Analusis 8 NO. 10. 496-498 
(1980). 
Analusis 8 NO. 10. 499-504 
(1980). 
LA—10116-MS 
International Journal of 
Science 22 403- 


9:40275 
9:40285 


410 (1984). 


(16 Dec 1983). 
(14 Nov 1983). 
LA—10182-MS 
LA-UR—84-1634 





W-7405-ENG-36 


Contract No. 


W-7405-ENG-48 


W-7405-ENG-48 


Abstract No. Report No. 


9:40931 LA-UR—84-1419 
9:40932 LA-UR—84-2346 
9:40937 (29 Dec 1983). 
9:40942 Radiotekhnika i Elektronika 1 
NO. 12. 1523-1524 (1956). 
9:40964 LA—10070-PR 
9:41096 (21 Dec 1983). 
9:41097 Analusis 8 NO. 10. 473-477 
(1980). 
9:41111 LA-UR—84-2345 
9:41130 (18 Oct 1983). 
9:41150 LA—10181-MS 
9:41576 LA—10003-MS 
Maryland Univ., College Park (USA). Dept. 
of Mechanical Engineering 
9:41577 LA-UR—84-2437 
Los Alamos National Lab., NM (USA) 
9:41601 LA-UR—84-2140 
9:41602 LA-UR—84-2338 
9:41603 LA-UR—84-2339 
9:41604 LA-UR—84-2448 
9:41605 LA-UR—84-2449 
9:41633 LA-UR—84-2014 
9:41752 Izvestiya Sibirskogo 
Otdeleniya Akademii Nauk 
SSSR, Seriya 
Tekhnicheskikh Nauk 13 
NO. 3. 81-82 (1967). 
Los Alamos National Lab., NM (USA) 
9:42228 LA-UR—84-2157 
9:42337 LA-UR—84-2336 
Technology International, Inc., Ames, IA 
(USA) 
9:42470 LA-UR—84-2410 
Los Alamos National Lab., NM (USA) 
9:42530 LA—9862-M 
9:42531 LA—10151-MS 
9:42532 LA-UR—84-2335 
9:42533 LA-UR—84-2343 
9:42550 LA—10185-MS 
Lawrence Livermore National Lab., CA 
(USA) W-7405-ENG-82 
9:39401 UCRL—91370 
9:39649 American Chemical Journal 29 
NO. 3. 94-103 (1984). 
9:39657 American Chemical Journal 29 
NO. 3. 317-321 (1984). 
9:39734 UCRL—S53531 
9:40198 UCRL—89959 
9:40432 Energy Journal 5 NO. 2. 35-52 
(Apr 1984). 
9:40562 UCRL—89837 
9:40563 UCRL—90378 
9:40564 UCRL—90479 
Ames Lab., [A (USA) 
9:40565 UCRL—91273 
Lawrence Livermore National Lab., CA 
(USA) 
9:40566 UCRL—91274 
9:40575 Journal of Engineering 
Materials and Technology 
105 268-272 (Oct 1983). 
Lawrence Livermore National Lab., CA 
(USA) 
9:40724 UCID—20137 
9:40725 UCRL—91336 
9:40854 NUREG/CR—3826 
9:40855 UCID—19323-84-1 
9:40917 UCRL—88773 


Contract No. 


W-7405-ENG-82 


W-7405-ENG-82 
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Abstract No. Report No. 


9:40922 UCID—20112 
9:40923 UCRL-Trans—11992(Aug 
1984). 
9:40933 UCID—20110-83 
: UCRL—50025-84-2 
UCRL—90745 
UCRL—90554 
UCRL—90788 
UCRL—90495 
UCRL—90497 
UCRL—53539 
UCRL—90481 
UCID—20132 
UCRL—90496 
UCRL—90547 
UCRL—90692 
UCRL—91325 
UCRL—88645 
UCRL—90724 
UCRL—90941 
UCRL—53476 
UCRL—90924 
UCID—20125 
UCRL—90396 
UCRL—90412 
Spiegel 427 88-89 (1983). 
UCID—20108 
UCRL—89981 
UCRL—90742 
UCRL—90906 
UCRL—90923 
UCRL—91232 
IEEE (Institute of Electrical 
and Electronics Engineers) 
Transactions on Computers 
C-32 NO 
Iowa State Univ., Ames 
9:39289 Journal of the American 
Chemical Society 106 NO. 
10. 2901-2906 (16 May 
1984). 
Ames Lab., [A (USA) 
9:39372 IS—4826 
9:40524 IS-M—507 
9:40525 IS-M—509 
9:40526 IS-T—1118 
9:40527 IS-T—1152 
9:40603 IS-T—1098 
9:40641 IS-T—1142 
9:40642 IS-T—1151 
9:40680 IS-T—1082 
9:40716 IS-M—510 
9:40717 IS-T—1038 
9:40729 Journal of Solid State 
Chemistry 53 NO. 1. 113- 
119 (Jun 1984). 
Ames Lab., IA 
9:40733 Inorganic Chemistry 23 NO. 7. 
930-935 (Mar 1984). 
9:40871 (13 Oct 1983). 
Iowa State Univ. of Science and Technology, 
Ames (USA) 
9:40908 IS—4858 
Ames Lab., [A (USA) 
9:40909 IS-M—514 
Drake Univ., Des Moines, IA (USA) 
9:41377 IS-M—512 
Ames Lab., [A (USA) 
9:42252 IS-M—497 
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573 NTIS (US Sales Only), PC A02/MF AOl1 DE84702772 MN -34A 9:40619 
AAO-PP- 

194 NTIS (US Sales Only), PC A03/MF AOl DE84702798 MN -34B 9:41585 
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AD-A- 
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140924/ 2 NTIS, PC A03/MF A01 9:40579 

141038/ 0 NTIS, PC A04/MF AOl1 9:41637 

141060/ 4 NTIS, PC A05/MF A0Ol1 9:41184 
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141071/ 1 NTIS, PC A02/MF AOI 9:41547 
141109/ 9 NTIS, PC A02/MF AOl1 9:41031 
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003131/ 0 NTIS, PC A02/MF AO1 9:39612 
003132/ 8 NTIS, PC A02/MF A0O1 9:39651 
003133/ 6 NTIS, PC A02/MF AO1 9:39652 
003134/ 4 NTIS, PC A02/MF AO1 9:40454 
003135/ 1 NTIS, PC A02/MF AO1 9:39622 
003138/ 5 NTIS, PC A02/MF A01 9:39623 
003139/ 3 NTIS, PC A02/MF A01 9:39624 
003140/ 1 NTIS, PC A02/MF A01 9:39625 
003154/ 2 NTIS, PC A02/MF A01 9:39626 
003250/ 8 NTIS, PC A02/MF A01 9:41415 
003251/ 6 NTIS, PC A02/MF A0O1 9:41416 
003252/ 4 NTIS, PC A02/MF AOl1 9:41417 
003253/ 2 NTIS, PC A02/MF A01 9:41418 
003254/ 0 NTIS, PC A02/MF AOl1 9:41419 
003256/ 5 NTIS, PC A02/MF A01 9:41133 
003295/ 3 NTIS, PC A02/MF A01 9:41420 
AE-RF- 
75-3125 NTIS (US Sales Only), MF A01; 2 DE84900988 9:40124 


5715(Rev.1) NTIS (US Sales Only), PC A06/MF AO1 DE84702117 9:41421 
7786 Scientific Document Dist., Office AECL, Chalk River, 1184901539 9:39700 
Ontario, $5.00 
7810 Scientific Document Dist. Office, AECL, Chalk River, TI84901540 9:39701 
Ontario, $5.00 
7815 Scientific Document Dist., Office AECL, Chalk River, 1184901538 9:39702 
Ontario, $4.00 
NTIS (US Sales Only), PC A04/MF AO1 DE84702773 9:42239 
AEEW-M- 
2004 NTIS (US Sales Only), PC A02/MF AO1 DE84702138 9:40146 
2045 NTIS (US Sales Only), PC A02/MF A0O1 DE84702154 9:42511 
AEEW-R- 
1366 NTIS (US Sales Only), PC A03/MF AO1 DE84702142 9:40137 
1442 NTIS (US Sales Only), PC A03/MF AO1 DE84702151 9:41997 
io NTIS (US Sales Only), PC A02/MF AO1 DE84702131 9:40010 


7/ 1982 NTIS (US Sales Only), PC A11/MF A01; 1 DE84752095 9:40420 
AERE-R- 


11037 NTIS (US Sales Only), PC A03/MF AO1 DE84702146 9:41032 
AFIT/DS/PH- 

83-2 See AD-A-138095/5 9:41183 
AFIT/GNE/PH- 

84M-5 See AD-A-141060/4 9:41184 
AFWL-TR- 

83-108 See AD-A-140849/1 9:41137 
AGARD-CP- 


351 NTIS MF AO T184900508 9:40831 
ANL- 


83-85-Vol.3 See NUREG/CR-3689-Vol.3 T184014966 9:40183 
84-1 See NUREG/CR-3894 1184014968 9:40018 
84-28 NTIS, PC A08/MF A0O1; 1 (GPO Dep.) DE84014521 9:41638 
84-35-Vol.1 See NUREG/CR-3804-Vol.1 DE84014491 9:40185 
84-45 NTIS, PC A07/MF AOI; 1 (GPO Dep.) DE84016019 9:39703 

See NUREG/CR-3933 1184016421 9:40187 


NTIS, PC A04/MF A01 (GPO Dep.) DE84015894 9:40483 


NTIS, PC A04/MF A01; 1 (GPO Dep.) DE84016455 9:41144 
NTIS PC E04/MF AOI; 1 (GPO Dep.) DE84016025 9:39704 


NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84014834 9:40949 


NTIS, PC A02/MF A011; 1 (GPO Dep.) DE84015500 9:42512 


NTIS, PC Al1/MF A01; 1 (GPO Dep.) DE84015979 9:40326 
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See PB-84-186154 9:39443 


GPO T184901450 9:39414 
See PB-84-178938 9:39397 


See PB-84-181643 9:39439 
GPO T184901561 9:40237 


Pittsburgh Mining and Safety Research Center, Bureau of 1184901451 9:40835 
Mines, Pittsburgh, PA 


See ECN-139 DE84702032 9:41035 
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2341-Pt.1 NTIS (US Sales Only), PC A16/MF A01 DE84751373 
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1-743-6 CEN Saclay, Service de Documentation, 91190 - Gif-sur- 9:39765 
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Proc. Am. Power Conf., 45: 772-774(1983) 

(85. American Ceramic Society annual meeting, Chicago, IL, 
USA, 25-28 Apr 1983) 

See DP-MS-82-107 

See DP-MS-82-66 

(5. international symposium on coal slurry combustion and 
technology, Tampa, FL, USA, 25-27 Apr 1983) 

NTIS, PC A99/MF AOI; 1 (GPO Dep.) 

(6. international tandem conference, Chester, UK, 16-23 Apr 
1983) 

See CEA-CONF-6694 

(4. SPE/DOE symposium on enhanced oil recovery, Tulsa, 
OK, USA, 16-18 Apr 1983) 

Nucl. Mater. Manage., 12: 175-181(Jul 1983) 

(3. All-Union seminar program for experimental investiga- 
tions at the TYal AN SSSR meson factory, Zvenigorod, 
USSR, 1 Apr 1983) 

See JINR-R-1-83-556 

(12. lignite conference, Grand Forks, ND, USA, 18-19 May 
1983) 

See DOE/METC-84-13-Vol.1 

See DOE/METC-84-13-Vol.2 

(Spring college on radiation in plasmas, Trieste, Italy, 24 
May-17 Jun 1983) 

See UCRL-89981 

(5. international congress on non-destructive control meth- 
ods, Bordeaux, France, 30 May-3 Jun 1983) 

See CEA-CONF-6839 

(17. All-Union school on automatization of scientific re- 
searches, Palanga, USSR, 23-29 May 1983) 

See JINR-10-83-297 

(Meeting on the constants of physics, London, UK, 25-26 
May 1983) 

See NBI-HE-83-41 

(RAL workshop on astronomy and astrophysics - spectral 
evolution of galaxies, Abingdon, UK, 23-25 May 1983) 

See RAL-84-008 

(TMS/AIME topical conference on ferritic alloys for use in 
nuclear energy technologies, Snowbird, UT, USA, 19-23 Jun 
1983) 

See CEA-CONF-7102 

(Asia Pacific Physics conference, Singapore, Singapore, 12- 
18 Jun 1983) 

See IC-83/92 

(Workshop on fusion blanket technology, Erice, Italy, 6-10 
Jun 1983) 

See CEA-CONF-6849 

(Symposium on state-of-the art condenser technology, Orlan- 
do, FL, USA, 7-9 Jun 1983) 

See EPRI-CS-3344 

(7. annual geothermal conference and workshop, San Diego, 
CA, USA, 28-30 Jun 1983) 

See EPRI-AP-3271 

(AGARD conference on viscous effects in turbomachines, 
Copenhagen, Denmark, 1-3 Jun 1983) 

See AGARD-CP-351 

(DOE graphics forum, Livermore, CA, USA, 7-9 Jun 1983) 
See DP-MS-83-41 

(13. international conference on the physics of electronic and 
atomic collisions (ICPEAC), Berlin, F.R. Germany, 27 Jul-2 
Aug 1983) 

See DOE/ER/02753-230 

See DOE/ER/02753-212 

See DOE/ER/02753-210 

(International Europhysics conference on high energy phys- 
ics, Brighton, UK, 20-27 Jul 1983) 

See RL-83-082 

See IC-83/131 

(3. annual summer school on high energy accelerators, Stony 
Brook, NY, USA, 6-16 Jul 1983) 

See FERMILAB-CONF-84/43 

(NIFTAL conference on nitrogen cycling in the tropics, 
Emmaus, PA, USA, 13-15 Jul 1983) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
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Availability File 
Source Number 
(International conference on coal science, Pittsburgh, PA, 
USA, 15-19 Aug 1983) 
NTIS, PC A99; 3 (GPO Dep.) DE84010399 
(186. national meeting of the American Chemical Society, 
Washington, DC, USA, 28 Aug-2 Sep 1983) 

. Pap., Am. Chem. Soc., Div. Fuel Chem., 28: No. 4, 
265-277(Aug 1983) 
(Energy efficient buildings with earth shelter protection, 
Sydney, Australia, 1-10 Aug 1983) 
Architectural Extension, 120 Architecture i 
Oklahoma State University, Stillwater, OK 74078 
(10. international conference on few-body problems in phys- 
ics, Karlsruhe, F.R. Germany, 21-27 Aug 1983) 
See RL-83-090 DE84702085 
(5. international conference on liquid and amorphous metals, 
Los Angeles, CA, USA, 15-19 Aug 1983) 
See CEA-CONF-6891 DE84751410 
(2. high temperature solid oxide electrolytes conference, 
Upton, NY, USA, 16-17 Aug 1983) 
See BNL-51728-Vol.1 DE84007985 
See BNL-51728-Vol.2 DE84007982 
(3. workshop on inner shell ionization by light ions, Linz, 
Austria, 4-5 Aug 1983) 
See INIS-mf-8984 DE84780519 
See INIS-mf-8986 DE84780521 
(JUGG meeting, Hamburg, F.R. Germany, 22 Aug 1983) 
See TRITA-EPP-83-06 DE84703061 
(12. world energy conference, New Delhi, India, 19-23 Sep 
1983) 
See OEFZS-RS-230/84 
(Industrial wood energy forum ‘83, Nashville, TN, USA, 19- 
21 Sep 1983) 
Institute of Gas Technology, 3424 South State St., Chicago, 1184901434 
IL 60616 
(international symposium on highly excited states and nucle- 
ar structure, Orsay, France, 5-8 Sep 1983) 
See CEA-CONF-7121 DE84751381 9:42153 
(8. international conference on magnet technology and exhi- 
bition, Grenoble, France, 5-9 Sep 1983) 
J. Phys. (Paris), Collog., 45: 107-110(Jan 1984) 9:42486 
(National conference on utility conservation programs: 

ning, analysis, implementation, New Orleans, LA, USA, 13- 
15 & Sep 1983) 
See EPRI-EA-3530 
(Topical meeting on free electron generation of extreme ul- 
traviolet coherent radiation, Upton, NY, USA, 19-22 Sep 
1983) 
American Institute of Physics, 335 E. 45th Street, New York, 
NY 10017 
(Brasov international summer school, theorical aspects of 
critical phenomena, Poiana Brasov, Romania, 1-13 Sep 1983) 
See CEA-CONF-7090 DE84751412 
(French-Soviet seminar on spent fuel transport, Saclay, 
France, 26-30 Sep 1983) 
See CEA-CONF-7114 DE84751387 
See CEA-CONF-7081 DE84751388 
See CEA-CONF-7082 DE84751413 
(TMS-AIME fall meeting, Philadelphia, PA, USA, 2-6 Oct 
1983) 
See IS-M-514 DE84015472 
(Magnetic workshop, Williamsburg, VA, USA, 
9-12 Oct 1983) 


See CEA-CONF-7118 DE84751380 
(International symposium on the theory of elementary parti- 
cles, Ahrenshoop, German D.R., 9-15 Oct 1983) 
See NBI-HE-83-36 DE84702065 
3 See NBI-HE-83-40 DE84702087 
CONF-8310272- (Meeting on French nuclear industry and technology, Pekin, 
China, 20-27 Oct 1983) 
1 See CEA-CONF-7110 DE84751365 
CONF-8310273- (Meeting of the National Technical Committee for nuclear 
instrumentation and standardization of China, Pekin, China, 
17-19 Oct 1983) 
1 See CEA-CONF-7109 DE84751366 9:40125 
CONF-8310274- (International symposium on cerebral blood flow and metab- 
olism, Heidelberg, F.R. Germany, 9 Oct 1983) 
1 See CEA-CONF-7094 DE84751383 9:41373 
CONF-8310275- (4. international meeting on pressure vessel engineering, 
Paris, France, 5-7 Oct 1983) 
1 See CEA-CONF-7083 DE84751389 9:40113 
CONF-8310284- (IAEA advanced interregional training course on research 
reactor utilization, Budapest, Soon! 17-21 Oct 1983) 
1 See ECN-150 DE84702762 9:41036 
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CONF-8311146- 
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CONF-8311155- 
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No.1-Vol.1 
CONF-8311187- 


CONF-831205- 
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CONF-840111- 


10 


11 
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CONF-840295- 


1 
CONF-840302- 


6 
CONF-840396- 


7 
8 
CONF-8403101- 


CONF-8403136- 
CONF-840411- 


23 
CONF-840415- 


NTIS, PC A02/MF AOI; : 
annual meeting, Boston, MA, USA, 13-18 


. Eng., [Pap.], 83-WA/FE-14: 5(Nov 1983) 

. Eng., [Pap.], 83-WA/NE-7: 7(Nov 1983) 

. Eng., [Pap.], 83-WA/HT-19: 7(Nov 1983) 

. Eng., [Pap.], 83-WA/DSC-13: 3(Nov 1983) 
. Eng., [Pap.], 83-WA/DSC-20: 5(Nov 1983) 
. Eng., [Pap.], 83-WA/NE-3: 9(Nov 1983) 

. Eng., [Pap.], 83-WA/NE-2: 7(Nov 1983) 

. Eng., [Pap.], 83-WA/HT-17: 6(Nov 1983) 

. Eng., [Pap.], 83-WA/APM-22: 5(Nov 1983) 
. Eng., [Pap.], 83-WA/APM-2: 6(Nov 1983) 

. Eng., [Pap.], 83-WA/APM-1: 7(Nov 1983) 

" . Eng., [Pap.], 83-WA/HT-43: 7(Nov 1983) 
(IAEA consultants meeting on nuclear data for bore-hole 
and bulk-media assay using nuclear techniques, Cracow, 
Poland, 14-18 Nov 1983) 

See INDC(NDS)-151/L 

(Symposium on optical materials for high power lasers, Boul- 
der, CO, USA, 14-16 Nov 1983) 

See DOE/ER/10444-8 

(K.W.U. conference, Karlstein, F.R. Germany, 3 Nov 1983) 
See CEA-CONF-7112 

(3. meeting of the advisory group on the comprehensive 
review and revision of the regulations for the safe transport 
of radioactive material, Vienna, Austria, 7-11 Nov 1983) 

See IAEA-AG-406-No.1-Vol.1 

(JAERI seminar on nuclear data, Tokai, Japan, 30 Nov-1 
Dec 1983) 

See JAERI-M-84-010 

(6. Miami international conference on alternative energy 
sources, Miami Beach, FL, USA, 12-14 Dec 1983) 
Alternative Energy Sources, 485-486(Dec 1983) 

(Workshop on electronic and ionic collision cross sections 
needed in the modeling of radiation interactions with matter, 
Argonne, IL, USA, 6-8 Dec 1983) 

See ANL-84-28 

(8. annual symposium on energy from biomass and wastes, 
Lake Buena Vista, FL, USA, 30 Jan-3 Feb 1984) 

Institute of Gas Technology, 3424 South State St., Chicago, 
IL 60616 

Institute of Gas Technology, 3424 South State St., Chicago, 
IL 60616 

(Chapman conference on collisionless shock waves in the he- 
liosphere, Napa Valley, CA, USA, 20-24 Feb 1984) 

See LA-UR-84-2140 

(7. international biotechnology symposium, New Delhi, 
India, 19-25 Feb 1984) 

Institute of Gas Technology, 3424 South State St., Chicago, 
IL 60616 

(Joint meeting of the Engineers Society of Tulsa, Oklahoma 
Society of Professional Engineers, and Civil Engineering So- 
ciety, Tulsa, OK, USA, 22 Feb 1984) 

See DOE/BC-84/4/SP 

(ANS/ENS topical meeting on probabilistic safety methods 
and applications, San Francisco, CA, USA, 24-28 Feb 1984) 
See SAND-84-1566C 

(11. annual energy technology conference and exposition, 
Washington, DC, USA, 19-21 Mar 1984) 

Inst. of Gas Tech., 3424 South State St., Chicago, IL 60616 
(International conference on instrumentation for colliding 
beam physics, Novosibirsk, USSR, 15-21 Mar 1984) 

See SLAC-PUB-3347 

See SLAC-PUB-3360 

(3. winter workshop on nuclear dynamics, Copper Mountain, 
CO, USA, 5-9 Mar 1984) 

NTIS, PC All/MF A01; 1 (GPO Dep.) 

(Atmospheric research needs for the western United States 
workshop, Los Alamos, NM, USA, 13-15 Mar 1984) 

See LA-10109-C 

(3. meeting on liquid metal in energy applications, Oxford, 
UK, 9-13 Apr 1984) 

NTIS, PC A02; 3 (GPO Dep.) 

(187. national meeting of the American Chemical Society, St. 
Louis, MO, USA, 8-13 Apr 1984) 

Am. Chem. J., 29: No. 2, 160-164(1984) 

Am. Chem. J., 29: No. 2, 172-178(1984) 

Am. Chem. J., 29: No. 2, 104-111(1984) 

Am. Chem. J., 29: No. 2, 49-57(1984) 

Am. Chem. J., 29: No. 2, 65-76(1984) 

Am. Chem. J., 29: No. 2, 77-82(1984) 
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CONF-8404119- 


CONF-8404127- 


1 
CONF-8404177- 


1 
CONF-8404179- 


1 
CONF-8404181- 


1 
CONF-840512- 


17 
CONF-840515- 


2 
CONF-840529- 


42 


Am. Chem. J., 29: 
Am. Chem. J., 29: 


No. 2, 83-93(1984) 
No. 2, 119-128(1984) 


Am. Chem. J., 29: No. 2, 129-140(1984) 

Am. Chem. J., 29: No. 2, 141-145(1984) 

Am. Chem. J., 29: No. 2, 190-194(1984) 

Am. Chem. J., 29: No. 3, 185-193(1984) 

Am. Chem. J., 29: No. 3, 94-103(1984) 

Am. Chem. J., 29: No. 3, 154-158(1984) 

Am. Chem. J., 29: No. 3, 127-134(1984) 

Am. Chem. J., 29: No. 3, 217-223(1984) 

Am. Chem. J., 29: No. 3, 277-283(1984) 

Am. Chem. J., 29: No. 3, 317-321(1984) 

Am. Chem. J., 29: No. 3, 229-237(1984) 

Am. Chem. J., 29: No. 3, 247-255(1984) 

(86. annual meeting and exposition of the American Ceramic 
Society, Pittsburgh, PA, USA, 29 Apr-3 May 1984) 

See DP-MS-83-138 

(2. symposium on resonance ionization spectroscopy and its 
applications, Knoxville, TN, USA, 16-20 Apr 1984) 

See BNL-35021 

(Society of Petroleum Engineers California regional meeting, 
Long Beach, CA, USA, 11-14 Apr 1984) 

Soc. Pet. Eng. AIME, Pap., SPE 12788: 565-574{Apr 1984) 
Soc. Pet. Eng. AIME, Pap., SPE12745: 185-204(Apr 1984) 
Soc. Pet. Eng. AIME, Pap., SPE 12739: 113-122(Apr 1984) 
(Workshop on gauge theory on a lattice, Argonne, IL, USA, 
5-7 Apr 1984) 

NTIS, PC A15/MF A011; 1 (GPO Dep.) 

(INMM ing and transportation seminar, Washington, 
DC, USA, 17-19 Apr 1984) 

See EGG-NMEP-6585 

NTIS, PC A02/MF AO1 (GPO Dep.) 

(10. international conference on cyclotrons and their applica- 
tions, East Lansing, MI, USA, 30 Apr-3 May 1984) 

See TRI-PP-84-45 

See TRI-PP-84-22 

See TRI-PP-84-21 

See TRI-PP-84-23 

See TRI-PP-84-24 

See TRI-PP-84-18 

See TRI-PP-84-19 

See LBL-17069 

See TRI-PP-84-20 

See TRI-PP-84-14 

See TRI-PP-84-15 

See TRI-PP-84-16 

See TRI-PP-84-17 

See TRI-PP-84-25 

(TFI-TVA fertilizer technology workshop, Huntsville, AL, 
USA, 17-18 Apr 1984). 

See TVA/PUB-84/41 

See TVA/PUB-84/43 

See TVA/PUB-84/42 

(International Union of Radioecologist workshop on the role 
of microorganisms on the behavior of radionuclides in aquat- 
ic and terrestrial sys, Brussels, Belgium, 25-27 Apr 1984) 

See BNL-34968 

(13. CRAY user group meeting, Paris, France, 25-27 Apr 
1984) 

See UCRL-90906 

(Sherwood controlled fusion conference, Incline Village, 
NE, USA, 11-13 Apr 1984) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(Workshop on new directions in soft x-ray photoabsorption, 
Livermore, CA, USA, 8-11 Apr 1984) 

See LA-UR-84-2157 

(6. congress of the International Radiation Protection Asso- 
ciation, Berlin, F.R. Germany, 7-12 May 1984) 

See TRI-PP-84-36 

(fnternational symposium and workshop on dynamic duties 
of energy storage plants, Boston, MA, USA, 7-11 May 1984) 
See PNL-SA-12023 

(Linear accelerator conference, Darmstadt-Seeheim, F.R. 
Germany, 7-11 May 1984) 

See SLAC-PUB-3327 

(17. TEEE photovoltaic specialists conference, Kissimmee, 
FL, USA, 1-4 May 1984) 

See SERI/TP-2325 

See SERI/TP-211-2347 

See SERI/TP-211-2345 

See SERI/TP-211-2352 

See SERI/TP-211-2316 
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(Materials for future energy systems conference, Washington, 
DC, USA, 1-3 May 1984) 
See DOE/NASA/51040-54 DE84015498 9:40476 
(4. DOE heat engines contractors’ meeting, Morgantown, 
WV, USA, 1-3 May 1984) 
See BNL-35051 DE84016434 
(American Institute of Chemical Engineers spring national 
meeting, Anaheim, CA, USA, 20-23 May 1984) 
See IS-M-510 DE84015471 9:40716 
(16. biomass thermochemical conversion contractors meeting, 
Portland, OR, USA, 8-9 May 1984) 
See PNL-SA-12258 DE84011881 
(Anomalous absorption conference, Charlottesville, VA, 
USA, 6-11 May 1984) 
See DOE/DP/40124-31 DE84015187 
See DOE/DP/40124-39 DE84015184 
See DOE/DP/40124-30 DE84015183 
See DOE/DP/40124-33 DE84015305 
See DOE/DP/40124-29 DE84015186 
(32. annual conference on mass spectrometry and allied 
topics, San Antonio, TX, USA, 27 May-2 Jun 1984) 
See EGG-M-11184 DE84015274 
(Conference on the intersections between particle and nucle- 
ar physics, Steamboat Springs, CO, USA, 23-30 May 1984) 
See FERMILAB-CONF-84/58 DE84015315 
See LA-UR-84-2338 DE84015518 
See BNL-35010 DE84015293 
(AGARD conference, Lisse, Netherlands, 30 May-1 Jun 
1984) 
See UCRL-88773 DE84013223 
(4. national symposium on aquifer restoration and ground 
water monitoring, Columbus, OH, USA, 23-25 May 1984) 
See PNL-SA-11867 DE84015590 
(International archaeometry symposium, Washington, DC, 
USA, 1 May 1984) 
See BNL-34965 DE84014697 
(Control Expo ‘84 meeting, Chicago, IL, USA, 23 May 1984) 
See EGG-M-07284 DE84014638 
(Workshop on elementary excitations and fluctuations in 
magnetic systems, San Miniato, Italy, 28 May-1 Jun 1984) 
See SAND-84-1131C DE84013805 
(Southeastern Electric Exchange quality assurance meeting, 
St. Petersburg, FL, USA, 23 May 1984) 
See TVA/OP/EN/DES-84/13 DE84901367 
(4. annual national symposium on recent advances in the 
measurement of pollutants, Raleigh, NC, USA, 8-11 May 
1984) 
1 NTIS, PC A02/MF AO1; 1 (GPO Dep.) DE84014767 
CONF-8405214- (Molecular basis of cancer conference, Buffalo, NY, USA, 29 
May-2 Jun 1984) 
1 See IS-M-512 DE84014823 9:41377 
CONF-8405218- (ICFA seminar on future perspective in high energy physics, 
Tsukuba, Japan, 14-19 May 1984) 
1 See SLAC-PUB-3371 DE84015700 
CONF-8405219- (American Crystallographic Association meeting, Lexington, 
KY, USA, 20 May 1984) 
1 NTIS, PC A04/MF A0O1; 1 (GPO Dep.) DE84012358 
CONF-8405220- (American Society of Nondestructive Testing (ASNT) con- 
ference, Denver, CO, USA, 21-22 May 1984) 
1 See LA-UR-84-1419 DE84012661 
CONF-8405221- (2. Army conference on applied mathematics and computing, 
Troy, NY, USA, 22-24 May 1984) 
1 See SAND-82-0792C DE84015715 
CONF-8405225- (Society of Manufacturing Engineers meeting, Hartford, CT, 
USA, 22 May 1984) 
1 See UCRL-90745 DE84015601 
CONF-8405227- (American Society of Civil Engineers spring convention, At- 
lanta, GA, USA, 14 May-18 Apr 1984) 
1 See TVA/PUB-84/46 DE84901362 
(12. international symposium on effects of radiation on mate- 
rials, Williamsburg, VA, USA, 18-20 Jun 1984) 
NTIS, PC A03/MF A0O1; 1 (GPO Dep.) DE84014252 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84014225 
See PNL-SA-12098 . 
(Air Pollution Control Association annual meeting, San 
Francisco, CA, USA, 25-28 Jun 1984) 
See PNL-SA-12188 © 
(Annual meeting of the American Nuclear Society, New Or- 
leans, LA, USA, 3-8 Jun 1984) 
NTIS, PC A02/MF A01 (GPO Dep.) DE84014283 9:40149 
NTIS, PC A02/MF A0i (GPO Dep.) DE84014284 9:40046 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84014297 9:40150 
NTIS, PC A02/MF A01 (GPO Dep.) DE84014290 9:40023 
NTIS, PC A02/MF AOI (GPO Dep.) DE84014277 9:40103 
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Availability 

Source 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

See EGG-M-02284 

See EGG-M-01884 

See EGG-M-03084 

(International conference on plasma physics, Lausanne, Swit- 
zerland, 27 Jun-3 Jul 1984) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(12. DOE surface science/SUBWOG - 7. SUBWOG - 12B 
technical exchange meeting, Oak Ridge, TN, USA, 11-14 Jun 
1984) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

See BNL-35003 

(25. US symposium on rock mechanics, Evanston, IL, USA, 
25-27 Jun 1984) 

See PNL-SA-11844 

See LA-UR-84-2436 

See LA-UR-84-2437 

(ASME pressure vessel and piping conference, San Antonio, 
TX, USA, 17-21 Jun 1984) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

See EGG-M-17683 

See EGG-M-18483 

(5. water chlorination conference, Williamsburg, VA, USA, 
3-8 Jun 1984) | 

See PNL-SA-11927 

(22. symposium on engineering aspects of MHD, State Col- 
lege, MS, USA, 26-28 Jun 1984) 

See PNL-SA-12230 

(AR and TD and surface coal gasification instrumentation 
projects contractors’ meeting, Morgantown, WV, USA, 13- 
14 Jun 1984) 

See LA-UR-84-2168 

See LA-UR-84-2167 

See LA-UR-84-2170 

See LA-UR-84-2169 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(International conference on geomembranes, Denver, CO, 
USA, 20-24 Jun 1984) 

See PNL-SA-11522 

(7. international conference of women engineers and scien- 
tists, Washington, DC, USA, 17-24 Jun 1984) 

See EGG-M-08684 

See EGG-M-17484 

(2. workshop on containment integrity, Washington, DC, 
USA, 13-15 Jun 1984) 

See PNL-SA-12252 

(16. power modulator symposium, Arlington, VA, USA, 17- 
20 Jun 1984) 

See UCRL-90554 

(19. AIAA thermophysics conference, Snowmass, CO, USA, 
24-28 Jun 1984) 

See LA-UR-84-1952 : 

(International conference on fusion reactions below the cou- 
lomb barrier, Cambridge, MA, USA, 13-15 Jun 1984) 

NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 

(Conference on energy, power and environmental systems, 
San Francisco, CA, USA, 4-6 Jun 1984) 

NTIS, PC A02/MF AO}; 1 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Intersections between nuclear and particle physics confer- 
ence, Dortmund, F.R. Germany, 1 Jun 1984) 

See DOE/ER/13065-387 

(11. ASME national waste processing conference, Orlando, 
FL, USA, 3-6 Jun 1984) 

Institute of Gas Technology, 3424 South State St., Chicago, 
IL 60616 

(6. North American conference on mycorrhiza, Bend, OR, 
USA, 25-29 Jun 1984) 

NTIS, PC A02/MF AOl; 1 (GPO Dep.) 

NTIS, PC A02/MF AOl; 1 (GPO Dep.) 

NTIS, PG A02/MF AO1; 1 (GPO Dep.) 

(DOE contractor review meeting for flue gas cleanup, Pitts- 
burgh, PA, USA, 12-13 Jun 1984) 

See DOE/FE/60181-98 

(CEBAF summer workshop, Newport News, VA, USA, 25- 
29 Jun 1984) 

NTIS, PC A02/MF A0l; 1 (GPO Dep.) 

NTIS, PC A03/MF A0O1; 1 (GPO Dep.) 

(25. international symposium on mini and microcomputers 
and their application, San Francisco, CA, USA, 5-6 Jun 
1984) 

See LBL-17607 
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(Symposium on district heating and cooling, Washington, 
DC, USA, 4-6 Jun 1984) 

NTIS, PC A02/MF A011; 1 (GPO Dep.) 

(CSNI workshop on application of crack arrest concepts, 
Freiburg, F.R. Germany, 4-5 Jun 1984) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(25. plenary session of COSPAR, Graz, Austria, 25 Jun-7 Jul 
1984) 

See LA-UR-84-2014 

(5. California conference on product toxicity, Millbrae, CA, 
USA, 4 Jun 1984) 

See UCRL-90941 

(2. international Stirling engine conference, Shanghai, China, 
12-14 Jun 1984) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(2. joint DOE/CEA radwaste management meeting, Paris, 
France, 12-14 Jun 1984) 

NTIS, PC A07/MF AOI; 1 (GPO Dep.) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 

(Conference on operating systems for supercomputers, 
Princeton, NJ, USA, 21-22 Jun 1984) 

See UCRL-90923 

(8. Johns Hopkins conference on particle physics, Baltimore, 
MD, USA, 20-22 Jun 1984) 

See UCRL-90924 

(IEEE international symposium on electrical insulation, Mon- 
treal, Canada, 11-13 Jun 1984) 

NTIS, PC A02/MF A0Ol1; 1 (GPO Dep.) 

(International Association of Science and Technology for 
Development international conference on applied simulation 
and modeling, San Francisco, CA, USA, 4-6 Jui 1984) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(3. international conference on transport in non-stoichiomet- 
ric compounds, University Park, PA, USA, 10-16 Jun 1984) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(11. international conference on neutrino physics and astro- 
physics, Nordkirchen bei Dortmund, F.R. Germany, 11-16 
Jun 1984) 

See LA-UR-84-2339 

(1. workshop on colliding beam physics in China, Beijing, 
China, 12-21 Jun 1984) 

See SLAC-PUB-3353 

(6. symposium on applied surface analysis, Dayton, OH, 
USA, 6-8 Jun 1984) 

See BNL-35034 

(Topical meeting on fission product behavior and source 
term research, Snowbird, UT, USA, 15-19 Jul 1984) 

NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

See EGG-M-10684 

(5. world hydrogen energy conference, Toronto, Canada, 15- 
19 Jul 1984) 

See BNL-35022 

(10. international conference on cryogenic engineering, 
Espoo, Finland, 31 Jul-3 Aug 1984) 

See FERMILAB/TM-1272 

(21. IEEE annual conference on nuclear and space radiation 
effects, Colorado Springs, CO, USA, 22-25 Jul 1984) 

NTIS, PC A02/MF AO1; 1 (GPO Dep.) 

(3. international conference on infrared physics, Zurich, 
Switzerland, 23-27 Jul 1984) 

NTIS, PC A02/MF A0O1 (GPO Dep.) 

(25. annual meeting of the Institute of Nuclear Materials 
Management, Columbus, OH, USA, 15-18 Jul 1984) 

See DP-MS-84-14 

See MLM-3167(OP) 

See MLM-3161(OP) 

See MLM-3170(OP) 

See LA-UR-84-2388 

See LA-UR-84-2291 

See BNL-35020 

See LA-UR-84-2222 

See EGG-M-16084 

(Progress in quantitative NDE, San Diego, CA, USA, 8-13 
Jul 1984) 

See IS-4858 

(22. international conference on high energy physics, Leip- 
zig, German D.R., 19-25 Jul 1984) 

See SLAC-PUB-3380 

(lon beam modification of materials conference, Ithaca, NY, 
USA, 16-20 Jul 1984) 

See SAND-84-0490C 

See SAND-84-0390C 

See SAND-84-0526C 
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Availability 

Source 

See SAND-84-0464C 

See SAND-84-0471C 

NTIS, PC A02/MF A011; 1 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

See UCRL-90479 

(International conference on laser processing and diagnostics 
applications in electronic materials, Linz, Austria, 15-19 Jul 
1984) 

See SAND-84-0619C 

(Summer computer simulation conference, Boston, MA, 
USA, 23-25 Jul 1984) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

See EGG-M-17583 

See EGG-M-15784 

(MITI-USNRC seismic information exchange meeting, Palo 
Alto, CA, USA, 18-20 Jul 1984) 

See SAND-84-1538C 

(3. international EXAFS conference, Stanford, CA, USA, 16- 
20 Jul 1984) 

See BNL-35019 

NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(7. international symposium on science and technology, 
Seoul, Korea, 2-5 Jul 1984) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(17. annual convention of the International Metallographic 
Society, Philadelphia, PA, USA, 15-18 Jui 1984) 

See UCRL-90378 

See MLM-3169(OP) 

See MLM-3168(OP) 

(Microbeam Analysis Society analytical electron microscopy 
meeting, Bethlehem, PA, USA, 19 Jul 1984) 

See SAND-84-0698C 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

See EGG-M-05584 

(Effects of modes of formation on the structure of glass 
meeting, Nashville, TN, USA, 9-13 Jul 1984) 

See SAND-84-0774C 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

See EGG-M-12084 

(5. international conference on ion implantation equipment 
and techniques, Jeffersonville, VT, USA, 23-27 Jul 1984) 

See SAND-84-0815C 

(Joint international meeting of the Australian and the Ameri- 
can Society of Mammalogists, Sydney, Australia, 9-13 Jul 
1984) 

See EGG-10282-2046 

(4. IEA annex workshop on electrolytic hydrogen produc- 
tion, Toronto, Canada, 23-25 Jul 1984) 

See BNL-34838 

(Conference on medical screening and biological monitoring 
for the effects of exposure in the workplace, Cincinnati, OH, 
USA, 10-13 Jul 1984) 

See UCRL-90724 

(Symposium of the National Academy of Clinical Biochemis- 
try, Washington, DC, USA, 27-28 Jul 1984) 

NTIS, PC A03/MF AOl1; 1 (GPO Dep.) 

(Workshop on radiation survey instruments and calibrations, 
Gaithersburg, MD, USA, 10-12 Jul 1984) 

See SLAC-PUB-3365 

(3. Trieste TUPAP semiconductor symposium on high excita- 
tion and short pulse phenomena, Trieste, Italy, 2-6 Jul 1984) 
NTIS, PC A03/MF AOI (GPO Dep.) 

(INTOR TFTR/JET workshop on plasma transport in toka- 
maks, Princeton, NJ, USA, 9-10 Jul 1984) 

NTIS, PC A02/MF AO1; 1 (GPO Dep.) 

(25. Liege international astrophysical colloquium, Leige, Bel- 
gium, 10-13 Jul 1984) 

See LA-UR-84-2448 

See LA-UR-84-2449 

(Synchrotron radiation conference, Novosibirsk, USSR, 4-6 
Jul 1984) 

See BNL-35004 

(International conference on environmental contamination, 
London, UK, 10-13 Jul 1984) 

See PNL-SA-12047 

(Japan/US conference on two-phase flow dynamics, Lake 
Placid, NY, USA, 29 Jul-3 Aug 1984) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(9. international congress on photobiology, Philadelphia, PA, 
USA, 3 Jul 1984) 

See LBL-18105 
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(Nucleon and nuclear structure and exclusive electromagnet- 
ic reaction studies workshop, Cambridge, MA, USA, 23-24 
Jul 1984) 
NTIS, PC A02/MF A001 (GPO Dep.) DE84015825 
(International topical meeting on fuel reprocessing and waste 
it, Jackson Hole, WY, USA, 26-29 Aug 1984) 
See DP-MS-83-135 DE84015749 
See DP-MS-83-121 DE84015751 
See DP-MS-83-141 DE84015768 
See DP-MS-83-124 DE84015775 
(Intersociety energy conversion engineering conference, San 
Francisco, CA, USA, 19-24 Aug 1984) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84015407 
See DOE/NASA/S5 1044-36 DE84015404 9:40478 
(188. meeting of the American Chemical Society, Philadel- 
phia, PA, USA, 26-31 Aug 1984) 
Inst. of Gas Tech., 3424 South State St., Chicago, IL 60616 1184901429 9:39201 
(18. DOE nuclear airborne waste management and air clean- 
ing conference, Baltimore, MD, USA, 13-16 Aug 1984) 
See DP-MS-83-136 DE84014961 9:41185 
See LA-UR-84-2319 DE84015517 
See DP-MS-84-15-Del. Ver. DE84015769 
(5. American Society of Civil Engineers/Engineering Me- 
chanics specialty conference, Laramie, WY, USA, 1-3 Aug 
1984). 
See K/D-5535-EA DE84014875 
(10. annual underground coal gasification symposium, Wil- 
liamsburg, VA, USA, 12-15 Aug 1984) 
See UCRL-91370 DE84015635 9:39401 
See SAND-84-1523C DE84015707 9:39446 
See SAND-83-1837C DE84015646 9:39286 
See SAND-84-0969C DE84015651 9:39288 
See SAND-84-0873C DE84015650 9:39287 
(17. international conference on low temperature physics, 
Karlsruhe, F.R. Germany, 15-22 Aug 1984) 


See SAND-84-1559C DE84015253 9:40606 


See IS-M-507 DE84015462 9:40524 
See IS-M-509 DE84015459 9:40525 


See IS-M-497 DE84015461 
(SPIE annual technical symposium, San Diego, CA, USA, 

19-24 Aug 1984) 

See K/TS-11-425 DE84014916 
See SAND-84-0389C DE84015213 9:41116 
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See LA-UR-84-2336 DE84015519 9:42337 

See LA-UR-84-2346 DE84015523 9:40932 

See UCRL-90496 DE84015666 9:41119 

(US summer school on high energy particle accelerator, Ba- 

tavia, IL, USA, 13-24 Aug 1984) 

See SLAC-PUB-3392 DE84015204 

(Defects in semiconductors conference, Coronado, CA, 

USA, 13 Aug 1984) 

See SAND-84-1640C DE84015622 

(17. international conference on the physics of semiconduc- 

tors, San Francisco, CA, USA, 6-10 Aug 1984) 

See SAND-84-1449C DE84015620 

See LBL-17695 DE84015747 

(ANS topical meeting on physics and shielding, Chicago, IL, 

USA, 17-19 Sep 1984) 

NTIS, PC A02; 3 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF AO1; 1 (GPO Dep.) 

NTIS,.PC A02/MF A01 (GPO Dep.) DE84011704 

(5. ASTM-Euratom symposium on reactor dosimetry, 

Geesthacht, F.R. Germany, 24-28 Sep 1984) 

See HEDL-SA-3101A DE84014650 

See UCRL-91325 DE84015658 

NTIS, PC A02/MF A01 (GPO Dep.) DE84015842 

(International gas research conference, Washington, DC, 

USA, 10-13 Sep 1984) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84014763 

(International conoference on new developments in stainless 

steel technology, Detroit, MI, USA, 16-20 Sep 1984) 

See UCRL-89837 DE84001233 
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(10. international conference on plasma physics and con- 

trolled nuclear fusion research, London, UK, 12-19 Sep 1984) 

See SAND-84-0893C DE84010935 
See UCRL-90412 DE84015634 
See LA-UR-84-2410 DE84015534 
See UCRL-90396 DE84015955 
(Conference on structural engineering in operating nuclear 

facilities, Raleigh, NC, USA, 10-12 Sep 1984) 

See LA-UR-84-1634 DE84012451 9:40911 
See BNL-NUREG-34861 DE84014404 9:40148 
NTIS, PC A02/MF A011; 1 (GPO Dep.) DE84014731 9:40154 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84014537 9:40069 
See UCRL-89959 DE84013952 9:40198 
(International meeting on thermal nuclear reactor safety, 

Karlsruhe, F.R. Germany, 10-14 Sep 1984) 

See LA-UR-84-502 DE84007495 
NTIS, PC A02/MF AO1 (GPO Dep.) DE84009156 
See BNL-NUREG-34655 DE84010897 
(12. summer school and symposium on the physics of ionized 

gases, Sibenik, Yugoslavia, 3-7 Sep 1984) 

NTIS, PC A02/MF AO1 (GPO Dep.) DE84014641 
(12. international conference on electric contact phenomena, 

Chicago, IL, USA, 17-21 Sep 1984) 

See SAND-83-2151C DE84006962 
See SAND-83-2152C DE84009510 
(International Nuclear Target Development Society work- 

shop, Argonne, IL, USA, 7-9 Sep 1984) 

NTIS, PC A02/MF AOl (GPO Dep.) DE84006595 9:41003 
(14. European microwave conference, Liege, Belgium, 10-13 

Sep 1984) 

See LA-UR-84-541 DE84007486 
(2. IFIP international conference on computer security, To- 

ronto, Canada, 10-12 Sep 1984) 

See LBL-17413 DE84009214 
(ASME national heat transfer conference, Niagara Falls, NY, 

USA, 1 Sep 1984) 

See BNL-NUREG-34593 DE84010790 
(IEEE/Engineering in Medicine and Biology Society meet- 

ing, Los Angeles, CA, USA, 15-16 Sep 1984) 

See BNL-34729 DE84011914 
(1. annual Pittsburgh coal conference, Pittsburgh, PA, USA, 

17-21 Sep 1984) 

NTIS, PC A02; 3 (GPO Dep.) DE84015819 i 9:39387 
NTIS, PC A02; 3 (GPO Dep.) DE84015807 i 9:39469 
(22. congress ampere on magnetic resonance and related phe- 

nomena, Zurich, Switzerland, 10-15 Sep 1984) 

NTIS, PC A02/MF A01 (GPO Dep.) DE84011699 9:40752 
NTIS, PC A02/MF A01 (GPO Dep.) DE84013429 9:39853 
(8. international CHISA meeting, Prague, Czechoslovakia, 3- 

7 Sep 1984) 

See UCRL-90742 DE84012264 
(5. Riso international symposium on metallurgy and materials 

science, Riso, Denmark, 1 Sep 1984) 

See LA-UR-84-1891 DE84013905 9:40532 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84014733 9:40667 
(59. annual Society of Petroleum Engineers of AIME techni- 

cal conference, Houston, TX, USA, 16-19 Sep 1984) 

See SAND-84-0380C DE84015214 9:39632 
(S. international conference on rapidly-quenced metals, 

Wurzburg, F.R. Germany, 3-7 Sep 1984) 

See UCRL-90788 DE84014524 9:40977 
See LA-UR-84-2350 DE84015524 9:40533 
See UCRL-91273 DE84015603 9:40565 
See UCRL-91274 DE84015604 9:40566 
(IEEE-IAS meeting, Chicago, IL, USA, 30 Sep-4 Oct 1984) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84014774 

(Joint working group-12, Aldermaston, UK, 17-21 Sep 1984) 

See UCRL-91336 DE84015632 

(Softool users group meeting, Santa Barbara, CA, USA, 10- 

22 Sep 1984) 

See LA-UR-84-2335 DE84015515 

(Faraday discussion "78 meeting on radicals in condensed 

phases, Leicester, UK, 4-6 Sep 1984) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE84015702 

NTIS, PC A02/MF A0Ol1; 1 (GPO Dep.) DE84015820 

(2. international conference on the science of hard materials, 

Rhodes, Greece, 23-28 Sep 1984) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015816 

(SCS multiconference on modeling and simulation, San 

Diego, CA, USA, 24-26 Jan 1985) 
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(Spring conference on experimental mechanics, Las Vegas, 

NV, USA, 9-13 Jun 1985) 

See DP-MS-84-70 DE84014982 
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Organization, Div. of Mineral Chemistry, Port Melbourne, 
Australia 


See PB-84-180983 


British Library Lending Division, Boston Spa, Wetherby 
LS23 7BQ 
British Library Lending Division, Boston Spa, Wetherby 
LS23 7BQ 
British Library Lending Division, Boston Spa, Wetherby, 
LS23 7BQ 
British Library Lending Division, Boston Spa, Wetherby, 
LS23 7BQ 
British Library Lending Division, Boston Spa, Wetherby, 
LS23 7BQ 
British Library Lending Division, Boston Spa, Wetherby, 
LS23 7BQ 
British Library Lending Division, Boston Spa, Wetherby, 
LS23 7BQ 
British Library Lending Division, Boston Spa, Wetherby, 
LS23 7BQ 


See SLAC-PUB-3380 


Deutsche Gesellschaft fuer Mineraloelwissenschaft und 
Kohlechemie e.V., Hamburg (Germany, F.R.) 
Deutsche Gesellschaft fuer Mineraloelwissenschaft und 
Kohlechemie e.V., Hamburg (Germany, F.R.) 
Deutsche Gesellschaft fuer Mineraloelwissenschaft und 
Kohlechemie e.V., Hamburg (Germany, F.R.) 


NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF AO1; 1 (GPO Dep.) 
NTIS, PC A17/MF AOI; 1 

NTIS, PC A03/MF AO1; 1 (GPO Dep.) 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A08; 3 (GPO Dep.) 

NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 


NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOi (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


DE84013053 
DE84016095 


DE84751395 
DE84780429 
DE84702322 


DE84702106 


TI184701949 


T184701950 


DE84015733 
DE84014772 
DE84015435 
DE84014529 
DE84016040 
DE84016039 
DE84015528 
DE84015256 
DE84015946 
DE84016423 
DE84015711 
DE84014169 
DE84015263 
DE84015915 
DE84016397 


DE84012669 
DE84015182 


DE84015552 
DE84015186 
DE84015183 
DE84015187 
DE84015305 
DE84015184 
DE84015636 
DE84015141 


DE84015615 
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Abstract 
Number 


9:42343 
9:40499 


9:41660 
9:42033 
9:40668 
9:42232 


9:39470 


9:41192 
9:41921 
9:41922 
9:41789 
9:41790 
9:41791 
9:42256 
9:41792 


9:41793 


9:41783 
9:40669 
9:39364 


9:39613 


9:40025 
9:39596 
9:39587 
9:41258 
9:39847 
9:40279 
9:41253 
9:42506 
9:39848 
9:40301 
9:40254 
9:40002 
9:39932 
9:39809 
9:39593 


9:40423 
9:40424 


9:40713 
9:42433 
9:42434 
9:42435 
9:42436 
9:42437 
9:40241 
9:40287 


9:39574 





367R / ERA- 9/20 


Report Availability 
Number Source 


DOE/EIA- 
0226(84/ 05) NTIS, PC A03/MF AOI; 1 - GPO (GPO Dep.) DE84015862 
0380(84/ 05) NTIS, PC A07/MF A0O1; 1 - GPO (GPO Dep.) DE84015662 
0403(83) NTIS, PC A0S/MF AOI; 1 - GPO (GPO Dep.) DE84015993 
0424(83) NTIS, PC A08/MF A01; 1 - GPO (GPO Dep.) DE84015642 
DOE/EIS- 
0105-F NTIS, PC A05/MF A01; 1 (GPO Dep.) DE84016043 


NTIS, PC A02/MF AOI (GPO Dep.) DE84016095 

NTIS, PC A10/MF AOI; 1 (GPO Dep.) DE84015128 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84015475 

NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015473 

NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015554 

NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84015738 

NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84014727 

NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84015659 9:40500 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) DE84015479 9:42000 
NTIS, PC A02/MF A01 (GPO Dep.) DE84015881 9:40793 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84015612 9:42059 
NTIS, PC A02/MF AO1 (GPO Dep.) DE84015118 9:40501 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84016101 9:40794 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015485 9:40625 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84012325 9:40626 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84015913 9:39526 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84015486 9:40901 
NTIS, PC A02/MF A01 (GPO Dep.) DE84015560 9:41745 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015484 9:40502 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015630 9:39203 
NTIS, PC A04/MF A01; 1 (GPO Dep.) DE84015377 9:40795 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) DE84005174 9:42001 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE84015379 9:39810 
NTIS, PC A02; 3 (GPO Dep.) DE84015483 9:41359 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84015481 9:40487 
NTIS, PC A03/MF AOI (GPO Dep.) DE84015962 9:41005 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE84016156 9:40662 


NTIS, PC A03/MF AO1 (GPO Dép.) DE84015920 9:40503 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015752 9:40504 


NTIS, PC A03/MF A0O1; 1 (GPO Dep.) DE84016155 9:40505 
NTIS, PC A04/MF AO1 (GPO Dep.) DE84015856 9:39204 
NTIS, PC A02/MF AO1 (GPO Dep.) DE84015321 9:40663 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84015110 9:40599 
NTIS, PC A02/MF A01 (GPO Dep.) DE84015777 ; 9:40670 
NTIS, PC A02/MF AO1 (GPO Dep.) DE84011780 9:42316 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) DE84014527 9:41755 
NTIS, PC A02/MF A0O1; 1 (GPO Dep.) DE84015285 9:42521 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) DE84015563 9:40627 
NTIS, PC A02/MF AOl (GPO Dep.) DE84015565 9:42438 


NTIS, PC A02/MF AOl (GPO Dep.) DE84016064 9:42439 





Number 


DOE/ER/60058- 
1-Draft 

DOE/ER/60098- 
1-Vol.2 


DOE/ER/71042- 
Til 
DOE/ER/75110- 


Til 
DOE/ET/10682- 
8 


Tl 
DOE/ET/11458- 


Tl 
DOE/ET/14103- 

T4-Vol.1 
T4-Vol.2 
T6 

T7 

T8 

T9 

T10 

Til 

T16 

T18 


T20 
DOE/ET/14230- 

Til 
DOE/ET/14705- 

51 

57 

1539 


1561 
DOE/ET/27121- 
=s 


Availability 
Source 


NTIS, PC A0S/MF A01; 1 (GPO Dep.) 


Cold Spring Harbor Laboratory, Box 100, Cold Spring 


Harbor, NY 11724 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A05/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 


NTIS, PC A05/MF A01; 1 (GPO Dep.) 


NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
NTIS, PC A12/MF AO1 (GPO Dep.) 

NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF A01; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A10/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A13/MF AOI; 1 (GPO Dep.) 
NTIS, PC Ai4/MF AOI; 1 (GPO Dep.) 


NTIS, PC A08/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1 

NTIS, PC A02/MF AO1 

NTIS, PC A04/MF AO1 

NTIS, PC A04/MF AOI (GPO Dep.) 
NTIS, PC A08/MF A01; 1 (GPO Dep.) 


NTIS MF A0O1; 2 (GPO Dep.) 


DE84015119 


1183015605 


DE84015953 
DE84014001 


DE84015617 
DE84015616 


DE84015349 


DE84015934 
DE84015933 
DE84016090 
DE84016083 
DE84016089 
DE84016076 
DE84016078 
DE84016079 
DE84016082 
DE84016080 
DE84016075 


DE84016011 
DE83014448 
DE84003983 
DE84005077 
DE84007578 
DE84014924 


DE84016096 
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Abstract 
Number 


9:41146 


9:41298 


9:40954 
9:40302 


9:40600 
9:40601 


9:40441 


9:39639 
9:39640 
9:39664 
9:39665 
9:39641 
9:39637 
9:39666 
9:39660 
9:39642 
9:39661 
9:39643 


9:39205 
9:39206 
9:39207 
9:39208 
9:39209 
9:40425 


9:40003 


NTIS (US Sales Only), PC A06/MF AO1; 1 (GPO Dep.) DE84015228 9:40026 


NTIS (US Sales Only), PC A05/MF A01 (GPO Dep.) DE84015875 9:40027 
NTIS (US Sales Only), PC A08/MF A01; 1 (GPO Dep.) DE84015895 9:40028 
NTIS (US Sales Only), PC A0S/MF A01 (GPO Dep.) DE84015871 9:40029 


1608 
DOE/FC/10157- 
1600 


DOE/FE/50029- 
Til 
DOE/FE/60148- 


T4 
DOE/FE/60181- 


98 

DOE/IA- 
0014-Vol.1-Pt.1 
0014-Vol.1-Pt.2 
0015-Vol.2-Pt.1 
0015-Vol.2-Pt.2 
0015-Vol.2-Pt.3 
0016-Vol.3-Pt.1 
0016-Vol.3-Pt.3 
0018-Vol.1 
0019-Vol.2-Pt.1 
0019-Vol.2-Pt.2 
0019-Vol.2-Pt.3 
0020-Vol.3-Pt.1 
0020-Vol.3-Pt.2 
0020-Vol.3-Pt.3 

DOE/ID/12026- 


a7 
DOE/ID/12080- 


DOE/JPL/955567- 


84/ 14 


NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A10/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 

NTIS, PC A02/MF AOI (GPO Dep.) 

NTIS, PC All/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A14/MF AOI; 1 (GPO Dep.) 
NTIS, PC A22/MF AOI; 1 (GPO Dep.) 
NTIS, PC A15/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A15/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A10/MF AOI; 1 (GPO Dep.) 
NTIS, PC All/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A12/MF AOI; 1 (GPO Dep.) 
NTIS, PC A99/MF AOI; 1 (GPO Dep.) 
NTIS, PC A99/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 


DE84013959 
DE84015857 
DE84015499 
DE84016148 
DE84016077 
DE84015638 
DE84015341 
DE84014323 
DE84015761 
DE84015763 
DE84015694 
DE84015692 
DE84015684 
DE84015758 
DE84015748 
DE84015683 
DE84015686 
DE84015760 
DE84015685 
DE84015687 
DE84015688 
DE84015689 
DE84016104 
DE84015553 
DE84013517 
DE84015572 


DE84015931 


9:42344 
9:42345 
9:41262 
9:40943 
9:39388 
9:39210 
9:39389 
9:39994 
9:40288 
9:40289 
9:40290 
9:40261 
9:40291 
9:39840 
9:40262 
9:40292 
9:40293 
9:40294 
9:40295 
9:40263 
9:40296 
9:40297 
9:39907 
9:39911 
9:39913 
9:39854 


9:39855 
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Report 
Number 


DOE/JPL/956205- 
84/7 
84/8 
DOE/JPL/956233- 
83/2 
DOE/JPL/956797- 


01 
DOE/LC/10787- 

132 
DOE/LLW- 


30T 
DOE/MC/14322- 

1577 
DOE/MC/14399- 

1508 

1509 

1511 

Til 

T4 


T6 
DOE/MC/14593- 

T7 
DOE/MC/19372- 

1630 
DOE/MC/20107- 


Til 
DOE/MC/20468- 

1641 
DOE/METC- 

82-28 

84-13-Vol.1 

84-13-Vol.2 

84-25 

84-27 

84-28 

84/ 29 
DOE/METC/SP- 


209 
DOE/NASA- 

0005-1 

0167-7 

0354-1 
DOE/NASA/51040- 


54 
DOE/NASA/51044- 


36 
DOE/NBB- 
0060 


0062 
DOE/NBM- 
4014729 
4014795 
4014796 
4015839 
4016365 


DOE/OR/21389- 


3 
DOE/OR/21400- 

T36 

137 

T39 


Availability 

Source 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A06/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AO!1; 1 (GPO Dep.) 
NTIS, PC A04/MF A011; 1 (GPO Dep.) 
NTIS, PC A03/MF AO01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOl1 

NTIS, PC A04/MF AO1 

NTIS, PC A03/MF AO1 

NTIS, PC A04/MF AO}; 1 

NTIS, PC A04/MF AO}; 1 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A05/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A21/MF A0O1 (GPO Dep.) 
NTIS, PC A22/MF AO0l (GPO Dep.) 
NTIS, PC A02/MF A011; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A12/MF A01; 1 (GPO Dep.) 


NTIS, PC A03/MF AO1; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A0S/MF AOI; 1 (GPO Dep.) 


NTIS, PC A05/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A08/MF A01; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A13/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


Geological Survey of Wyoming, Box 3008, Univ. Station, 


Laramie, Wyoming 82071 


NTIS, PC A05/MF A01 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A04/MF AO1 (GPO Dep.) 


NTIS, PC A06/MF A0O1; 1 (GPO Dep.) 


NTIS, PC A14/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF A01 (GPO Dep.) 

NTIS, PC A10/MF AO1; 1 (GPO Dep.) 
NTIS, PC A07/MF AO1; 1 (GPO Dep.) 
NTIS, PC A15/MF AO1; 1 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF AO1; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 

NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A20/MF AOI; 1 (GPO Dep.) 


NTIS, PC A07/MF A0Ol; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


NTIS, PC A03/MF A0O1 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 


DE84016144 
DE84016145 


DE84014923 
DE84015511 
DE84016422 
DE84016084 
DE84009261 


DE84002471 
DE84000822 
DE84002985 
DE81027814 
DE83005496 
DE83014596 


DE84010311 
DE84014394 
DE84015242 
DE84015745 


DE84009262 
DE84003070 
DE84003071 
DE84011990 
DE84009260 
DE84003093 
DE84011987 


DE84009283 


DE84016035 
DE84015477 
DE84015874 


DE84015498 
DE84015404 


DE84016304 
DE84015353 


DE84014729 
DE84014795 
DE84014796 
DE84015839 
T184016365 


DE84015550 
DE84016022 
DE84016023 


DE84015937 


DE84015766 
DE84015767 
DE84015901 
DE84015762 
DE84015867 
DE84015902 
DE84015903 
DE84015898 
DE84015765 
DE84015764 
DE84015652 
DE84015252 
DE84015866 
DE84015865 
DE84016137 


DE84016325 
DE84015363 


DE84015364 
DE84016071 


9:40945 
9:40844 
9:39218 


9:40946 
9:39219 
9:39420 
9:39551 
9:39365 
9:39630 
9:39645 


9:39588 


9:39925 
9:40473 
9:39926 


9:40476 
9:40478 


9:39594 
9:41147 


9:40506 
9:40070 
9:40071 
9:39786 
9:39653 


9:41205 
9:41206 
9:41207 


9:41198 


9:39241 
9:39244 
9:39245 
9:39246 
9:39247 
9:39248 
9:39249 
9:39250 
9:39251 
9:39252 
9:39253 
9:39254 
9:39255 
9:39256 
9:39257 


9:40323 
9:42257 


9:42258 
9:40089 





DOE/PC/42268- 


T4 
DOE/PC/50046- 
7 


DOE/PC/ 50793- 
DOE/PC/ 50801- 
DOE/PC/ 50809- 
DOE/PC/ 50810- 
DOE/PC/ 51261- 
DOE/PC/ 60266- 
DOE/PC/ 60791- 
DOE/PC/ 60795- 


3 
DOE/PC/60797- 
1 


DOE/RO/ 01275- 
DOE/RO/ (01276- 
DOE/RO/ 01285- 
DOE/RO/ 01289- 


Tl 
DOE/RS5/10295- 


Tl 
DOE/R8/01059- 

Tl 
DOE/R8/01415- 

Tl 
DOE/R8/03051- 


Availability 

Source 

NTIS, PC A10/MF A011; 1 (GPO Dep.) 
NTIS, PC A04/MF A011; 1 (GPO Dep.) 
NTIS, PC A24/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS MF A0O1; 2 (GPO Dep.) 

NTIS, PC A07/MF A011; 1 (GPO Dep.) 
NTIS MF A01; 2 (GPO Dep.) 

NTIS MF AOI; 2 (GPO Dep.) 

NTIS, PC A16/MF AO01; 1 (GPO Dep.) 
NTIS, PC A14; 3 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04; 3 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 (GPO Dep.) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC AO7/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03; 3 (GPO Dep.) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03; 3 (GPO Dep.) 

NTIS, PC A02; 3 (GPO Dep.) 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


DE84015618 
DE84014942 
DE84015849 
DE84014513 
DE84015943 
DE84015947 
DE84015958 
DE84015957 
DE84015942 
DE84015941 
DE84015882 
DE84015356 
DE84015831 


DE84016374 
DE84016146 


DE84015262 
DE84015508 
DE84015346 
DE84014949 
DE84015698 
DE84006877 
DE84015261 
DE84015664 
DE84015313 
DE84015310 
DE84015309 
DE84015314 
DE84015731 
DE84014899 
DE84015730 
DE84016140 
DE84015675 
DE84015670 
DE84015801 
DE84015802 
DE84015800 
DE84014157 
DE84015681 
DE84015680 
DE84015676 
DE84015677 
DE84015674 
DE84015669 
DE84015121 
DE84015797 


DE84015785 


MN -90b 


STD -9ud 
STD -96d 


MN -90a 
MN -90a 
MN -90a 
STD -90a 
MN -90d 
STD -90i 
STD -90a 
MN -90d 
MN -90d 
MN -90d 
MN -90d 
MN -90d 
MN -90a 
STD -90d 
STD -90b 
STD -90b 
MN -95d 
MN -61E 
MN -95f 
MN -60 
MN -63 
STD -61E 
MN -66g 
MN -95d 
MN -59b 
MN -61F 
MN -60 
MN -60 
MN -95d 
MN -96 


MN -95f 


ERA- 9/20 / 370R 


Abstract 
Number 


9:40202 
9:39830 
9:39366 
9:39258 
9:39811 
9:39831 
9:39812 
9:39813 
9:39814 
9:39815 
9:39367 
9:40902 
9:39476 


9:39259 
9:39260 


9:39261 
9:39368 
9:39369 
9:39832 
9:39816 
9:39999 
9:39370 
9:39817 
9:39262 
9:39263 
9:39264 
9:39265 
9:39266 
9:39267 
9:39477 
9:39371 
9:40357 
9:39818 
9:40426 
9:39922 
9:39894 
9:40427 
9:39918 
9:39897 
9:40358 
9:39833 
9:39927 
9:39923 
9:40359 
9:40416 


9:40360 
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Availabili 
Source 


NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015796 
NTIS, PC A02; 3 (GPO Dep.) DE84015794 
NTIS, PC A02; 3 (GPO Dep.) DE84015791 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) DE84015414 
NTIS, PC A05/MF A01; 1 (GPO Dep.) DE84015444 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE84015413 


NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84015411 
NTIS, PC A04/MF AO1; 1 (GPO Dep.) DE84015410 


NTIS, PC A08/MF A01; 1 (GPO Dep.) DE84015779 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84015789 9:40444 


NTIS, PC A16/MF A01; 1 (GPO Dep.) DE84012434 9:39636 


NTIS, PC A08/MF A01; 1 (GPO Dep.) DE84013958 9:39920 


NTIS, PC A04/MF A0O1; 1 (GPO Dep.) DE84015348 9:39919 


NTIS, PC A02/MF A0O1; 1 (GPO Dep.) DE8401€ 102 9:42507 
Van Nostrand Reinhold Co. Inc., 135 West 50th Street, New 1184015202 9:39924 
York, NY 10020 


NTIS, PC A19/MF A0O1; 1 (GPO Dep.) DE84015567 9:40955 


NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84013999 9:39915 


NTIS, PC A08/MF A01 (GPO Dep.) DE84005534 9:39691 
NTIS, PC A02/MF A01 (GPO Dep.) DE84013955 
NTIS, PC A03/MF AO1 (GPO Dep.) DE84013961 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84013956 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015751 
NTIS, PC A02/MF A0O1 (GPO Dep.) DE84015775 9:39687 
NTIS, PC A02/MF A0O1 (GPO Dep.) DE84015749 9:39715 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84014961 9:41185 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84015770 9:39716 
NTIS, PC A02/MF A0l (GPO Dep.) DE84015768 9:39692 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84014981 9:39774 
NTIS, PC A02/MF A0O1; 1 (GPO Dep.) DE84015769 9:40157 
NTIS, PC A02/MF A01 (GPO Dep.) DE84014982 9:40507 


9:40628 
9:39714 
9:42522 
9:39699 


NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84015727 9:40660 


NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015772 9:41238 
NTIS, PC A02/MF AO1 (GPO Dep.) DE84015774 9:39717 


See IFVE-OEF-83-106 DE84702268 9:41759 
NTIS (US Sales Only), PC A04/MF A01 DE84701994 9:42060 
NTIS (US Sales Only), PC A0S/MF AO1 DE84701980 9:42440 
NTIS (US Sales Only), PC A03/MF A01 DE84702032 9:41035 
NTIS (US Sales Only), PC A04/MF A01 DE84702162 9:42441 
NTIS (US Sales Only), PC A03/MF A0i DE84702108 9:39718 
NTIS (US Sales-Only), PC A0S/MF A01 DE84702103 9:42069 
NTIS (US Sales Only), PC A04/MF AO1 DE84702072 9:42346 
NTIS (US Sales Only), PC A04/MF A01 DE84702762 9:41036 
EFI NTIS (US Sales Only), PC A07/MF A01 DE84703062 9:40508 


600(87) -82 NTIS (US Sales Only), PC A02/MF A0i DE84702267 9:41756 


10282-1056 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015248 9:40629 
10282-2046 NTIS, PC A02/MF AO1; 1 (GPO Dep.) DE84014652 9:41134 


NTIS, PC A02/MF AOl (GPO Dep.) DE84015278 9:42442 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84015277 9:40509 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84015270 9:40610 
NTIS, PC A02/MF AO1 (GPO Dep.) DE84016116 9:40138 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84014638 9:40127 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84015905 9:40801 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84016117 9:40158 
NTIS, PC A02/MF AO1 (GPO Dep.) DE84015274 9:41103 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84015546 9:40630 
NTIS, PC A02/MF AOl; 1 (GPO Dep.) DE84016123 9:40159 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84015543 9:40672 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) DE84015904 9:39719 





EGG-M- 


Report 
Number 


17583 

17683 

18483 
EGG-NMEP- 

6585 
EMS/NC- 

1 


2 
ENEA-RT/PROT- 

83-10 
EP-CM-RA- 

1982 
EP-CMA-RA- 

1982 
EPA- 

450/ 3-80-032b 

600/ 3-84-047 

600/ 4-84-045 

600/ 7-84-019 

600/ D-84-036 

600/ D-84-083 

600/ D-84-088 

600/ D-84-096 

600/ D-84-115 

600/ D-84-116 

904/ 9-83-114 

904/ 9-83-116 

910/ 9-83-102 

60019-82-017 
EPRI-AP- 

3271 

3520 
EPRI-Cs- 

3344 

3550 
EPRI-EA- 

3530 
EPRI-EL- 

3339-Vol.2 
ERG- 

81-1-Vol.1 


7563-EN 
7937-EN 
8189 
8243 
8478 
8526 
8534 
8584-EN 
8587 
8598 
8661-EN 
8683 
8768-FR 
8792-EN 
8810-EN 
8831 
8844-EN 
8851-EN 
8861-EN 
8871-EN 
8877-IT 
8878-EN 
8879-FR 
8882-FR 
8907-EN 
8910-EN 
8914-EN 
8929-DE 
8930-EN 
8931-FR 
8937-EN 
8939-DE 
8940-FR 
8957-EN 
8964-EN 
8968-EN 
8970-EN 
8971-EN 
EUR-CEA-FC- 

1178 
1179 


Availability 

Source 

NTIS, PC A02/MF AO0i; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO01; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


See SKI-B-14-81 
See SKI-B-57-80 


NTIS (US Sales Only), PC A05/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 


NTIS, PC Al1/MF AO1; 1 
See PB-84-169325 

See PB-84-196674 

See TVA/OP/EDT-83/15 
See PB-84-190743 

See PB-84-168632 

See PB-84-168673 

See PB-84-183649 

See PB-84-190511 

See PB-84-190529 

See PB-84-195171 

See PB-84-194596 

See PB-84-188853 

Symp. (Int.) Combust., [Proc.], 329-340(Sep 1982) 


Research Reports Center, Box 50490, Palo Alto, CA 94303 
Research Reports Center, Box 50490, Palo Alto, CA 94303 


Research Reports Center, Box 50490, Palo Alto, CA 94303 
Research Reports Center, Box 50490, Palo Alto, CA 94303 


Research Reports Center, Box 50490, Palo Alto, CA 94303 
Research Reports Center, Box 50490, Palo Alto, CA 94303 
See DOE/EI/10422-T2-Vol.1 


See PB-84-191352 

See PB-84-191295 

NTIS (US Sales Only), PC A03/MF A01 

NTIS (US Sales Only), PC A06/MF AOI 

NTIS (US Sales Only), PC A06/MF A01 

NTIS (US Sales Only), PC A02/MF A01 

NTIS (US Sales Only), PC A03/MF A01 

Commission of the European Communities, Luxembourg 
NTIS (US Sales Only), PC A08/MF A01 

NTIS (US Sales Only), PC A02/MF AO1 

Commission of the European Communities, Luxembourg 
NTIS (US Sales Only), PC A13/MF A01 

Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
NTIS (US Sales Only), PC A02/MF AO1 

Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 


DE84016121 
DE84015644 
DE84015647 
DE84011355 


DE84703087 
DE84703088 


DE84703076 
DE84751402 
DE84751401 


7184901418 


DE84901502 


TI184920082 
T184920465 


1184920267 
1184920438 


TI184920380 
TI184920469 


DE84015141 


DE84702118 
DE84702704 
DE84702668 
DE84702658 
DE84702686 


DE84702699 
DE84702705 


DE84702666 


DE84702697 


DE84780430 
DE84780431 


ERA- 9/20 / 372R 


Abstract 
Number 


9:40012 
9:40510 
9:40114 


9:39693 


9:42537 
9:40192 


9:39770 
9:42317 
9:42318 


9:41193 
9:41154 
9:41257 
9:39393 
9:39669 
9:41152 
9:41153 
9:41519 
9:41172 
9:41173 
9:39399 
9:39398 
9:41195 
9:39573 


9:39914 
9:39954 


9:39956 
9:40845 


9:40445 
9:39933 
9:40287 


9:39822 
9:39864 
9:40160 
9:42523 
9:41148 
9:40511 
9:40139 
9:39912 
9:39771 
9:42208 
9:40281 
9:41423 
9:39423 
9:40429 
9:40242 
9:41104 
9:40243 
9:40244 
9:40282 
9:39921 
9:39268 
9:39478 
9:39561 
9:39424 
9:40430 
9:39851 
9:40232 
9:39425 
9:39426 
9:39427 
9:39428 
9:39429 
9:39430 
9:40245 
9:39431 
9:41139 
9:40246 
9:40247 


9:42347 
9:42348 





Availability 
Source 


See PB-84-181924 


See PB-84-179647 
See PB-84-189281 


See DOE/ET/10682-T1 DE84015616 
See DOE/ET/10682-8 DE84015617 


NTIS (US Sales Only), PC A02/MF AOI DE84702276 
NTIS (US Sales Only), PC A04/MF A01 DE84702611 
NTIS (US Sales Only), PC A02/MF AOI DE84702112 
NTIS (US Sales Only), PC A02/MF A01 DE84702683 
NTIS (US Sales Only), PC A02/MF AOI DE84702636 
NTIS (US Sales Only), PC A02/MF AOI DE84702632 
NTIS (US Sales Only), PC A02/MF AOI DE84702277 
NTIS (US Sales Only), PC A02/MF AOI DE84702280 
NTIS (US Sales Only), PC A02/MF AOI DE84702278 
NTIS (US Sales Only), PC A02/MF AO1 DE84702346 
NTIS (US Sales Only), PC A02/MF A01 DE84702332 
NTIS (US Sales Only), PC A02/MF AOI DE84702126 
NTIS (US Sales Only), PC A02/MF AO1 DE84702347 
NTIS (US Sales Only), PC A02/MF A01 DE84702359 
NTIS (US Sales Only), PC A02/MF A01 DE84702362 
NTIS (US Sales Only), PC A02/MF A01 DE84702348 
NTIS (US Sales Only), PC A02/MF A01 DE84702141 
NTIS (US Sales Only), PC A02/MF AO DE84702368 
NTIS (US Sales Only), PC A02/MF AOI DE84702349 
NTIS (US Sales Only), PC A02/MF A01 DE84702127 
NTIS (US Sales Only), PC A03/MF AOI DE84702350 
NTIS (US Sales Only), PC A02/MF AO1 DE84702360 
NTIS (US Sales Only), PC A02/MF AO1 DE84702132 
NTIS (US Sales Only), PC A02/MF AOI DE84702351 


NTIS, PC A0S/MF A01; 1 (GPO Dep.) DE84012983 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84015315 


NTIS, PC A02/MF AO1 (GPO Dep.) DE84015325 
NTIS (US Sales Only), PC A02/MF A01 DE84702763 
NTIS (US Sales Only), PC A02/MF A01 DE84751364 
NTIS (US Sales Only), PC AO7/MF AOI DE84751378 
NTIS (US Sales Only), PC A08/MF A01 DE84751375 
NTIS (US “z!es Only), PC A10/MF AO DE84751367 
NTIS (US Sales Only), PC A0S/MF AOI DE84751376 
NTIS (US Sales Only), PC A07/MF AOI DE84751393 
NTIS (US Sales Only), PC A05/MF AO1 DE84751394 
NTIS (US Sales Only), PC A05/MF A01 DE84751377 


See PB-84-182898 


NTIS, PC A13/MF AO01; 1 (GPO Dep.) DE84015924 


84-80 General Accounting Office, Box 6015, Gaithersburg, MD 1184901467 


20760 
GEND- 


036 NTIS, PC A04/MF A011; 1 (GPO Dep.) DE84016086 
GJ/TMC- 


06 

HEDL-SA- 
3101A NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84014650 

IA- 
120/ 83 See OEFZS-4253 DE84702121 
121/ 83 See OEFZS-4254 DE84702105 
122/ 83 See OEFZS-4255 DE84702122 
1386 NTIS (US Sales Only), PC A15/MF AOI DE84780540 
3423/ 1 NTIS (US Sales Only), PC A04/MF A01 DE84702282 
3445/ 4 NTIS (US Sales Only), PC A02/MF AO1 DE84702281 
3469/ 2 NTIS (US Sales Only), PC A03/MF AO DE84702283 
3527/ 14 NTIS (US Sales Only), PC A02/MF A01 DE84702618 
3548/ 13 NTIS (US Sales Only), PC A02/MF A01 DE84702109 
3570/ 14 NTIS (US Sales Only), PC A02/MF AO1 DE84702672 
3587/ 3 NTIS (US Sales Only), PC A03/MF A01 DE84702119 
3596/7 NTIS (US Sales Only), PC A03/MF A01 DE84702612 
3599/ 1 NTIS (US Sales Only), PC A02/MF AO! DE84702634 
3603/ 8 NTIS (US Sales Only), PC A02/MF AO DE84702202 
3613/ 11 NTIS (US Sales Only), PC A03/MF AO1 DE84702333 
3625/ 15 NTIS (US Sales Only), PC A02/MF AO DE84702388 
3630/ 7 NTIS (US Sales Only), PC A02/MF AOI DE84702775 
3641/ 2 NTIS (US Sales Only), PC A03/MF A01 DE84702284 
3643/ 2 NTIS (US Sales Only), PC A02/MF A01 DE84702306 


NTIS, PC A0S/MF AO1; 1 (GPO Dep.) DE84016085 





Report 
Number 


3644/ 1 
3655/ 2 
3662/ 7 
3664/ 13 
3667/ 5 
3668/ 5 
3674/ 1 
3677/ 2 
3681/ 7 
3688/ 6 
3689/ 14 
3690/ 6 
3692/ 7 
3696/ 7 
3697/ 6 
3699/ 9 
3702/ 7 
3705/ 6 
3706/ 6 
3708/ 6 
3709/ 7 
3710/ 7 
3715/7 
3718/ 14 
3721/ 6 
3724/ 16 
3730/ 6 
3731/ 7 
3733/ 6 
3741/ 10 
3742/7 
3743/ 6 
3745/ 14 
3746/ 14 
3751/ 6 
3753/ 1 
3754/ 2 
3761/ 1 
3768/ 11 
3772/ 2 
3777/ 15 
3785/ 11 
3797/ 1 
3808/ 1 
3809/ 2 
IAEA-AG- 
365.2-No.2 
365.2-No.3 
406-No.1-Vol.1 
IAEA-R- 
2441-F 
2573-F 
2579-F 
2743-F 
2914-F 
2983-F 
3023-F 
3106-F 
IAEA-RL- 
65 
66 
67 
93 
96 
IAEA-SMR- 
68/ 2 
IAEA-TECDOC- 
244 
257 
282 
290 
295 
297 
302 
304 


Availability 

Source 

NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01i 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF A011 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AOi 
NTIS (US Sales Only), PC A02/MF AOl 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOl1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Gnly), PC A02/MF AOi 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOl1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01i 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AO1 


NTIS (US Sales Only), PC A17/MF AO1 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A07/MF AOI 


NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A07/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A05S/MF AO1 
NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A03/MF A0O1 
NTIS (US Sales Only), PC A06/MF AO1 
NTIS (US Sales Only), PC A03/MF AOI 


NTIS (US Sales Only), PC A25/MF AOI 


NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A07/MF AOI 
NTIS (US Sales Only), PC A05/MF AOI 
NTIS (US Sales Only), PC A09/MF AOI 
NTIS (US Sales Only), PC A03/MF AO1 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 


DE84702166 
DE84702279 
DE84702776 
DE84702656 
DE84702389 
DE84702706 
DE84702608 
DE84702285 
DE84702203 
DE84702204 
DE84702613 
DE84702777 
DE84702778 
DE84702614 
DE84702707 
DE84702609 
DE84702205 
DE84702206 
DE84702615 
DE84702616 
DE84702779 
DE84702207 
DE84702208 
DE84702209 
DE84702210 
DE84702580 
DE84702211 
DE84702212 
DE84702617 
DE84702780 
DE84702213 
DE84702214 
DE84702215 
DE84702220 
DE84702781 
DE84702718 
DE84702307 
DE84702787 
DE84702334 
DE84702374 
DE84702216 
DE84702335 
DE84702167 
DE84702196 
DE84702223 


DE84702700 
DE84702701 
DE84702702 


DE84702199 
DE84703079 
DE84702016 
DE84702017 
DE84703075 
DE84702645 
DE84702007 
DE84702022 


DE84702716 
DE84702669 
DE84702667 
DE84702717 
DE84702665 


DE84780440 


DE84702148 
DE84702712 
DE84702149 
DE84780378 
DE84702125 
DE84702659 
DE84780536 
DE84703080 


DE84702713 
DE84701951 
DE84702670 
DE84701940 
DE84702715 
DE84702671 
DE84702714 
DE84702257 


ERA- 9/20 / 374R 


Abstract 
Number 


9:42261 
9:42216 
9:42358 
9:40673 
9:40013 
9:40037 
9:41671 
9:42061 
9:42446 
9:42359 
9:42360 
9:42361 
9:42447 
9:42362 
9:42448 
9:41672 
9:42363 
9:42364 
9:42365 
9:42366 
9:42449 
9:42367 
9:42450 
9:42451 
9:42452 
9:42319 
9:42453 
9:42368 
9:42369 
9:42454 
9:42370 
9:42371 
9:42455 
9:41108 
9:42372 
9:42320 
9:42037 
9:42456 
9:40516 
9:41042 
9:42457 
9:40517 
9:42262 
9:42242 
9:41796 


9:39694 
9:39695 
9:39696 


9:40518 
9:40055 
9:41239 
9:41430 
9:41431 
9:42083 
9:40519 
9:42236 


9:42508 
9:41187 
9:41513 
9:42509 
9:41432 


9:40109 


9:39720 
9:40274 
9:39721 
9:41404 
9:40847 
9:41240 
9:41213 
9:40141 


9:42504 
9:41923 
9:40904 
9:41797 
9:42524 
9:39898 
9:42505 
9:41798 





375R / ERA- 9/20 


Report 
Number 
83/4 
83/ 5 
83/ 11 
83/ 24 
83/ 28 
83/ 30 
83/ 35 
83/ 39 
83/ 40 
83/ 43 
83/ 52 
83/ 61 
83/ 62 
83/ 63 
83/ 66 
83/ 69 
83/ 70 
83/ 75 
83/ 76 
83/ 78 
83/ 80 
83/ 81 
83/ 83 
83/ 84 
83/ 85 
83/ 86 
83/ 87 
83/ 88 
83/ 89 
83/ 90 
83/ 92 
83/ 94 
83/ 95 
83/ 97 
83/ 102 
83/ 105 
83/ 107 
83/ 108 
83/ 109 
83/ 116 
83/ 117 
83/ 120 
83/ 122 
83/ 125 
83/ 126 
83/ 129 
83/ 130 
83/ 131 
83/ 132 
83/ 135 
83/ 138 
83/ 139 
IFIN-FT- 
214-1982 
215-1982 
217-1982 
223-1982 
234-1984 
235-1984 
IFP- 
31-427 
IFTAR-FT- 
224-1983 
IFTAR-LOP- 
28-1982 
31-1982 
33-1982 
34-1982 
35-1982 
36-1983 
IFIM-FT- 
221-1982 
IFVE-OEA- 
83-6 
83-10 
83-13 
83-33 
83-35 
IFVE-OEF- 
83-15 
83-28 


Availabili 
Source 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Oaly), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC AQ2/MF AOI 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO 
NTIS (US Sales Only), PC A03/MF AOI 


NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC Al2/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A0Ol 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF A0l 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOl1 
NTIS (US Sales Only), PC A02/MF A0Oi 


NTIS (US Sales Only), PC A02/MF A0i 


DE84702255 
DE84702304 
DE84702183 
DE84702187 
DE84702262 
DE84701959 
DE84702194 
DE84702188 
DE84702189 
DE84702263 
DE84702190 
DE84701941 
DE84701946 
DE84702191 
DE84702181 
DE84701942 
DE84701938 
DE84702192 
DE84701985 
DE84702264 
DE84701986 
DE84701952 
DE84701939 
DE84701943 
DE84701944 
DE84702013 
DE84702265 
DE84702071 
DE84702253 
DE84702200 
DE84702266 
DE84702201 
DE84702195 
DE84702059 
DE84702258 
DE84702259 
DE84702081 
DE84702147 
DE84702260 
DE84702184 
DE84702155 
DE84702251 
DE84702252 
DE84702061 
DE84702261 
DE84702156 
DE84702157 
DE84702185 
DE84702186 
DE84702062 
DE84702158 
DE84702193 


DE84702752 
DE84702769 
DE84702753 
DE84702719 
DE84702720 
DE84702756 


DE84752145 
DE84703067 


DE84702764 
DE84702774 
DE84702784 
DE84702790 
DE84702785 
DE84702786 


DE84702754 


DE84702353 
DE84702377 
DE84702352 
DE84702378 
DE84702379 


DE84702093 
DE84702800 
DE84702268 


DE84702091 


Abstract 
Number 


9:42158 
9:42159 
9:41588 
9:41924 
9:41799 
9:41673 
9:41800 
9:41801 
9:41802 
9:41803 
9:41753 
9:42263 
9:41589 
9:41925 
9:42264 
9:42265 
9:42266 
9:41898 
9:40848 
9:41926 
9:41746 
9:41927 
9:41804 
9:42267 
9:42268 
9:41629 
9:41899 
9:41928 
9:41805 
9:41747 
9:41929 
9:42269 
9:41900 
9:41930 
9:41901 
9:41902 
9:42250 
9:42525 
9:41806 
9:41931 
9:42321 
9:41807 
9:41808 
9:41932 
9:41809 
9:42322 
9:42323 
9:41810 
9:41933 
9:42270 
9:42324 
9:41903 


9:41934 
9:42243 
9:42325 
9:42326 
9:42327 
9:41935 


9:39589 
9:42217 


9:41674 
9:42373 
9:42374 
9:42375 
9:42376 
9:42377 


9:42244 


9:42526 
9:40925 
9:41007 
9:40926 
9:40927 


9:41758 
9:41811 
9:41759 


9:41760 





IFVE-OEIPK- ERA- 9/20 / 376R 


Report Availability Abstract 
Number Source Number 


83-12 NTIS (US Sales Only), PC A02/MF A01 DE84702687 9:41043 
83-44 NTIS (US Sales Only), PC A02/MF A01 DE84702224 9:41812 
83-95 NTIS (US Sales Only), PC A02/MF AO1 DE84702269 9:41761 
IFVE-OMVT- 
83-3 NTIS (US Sales Only), PC A02/MF AO1 DE84702354 9:40981 
83-123 NTIS (US Sales Only), PC A02/MF A01 DE84702673 9:40982 
IFVE-ONF- 
83-110 NTIS (US Sales Only), PC A03/MF A01 DE84702581 9:41936 
83-154 NTIS (US Sales Only), PC A02/MF A01 DE84703066 9:41813 
82-128 NTIS (US Sales Only), PC A02/MF AO1 DE84702801 9:41937 
82-136 NTIS (US Sales Only), PC A02/MF AOl1 DE84702802 9:41814 
83-5 NTIS (US Sales Only), PC A02/MF AOl1 DE84702721 9:41938 
83-24 NTIS (US Sales Only), PC A02/MF A0O1 DE84702225 9:41815 
83-25 NTIS (US Sales Only), PC A02/MF AO1 DE84702168 9:41816 
83-27 NTIS (US Sales Only), PC A02/MF A01 DE84702582 9:41817 
83-31 NTIS (US Sales Only), PC A02/MF A0O1 DE84702270 9:41762 
83-32 NTIS (US Sales Only), PC A02/MF AO1 DE84702169 9:42328 
83-39 NTIS (US Sales Only), PC A02/MF A01 DE84702583 9:42271 
83-50 NTIS (US Sales Only), PC A02/MF A01 DE84702584 9:41939 
83-51 NTIS (US Sales Only), PC A02/MF AO1 DE84702722 9:41940 
83-52 NTIS (US Sales Only), PC A02/MF A01 DE84702723 9:41941 
83-56 NTIS (US Sales Only), PC A02/MF A01 DE84702620 9:41818 
83-58 NTIS (US Sales Only), PC A02/MF AO1 DE84702724 9:42329 
83-59 NTIS (US Sales Only), PC A03/MF A0O1 DE84702170 9:42272 
83-61 NTIS (US Sales Only), PC A02/MF AOI DE84702585 9:41942 
83-62 NTIS (US Sales Only), PC A02/MF AO1 DE84702226 9:41819 
83-63 NTIS (US Sales Only), PC A02/MF AO1 DE84702725 9:42273 
83-76 NTIS (US Sales Only), PC A02/MF AO1 DE84702726 9:41820 
83-79 NTIS (US Sales Only), PC A02/MF A0i DE84702727 9:41821 
83-82 NTIS (US Sales Only), PC A02/MF A01 DE84702586 9:41943 
83-91 NTIS (US Sales Only), PC A02/MF A01 DE84702728 9:41944 
83-92 NTIS (US Sales Only), PC A02/MF AOI DE84702729 9:41945 
IFVE-OUNK- 
82-139 NTIS (US Sales Only), PC A02/MF A01 DE84702674 9:40849 
IFVE-OUNK-OEA- 
ae NTIS (US Sales Only), PC A02/MF AOl1 DE84702355 9:41008 
4901428 Inst. of Gas Tech., 3424 S. State St., Chicago, IL 60616 TI84901428 9:40431 
ITASA-CP- 
83-S4 International Institute for Applied Systems Analysis, 9:39627 
Laxenburg, Austria 
INDC- 


038/ LN NTIS (US Sales Only), PC A02/MF A01 DE84703089 9:42548 
INDC(CCP)- 

203/ L NTIS (US Sales Only), PC A02/MF A01 DE84702320 9:42071 

212/ GE NTIS (US Sales Only), PC A03/MF AO1 DE84701958 9:41675 


See NEANDC(E)-252-U-Vol.3 DE84901886 9:42010 


See JAERI-M-84-010 1184901547 9:42007 
See JAERI-M-84-116 TI84901534 9:42142 
See JAERI-M-84-111 TI84901533 9:42141 
See JAERI-M-84-117 1184901729 9:42088 


NTIS (US Sales Only), PC A12/MF AOI DE84780535 9:42138 
NTIS (US Sales Only), PC A16/MF AOI DE84780543 9:39675 


NTIS (US Sales Only), PC A08/MF AOI DE84703071 9:42002 
NTIS (US Sales Only), PC A02/MF AOI DE84703081 9:41046 


NTIS (US Sales Only), PC A02/MF AO1 DE84780518 9:41904 
NTIS (US Sales Only), PC A09/MF A0O1 DE84780522 9:41229 
NTIS (US Sales Only), PC A06/MF AOI DE84780530 9:40110 
NTIS (US Sales Only), PC A09/MF AOI DE84780527 9:40038 
NTIS (US Sales Only), PC A06/MF A01 DE84780524 9:42237 
NTIS (US Sales Only), PC A08/MF A01 DE84780525 
NTIS (US Sales Only), PC A07/MF AOI DE84780528 
NTIS (US Sales Only), PC A08/MF A01 DE84780523 
NTIS (US Sales Only), PC A04/MF AO1 DE84780529 


NTIS (US Sales Only), PC A03/MF AOI DE84780498 9:42078 
NTIS (US Sales Only), PC A10/MF AOI DE84780385 9:41454 
NTIS (US Sales Only), PC A02/MF AOI DE84702163 9:42003 
NTIS (US Sales Only), PC A03/MF AOI DE84702164 9:42246 
NTIS (US Sales Only), PC A03/MF AO1 DE84702165 9:42549 
NTIS (US Sales Only), PC A02/MF A01 DE84780519 9:41676 
NTIS (US Sales Only), PC A02/MF AOI DE84780520 9:41677 
NTIS (US Sales Only), PC A02/MF AOl1 DE84780521 9:41678 
NTIS (US Sales Only), PC A0S/MF AOI DE84780513 9:39681 
NTIS (US Sales Only), PC A02/MF AO1 DE84780514 9:39676 
NTIS (US Sales Only), PC A03/MF A01 DE84780515 9:39682 
NTIS (US Sales Only), PC A08/MF AO1 DE84780495 9:41763 





497 


510 
512 
514 
IS-T- 
1038 
1082 
1098 
1118 
1142 
1151 
1152 


82-11 
ITEF- 
5(1983) 


Availability 

Source 

NTIS (US Sales Only), PC A06/MF AOI 
NTIS (US Sales Only), PC A08/MF A0O1 
NTIS (US Sales Only), PC A08/MF A01 
NTIS (US Sales Only), PC A07/MF AO1 
NTIS (US Sales Only), PC A06/MF AOi 
NTIS (US Sales Only), PC A06/MF A0O1 
NTIS (US Sales Only), PC A12/MF A01 
NTIS (US Sales Only), PC A06/MF AOI 
NTIS (US Sales Only), PC A08/MF AOl 
NTIS (US Sales Only), PC AO07/MF AO1 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A09/MF AOl1 
NTIS (US Sales Only), PC A0S/MF A0i 
NTIS (US Sales Only), PC A09/MF AOl 
NTIS (US Sales Only), PC A08/MF AOl 
NTIS (US Sales Only), PC A07/MF AO1 
NTIS (US Sales Only), PC Al1/MF A01 
NTIS (US Sales Only), PC A12/MF A01 
NTIS (US Sales Only), PC A07/MF AOl1 
NTIS (US Sales Only), PC A07/MF AOl 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A03/MF AOl 
NTIS (US Sales Only), PC A06/MF AOl 


NTIS (US Sales Only), PC A05/MF A01 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A05S/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS (US Sales Only), PC A05/MF A01 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AO 
NTIS (US Sales Only), PC A03/MF AO 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF AO 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF A0O1 


NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A09/MF AO1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOl; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO; 1 (GPO Dep.) 


NTIS, PC A12/MF AOI (GPO Dep.) 
NTIS, PC A13/MF AOl (GPO Dep.) 
NTIS, PC A06/MF AOI (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A05/MF A01 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A0i 


DE84780508 
DE84780505 
DE84780483 
DE84780484 
DE84780499 
DE84780492 
TI184780526 

DE84780517 


DE84780504 


DE84701956 
DE84701957 
DE84701947 


DE84702025 
DE84702026 
DE84701993 
DE84701992 
DE84702027 


DE84701991 


DE84780432 
DE84780433 
DE84780434 
DE84780435 


DE84701983 
DE84701974 
DE84701964 
DE84701965 
DE84701966 
DE84701975 
DE84701972 
DE84701967 
DE84701979 
DE84701968 
DE84701981 
DE84701978 
DE84701973 
DE84701969 


DE84701970 
DE84701971 


DE84015699 
DE84014872 


DE84015461 
DE84015462 
DE84015459 
DE84015471 
DE84014823 
DE84015472 


DE84015889 
DE84015654 
DE84015648 
DE84015649 
DE84016198 
DE84015573 
DE84015656 


DE84780436 


DE84702803 


Abstract 
Number 


9:41455 
9:41737 
9:41946 
9:41590 
9:41764 
9:42251 
9:40679 
9:42062 
9:40715 
9:40014 
9:41905 
9:41591 
9:40851 
9:41822 
9:41592 
9:41593 
9:41947 
9:41064 
9:41948 
9:42274 
9:42079 
9:41748 
9:40015 
9:42005 


9:41065 


9:41906 
9:41907 
9:41595 


9:40983 
9:41029 
9:42085 
9:42086 
9:41012 


9:41824 


9:42080 
9:42081 
9:42064 
9:42108 


9:41596 
9:42380 
9:42462 
9:42463 
9:42381 
9:42382 
9:42383 
9:42464 
9:42384 
9:42385 
9:42386 
9:42387 
9:42388 
9:42389 


9:42390 
9:42391 


9:39372 
9:40908 


9:42252 
9:40524 
9:40525 
9:40716 
9:41377 
9:40909 


9:40717 
9:40680 
9:40603 
9:40526 
9:40641 
9:40642 
9:40527 


9:42042 


9:41825 





ITEF- 


Report 
Number 


7(1983) 
18(1983) 
19(1983) 
44(1983) 
51(193) 
64(1983) 
67(1983) 
741983) 
88(1983) 
95(1983) 
98(1983) 
100(1983) 
102(1983) 
117(1983) 
131(1983) 
144(1982) 
152(1983) 
154(1983) 
160(1983) 
172(1983) 


3(1983) 
21(1983) 
23(1983) 
30(1983) 
42(1983) 
55(1983) 
56(1982) 
58(1982) 
65(1982) 
73(1982) 
73(1983) 
77(1983) 
78(1982) 
78(1983) 
80(1983) 
89(1983) 
96(1983) 
97(1983) 
98(1982) 
100(1982) 
138(1983) 
140(1983) 
149(1982) 
158(1983) 
161(1982) 
170(1982) 
180(1983) 
186(1983) 
188(1983) 
ITF- 
83-30-R 
83-38-R 
83-41-R 
83-53-R 
83-63-R 
83-65-R 
ITP- 
82-97-E 
82-138-E 
82-147-E 
82-150-E 
83-4-E 
83-34-E 
83-35-E 
83-43-E 
83-64-E 
83-78-E 
IWGFR- 
43 
JAERI-M- 
82-195 
82-216 
83-004 
83-012 
83-016 
83-017 


Availability 
Source 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only}, PC A02/MF AOI 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A04/MF AO1 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A0i 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF AO1 


NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AOl1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS (US Sales Only), PC A0S/MF AOI 


NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A12/MF AO1 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A09/MF A01 
NTIS (US Sales Only), PC A06/MF AOI 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A04/MF A01 


DE84702271 
DE84702688 
DE84702588 
DE84702356 
DE84702357 
DE84702171 
DE84702375 
DE84702222 
DE84702621 
DE84702589 
DE84702361 
DE84702286 
DE84702730 
DE84702390 
DE84702587 
DE84702287 
DE84702288 
DE84702630 
DE84702289 
DE84702646 


DE84702591 
DE84702173 
DE84702735 
DE84702736 
DE84702231 
DE84702592 
DE84702174 
DE84702232 
DE84702233 
DE84702256 
DE84702055 
DE84702056 
DE84702221 
DE84702737 
DE84702234 
DE84702593 
DE84703063 
DE84702235 
DE84702622 
DE84702227 
DE84702590 
DE84702731 
DE84702228 
DE84702172 
DE84702229 
DE84702230 
DE84702732 
DE84702733 
DE84702734 


DE84702637 
DE84702738 
DE84702739 
DE84702795 
DE84703060 
DE84702594 


DE84702623 
DE84702804 
DE84702805 
DE84703069 
DE84702806 
DE84702638 
DE84702624 
DE84702807 
DE84702625 
DE84703068 


DE84780439 


DE84702077 
DE84702076 
DE84702113 
DE84702139 
DE84702102 
DE84702078 
DE84702107 
DE84702133 
DE84702134 
DE84702143 
DE84702116 
DE84702159 
DE84702111 


ERA- 9/20 / 378R 


Abstract 
Number 


9:41765 
9:41066 
9:42330 
9:41030 
9:40984 
9:41908 
9:41067 
9:41597 
9:41826 
9:42275 
9:40111 
9:42171 
9:41909 
9:41013 
9:42276 
9:42014 
9:42043 
9:41766 
9:42140 
9:42015 


9:42277 
9:41952 
9:41953 
9:41954 
9:41827 
9:42278 
9:41955 
9:41738 
9:41828 
9:42172 
9:41829 
9:41956 
9:41598 
9:41957 
9:41830 
9:41958 
9:41831 
9:41832 
9:41833 
9:41834 
9:42279 
9:41959 
9:41835 
9:41960 
9:41836 
9:41837 
9:41910 
9:41961 
9:41911 


9:42018 
9:42331 
9:42280 
9:41631 
9:41599 
9:42281 


9:41838 
9:41962 
9:41839 
9:41840 
9:41841 
9:42173 
9:41842 
9:42174 
9:41843 
9:42044 


9:40168 


9:42465 
9:42466 
9:40643 
9:40052 
9:42087 
9:42467 
9:42468 
9:40169 
9:40170 
9:40142 
9:39722 
9:40171 
9:39688 





Availability istributi: Abstract 
Source Number 
NTIS (US Sales Only), PC All/MF A01 DE84702160 9:40172 
NTIS (US Sales Only), PC A04/MF A01 DE84702008 9:40528 
NTIS (US Sales Only), PC A0S/MF AOI DE84702140 9:40053 
NTIS (US Sales Only), PC A02/MF A01 DE84702100 9:42175 
NTIS (US Sales Only), PC A02/MF A01 DE84702110 9:40614 
NTIS (US Sales Only), PC A02/MF AOl DE84702010 9:40529 
NTIS (US Sales Only), PC A03/MF AOl DE84702120 9:40852 
JAERI, Tokai-mura, Naka-gun, Ibaraki-ken 319-11, Japan TI84901547 9:42007 

84-111 ISDTI, JAERI, Tokai-mura, Naka-gun, Ibaraki-ken 319-11, 184901533 9:42141 
Japan 

84-116 JAERI, Tokai-mura, Naka-gun, Ibaraki-ken 319-11, Japan 1184901534 9:42142 

84-117 JAERI, Tokai-mura Naka-gun, Ibaraki-ken 319-11, Japan 7184901729 9:42088 

JINR- 

1-83-725 NTIS (US Sales Only), PC A02/MF AOl DE84702766 9:42220 

1-83-726 NTIS (US Sales Only), PC A02/MF A01 DE84702767 9:42221 

1-83-731 NTIS (US Sales Only), PC A02/MF A01 DE84702770 9:42222 

6-83-205 NTIS (US Sales Only), PC A02/MF AO1 DE84702380 9:40929 

6-83-258 NTIS (US Sales Only), PC A02/MF A01 DE84702318 

6-83-396 NTIS (US Sales Only), PC A02/MF A01 DE84702657 

6-83-410 NTIS (US Sales Only), PC A02/MF A01 DE84702301 

8-82-308 NTIS (US Sales Only), PC A02/MF AOl DE84702698 

9-83-125 NTIS (US Sales Only), PC A02/MF AOl1 DE84702679 

9-83-268 NTIS (US Sales Only), PC A02/MF A01 DE84702680 

9-83-555 NTIS (US Sales Only), PC A02/MF AOl DE84702128 

10-83-297 NTIS (US Sales Only), PC A02/MF A01 DE84702394 

10-83-366 NTIS (US Sales Only), PC A02/MF AOl DE84702709 

10-83-499 NTIS (US Sales Only), PC A02/MF A01 DE84702395 

10-83-500 NTIS (US Sales Only), PC A02/MF A01 DE84702396 

10-83-503 NTIS (US Sales Only), PC A02/MF A01 DE84702397 

10-83-552 NTIS (US Sales Only), PC A02/MF A01 DE84702398 

10-83-650 NTIS (US Sales Only), PC A02/MF AOl DE84702710 

12-82-732 NTIS (US Sales Only), PC A02/MF AOl DE84702655 

13-83-153 NTIS (US Sales Only), PC A02/MF AO1 DE84702692 

13-83-453 NTIS (US Sales Only), PC A02/MF AO1 DE84702370 

13-83-610 NTIS (US Sales Only), PC A02/MF A01 DE84702693 

14-83-422 NTIS (US Sales Only), PC A02/MF AOl1 DE84702198 

14-83-806 NTIS (US Sales Only), PC A02/MF A0Oi DE84702768 

18-82-131 NTIS (US Sales Only), PC A02/MF A01 DE84702651 

18-83-211 NTIS (US Sales Only), PC A02/MF AOI DE84702652 

18-83-388 NTIS (US Sales Only), PC A02/MF A01 DE84702694 

18-83-445 NTIS (US Sales Only), PC A02/MF A01 DE84702695 

19-83-491 NTIS (US Sales Only), PC A02/MF A0O1 DE84702661 

19-83-509 NTIS (US Sales Only), PC A02/MF A01 DE84702662 

19-83-715 NTIS (US Sales Only), PC A02/MF AO1 DE84702663 

19-83-716 NTIS (US Sales Only), PC A02/MF AOl DE84702664 

D-1-82-805 NTIS (US Sales Only), PC A02/MF A01 DE84702323 

D-3,4-82-704 NTIS (US Sales Only), PC A23/MF AOl DE84780542 

E-1,2-82-414 NTIS (US Sales Only), PC A02/MF AOl DE84702254 

E-1-82-919 NTIS (US Sales Only), PC A02/MF A011 DE84702308 

E-1-83-344 NTIS (US Sales Only), PC A02/MF AOl1 DE84702647 

E-1-83-417 NTIS (US Sales Only), PC A02/MF AOl DE84702272 

E-1-83-486 NTIS (US Sales Only), PC A02/MF AOl DE84702309 

E-1-83-521 NTIS (US Sales Only), PC A02/MF AOl1 DE84702310 

E-1-83-703 NTIS (US Sales Only), PC A02/MF AOl DE84702808 

E-2-82-282 NTIS (US Sales Only), PC A03/MF AOl DE84702236 

E-2-82-420 NTIS (US Sales Only), PC A02/MF A0Oi DE84702639 

E-2-82-429 NTIS (US Sales Only), PC A02/MF A0Oi DE84702237 

E-2-82-473 NTIS (US Sales Only), PC A02/MF A01 DE84702238 

E-2-82-722 NTIS (US Sales Only), PC A02/MF A0Oi DE84702626 

E-2-82-794 NTIS (US Sales Only), PC A02/MF AOl1 DE84702239 

E-2-82-821 NTIS (US Sales Only), PC A02/MF AOl DE84702290 

E-2-82-898 NTIS (US Sales Only), PC A02/MF AOi DE84702240 

E-2-83-26 NTIS (US Sales Only), PC A02/MF A01 DE84702740 

E-2-83-69 NTIS (US Sales Only), PC A02/MF A01 DE84702745 

E-2-83-72 NTIS (US Sales Only), PC A02/MF AOl DE84702292 

E-2-83-254 NTIS (US Sales Only), PC A02/MF A0Ol DE84702640 

E-2-83-313 NTIS (US Sales Only), PC A02/MF AO1 DE84702241 

E-2-83-353 NTIS (US Sales Only), PC A02/MF AOl DE84702641 

E-2-83-358 NTIS (US Sales Only), PC A02/MF AOl DE84702595 

E-2-83-364 NTIS (US Sales Only), PC A02/MF AOl DE84702629 

E-2-83-367 NTIS (US Sales Only), PC A02/MF A0l DE84702242 

E-2-83-467 NTIS (US Sales Only), PC A02/MF A01 DE84702175 

E-2-83-476 NTIS (US Sales Only), PC A02/MF A0l DE84702182 

E-2-83-480 NTIS (US Sales Only), PC A02/MF A01 DE84703064 

E-2-83-488 NTIS (US Sales Only), PC A02/MF AO DE84702596 

E-2-83-489 NTIS (US Sales Only), PC A02/MF AOl DE84702741 

E-2-83-548 NTIS (US Sales Only), PC A02/MF A0Ol DE84702291 

E-2-83-587 NTIS (US Sales Only), PC A02/MF AOl DE84702273 

E-2-83-589 NTIS (US Sales Only), PC A02/MF AOl DE84702742 

E-2-83-642 NTIS (US Sales Only), PC A02/MF AOl DE84702743 

E-2-83-666 NTIS (US Sales Only), PC A02/MF A01 DE84702809 

E-2-83-676 NTIS (US Sales Only), PC A02/MF A0i DE84702597 

E-2-83-688 NTIS (US Sales Only), PC A02/MF A01 DE84702744 

E-2-83-758 NTIS (US Sales Only), PC A02/MF A0i DE84702598 





Report 

Number 
E-2-83-765 
E-4-82-772 
E-4-83-58 
E-4-83-130 
E-4-83-272 


E-12-82-103 
E-17-83-303 
E-18-82-909 
E-18-83-200 
E-19-83-493 
R-1-82-784 
R-1-83-165 
R-1-83-229 
R-1-83-295 
R-1-83-354 
R-1-83-386 
R-1-83-430 
R-1-83-483 
R-1-83-556 
R-2-82-914 
R-2-83-52 
R-2-83-117 
R-2-83-199 
R-2-83-218 
R-2-83-231 
R-2-83-280 
R-2-83-302 
R-2-83-310 
R-2-83-324 
R-2-83-336 
R-2-83-348 
R-2-83-420 
R-2-83-439 
R-2-83-457 
R-2-83-459 
R-2-83-465 
R-2-83-475 
R-2-83-544 
R-2-83-545 
R-2-83-580 
R-2-83-601 
R-2-83-638 
R-2-83-649 
R-2-83-656 
R-2-83-701 
R-2-83-708 
R-2-83-713 
R-2-83-720 
R-2-83-727 
R-2-83-735 
R-2-83-780 
R-2-83-864 
R-2-83-869 
R-2-83-886 
R-3-82-145 
R-3-83-407 
R-3-83-470 
R-4-83-174 
R-4-83-189 
R-4-83-220 
R-4-83-418 
R-4-83-466 
R-4-83-494 
R-4-83-495 
R-5-82-544 
R-5-82-682 
R-6-83-245 
R-7-82-630 
R-8-83-60 
R-9-82-486 
R-9-82-592 
R-9-83-349 
R-9-83-361 
R-9-83-501 
R-9-83-777 
R-10-83-462 
R-10-83-527 


Availability 

Source 

NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 


DE84702746 
DE84702293 
DE84702295 
DE84702094 
DE84702095 
DE84702642 
DE84702096 
DE84702294 
DE84702296 
DE84703072 
DE84702311 
DE84702796 
DE84702326 
DE84702765 
DE84702649 
DE84702650 
DE84702660 
DE84702635 
DE84702297 
DE84702274 
DE84702312 
DE84702648 
DE84702313 
DE84702101 
DE84702275 
DE84702314 
DE84702627 
DE84703059 
DE84702298 
DE84702243 
DE84702097 
DE84702176 
DE84702600 
DE84702748 
DE84702810 
DE84702244 
DE84702082 
DE84702393 
DE84702083 
DE84702299 
DE84702245 
DE84702177 
DE84702246 
DE84702178 
DE84702098 
DE84702247 
DE84702601 
DE84702248 
DE84702602 
DE84702603 
DE84702628 
DE84702811 
DE84702812 
DE84702604 
DE84702605 
DE84702813 
DE84702814 
DE84702749 
DE84702750 
DE84702751 
DE84702815 
DE84702633 
DE84702316 
DE84702317 
DE84702300 
DE84702610 
DE84702606 
DE84702179 
DE84702180 
DE84702249 
DE84702250 
DE84702708 
DE84702691 
DE84702327 
DE84702643 
DE84702619 
DE84702675 
DE84702676 
DE84702677 
DE84702678 
DE84702358 
DE84702799 
DE84702689 
DE84702690 


ERA- 9/20 / 380R 


Abstract 
Number 


9:41973 
9:42046 
9:42180 
9:42047 
9:42181 
9:42182 
9:42048 
9:42183 
9:42102 
9:42103 
9:42093 
9:41600 
9:40779 
9:40530 
9:40683 
9:40684 
9:41460 
9:42225 
9:42104 
9:41772 
9:42049 
9:42050 
9:42065 
9:41773 
9:41774 
9:42024 
9:41859 
9:42286 
9:42184 
9:41860 
9:42051 
9:42287 
9:42333 
9:41974 
9:41915 
9:41861 
9:41862 
9:41775 
9:41916 
9:42025 
9:41863 
9:42334 
9:41864 
9:41739 
9:42052 
9:41865 
9:42288 
9:41866 
9:42289 
9:42290 
9:41867 
9:41868 
9:41869 
9:42291 
9:41975 
9:41870 
9:41976 
9:42335 
9:41977 
9:41978 
9:41979 
9:42226 
9:42105 
9:42094 
9:42095 
9:42227 
9:42292 
9:42293 
9:42294 
9:41871 
9:41872 
9:42336 
9:41073 
9:40780 
9:42185 
9:40531 
9:40987 
9:41015 
9:40988 
9:40989 
9:41016 
9:40853 
9:41074 
9:41109 
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381R / ERA- 9/20 


Report 
Number 


R-11-83-505 

R-11-83-572 

R-11-83-591 

R-11-83-870 

R-12-83-492 

R-13-83-215 

R-13-83-473 

R-13-83-502 

R-14-83-80 

R-15-83-442 

R-17-83-678 
JINR-R- 

10-83-612 
JPL-PUB- 

83-82 
JPRS-UES- 

84-002 
JPRS-UMS- 

84-002 
JPRS-UNE- 

84-001 
JPRS-USB- 

84-003 
K/D- 

5535-EA 
K/TS- 

11-425 
KEK- 

82-4 

82-6 

82-7 
KFTI- 

82-31 

82-35 

83-5 

83-7 


10182-MS 

10185-MS 
LA-tr- 

82-5 

82-9 

82-10 

84-25 


Availability 

Source 

NTIS (US Sales Only), PC A02/MF AOl 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOl 
NTIS (US Sales Only), PC A02/MF AOi 
NTIS (US Sales Only), PC A02/MF AOl 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOl 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOl 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF A01 
NTIS, PC A05/MF A01; 1 (GPO Dep.) 
NTIS, PC A03 

NTIS, PC A03 

NTIS, PC A02 

NTIS, PC A02 

NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF A0O1 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 


NTIS (US Sales Only), PC A03/MF AOI 


NTIS, PC A05/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF AO1; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
See NUREG/CR-3678 

See NUREG/CR-3679 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A13/MF AO; 1 (GPO Dep.) 
See NUREG/CR-3742 

NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A09/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 


NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO}; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


DE84702755 
DE84702392 
DE84702341 


DE84014618 


DE84014875 
DE84014916 


DE84702028 
DE84702030 
DE84702029 


DE84702631 
DE84702644 
DE84702681 
DE84702782 
DE84702607 


DE84702023 


DE84016010 
DE84015989 
DE84015984 
DE8401¢.s48 
DE84015982 
DE#4915978 
T184015037 

T184015591 

DE84015985 
DE84011027 
DE84013745 
DE84015981 
DE84015069 
DE84016045 
DE84015986 
DE84015367 
DE84016047 
DE84016049 
DE84016044 


DE82014223 
DE82014232 
DE82014231 
DE84015892 
DE84015887 


DE84007495 
DE84007486 
DE84012661 
DE84012451 
DE84013905 
DE84014039 
DE84014023 
DE84015489 
DE84015488 
DE84015506 
DE84015505 
DE84015432 
DE84015431 
DE84015428 
DE84015512 
DE84015517 
DE84015515 
DE84015519 


LA-UR- 
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9:40645 
9:42053 
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9:41077 
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9:41555 
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9:40961 
9:40962 
9:40963 
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1146 
1148 
NAC-ST- 
83-01 
NADC- 
83041-60 
NASA-CR- 
168054 
168318 
174694 
NASA-TM- 
83657 
83659 
NAVFAC-P- 
442 
NBI-HE- 
83-33 
83-34 
83-35 
83-36 
83-39 
83-40 
83-41 
83-42 
83-43 
84-02 
84-05 
84-06 


Availability 

Source 

NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO; 1 (GPO Dep.) 
NTIS, PC A02/MF AO}; 1 (GPO Dep.) 
NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 (GPO Dep.) 


NTIS (US Sales Only), PC A04/MF AO01 
NTIS (US Sales Only), PC A02/MF AO01 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 (GPO Dep.) 

NTIS, PC A12/MF AC1; 1 (GPO Dep.) 
NTIS, PC All/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A001; 1 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A02/MF AOI 


See LUNFD6/NFFK-7027/1-39(1983) 
NTIS (US Sales Only), PC A03/MF AOI 


NTIS (US Sales Only), PC A03/MF AOI 
See LUIP-8310 


NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A21/MF AO! 
See AD-A-139977/3 

NTIS (US Sales Only), PC A03/MF AOI 


NTIS (US Sales Only), PC A03/MF AOl 
NTIS (US Sales Only), PC A03/MF A01 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


See PB-84-183060 
See PB-84-185305 


See CSIR-RR-579 
See AD-A-140152/0 


See DOE/NASA-0005-1 
See DOE/NASA-0354-1 
See DOE/NASA-0167-7 


See DOE/NASA/5 1044-36 
See DOE/NASA/S5 1040-54 


See AD-A-140322/9 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC'A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AO 
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4770414 
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4901169 
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4901260 
4901289 
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4901335 
4901349 
4901350 
4901560 
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Availability 
Source 


See PB-84-183599 

See PB-84-190941 

See AD-A-140924/2 

NTIS (US Sales Only), PC A06/MF A01 
See JAERI-M-84-117 


See JAERI-M-84-010 
See JAERI-M-84-116 
See JAERI-M-84-111 


NTIS (US Sales Only), PC A05/MF A01 


National Energy Research, Development and Demonstration 
Council, Canberra, Australia 
National Energy Research, Development and Demonstration 
Council, Canberra, Australia 
National Energy Research, Development and Demonstration 
Council, Canberra, Australia 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS, PC A03/MF AOI; 1 (GPO D&p.) 


NTIS, PC A09/MF AO - NMERDI, Univ. of New Mexico, 
Suite M, 457 Washington SE, Albuquerque 87108 

NTIS, PC A13/MF AOI; 1 - NMERDI, Univ. of New 
Mexico, Suite M, 457 Washington SE, Albuquerque 87108 


See TENRAC/EP-82-002 

NTIS (US Sales Only), PC A05/MF A0l 

NTIS (US Sales Only), PC A10/MF AOI; 1 

Bureau of Economic Geology, Univ. of Texas, Austin 78712 
Bureau of Economic Geology, Univ. of Texas, Austin 78712 
Bureau of Economic Geology, Univ. of Texas, Austin 78712 
NTIS, PC AA06/MF AO}; 1 

Colorado Geological Survey, Dept. of Natural Resources, 
Denver, CO 80203 

Ohio Dept. of Energy, 30 East Broad St., 34th Floor, 
Columbus, OH 43215 

NTIS, PC A0S/MF AOI; 1 

NTIS (US Sales Only), PC A06/MF AOI; 1 

NTIS (US Sales Only), PC A05/MF AOI; 1 

Bureau of Economic Geology, Univ. of Texas, Austin, TX 
78712 

NTIS (US Sales Only), PC A07/MF AOI; 1 


DE84901886 
1184901729 


1184901547 
1184901534 
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DE84702343 


DE84702135 
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0750-Vol.19-No.3 
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NUREG/BR- 

0025-Vol.10-No.5 
NUREG/CR- 

2125 

3139 

3492-Vol.4 
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3643 
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3689-Vol.3 

3742 

3763 

3804-Vol.1 

3810-Vol.1 

3826 
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3844 

3869 
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3897 

3933 
NYSERDA- 

84-5 
OEFZS- 

4241 

4243 

4251 

4253 

4254 

4255 

4257 

4258 

4261 
OEFZS-MI- 

61/ 83 
OEFZS-PH- 

373/ 83 

374/ 89 
OEFZS-RS- 

230/ 84 
ORNL- 


6030 
ORNL/ENG/TM- 

25 
ORNL/TM- 

8911 

8921/ V4 

9157 
ORNL-tr- 

5142 

5143 

5144 

5145 

5146 

5147 


Availability 

Source 

National Research Council, Joseph Henry Building, 21st St., 
Pennsylvania Ave., Washington, DC 20418 

National Research Council, Joseph Henry Building, 21st St., 
Pennsylvania Ave., Washington, DC 20418 

Publications Office, Mail Room, 125 Barrow Hall, Univ. of 
Georgia, Athens, GA 30602 

Wyoming Dept. of Labor Statistics, Herschler Building, 
Cheyenne, WY 82002 

Geological Survey of Wyoming, Box 3008, Univ. Station, 
Laramie, WY 82071 -, $7.00 


The Governor's Energy Office, The Capitol, Tallahassee, FL 
32301 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


HMSO, London, price Pound 2.00 
NTIS (US Sales Only), PC A02/MF A01 
HMSO, London, price Pound 4.00 


NTIS, PC A99/MF AOI; 1 - GPO* 

NTIS, PC A17/MF A01; 1 - GPO* 
NTIS, PC A25/MF AOI; 1 - GPO* $11.00 
NTIS, PC A05/MF AOI; 1 - GPO $4.75 
NTIS, PC Al11/MF AOl; 1 - GPO* 
NTIS, PC A10/MF A011; 1 - GPO* 


NTIS, PC A02/MF AOI - GPO* 


NTIS, PC A04/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A03/MF AOI - GPO (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 - GPO $6.00 

NTIS, PC A03/MF AOi - GPO 

NTIS, PC A07/MF AOl; 1 - GPO 

NTIS, PC A04/MF AOI; 1 - GPO 

NTIS, PC A03/MF AOI; 1 - GPO (GPO Dep.) 
NTIS, PC A03/MF AOI - GPO (GPO Dep.) 
NTIS, PC A03/MF AO1; 1 - GPO (GPO Dep.) 
NTIS, PC A03/MF AO1 - GPO (GPO Dep.) 
NTIS, PC A03/MF AOI - GPO $3.75 (GPO Dep.) 
NTIS, PC A06/MF AO1; 1 - GPO (GPO Dep.) 
NTIS, PC A03/MF AOI - GPO $3.75 

NTIS, PC A0S/MF AOI - GPO $4.50 

NTIS, PC A04/MF AOI; 1 - GPO $4.25 

NTIS, PC A02/MF AO1; 1 - GPO 

NTIS, PC A02; 3 - GPO* $3.00 

NTIS, PC A07/MF AOI; 1 - GPO 


NYSERDA, Two Rockefeller Plaza, Albany, NY 12223 


NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO! 


Oesterreichisches Forschungszentrum Seibersdorf G.m.b.H. 


Oesterreichisches Forschungszentrum Seibersdorf G.m.b.H. 
See OEFZS-MI-61/83 


Oesterreichisches Forschungszentrum Seibersdorf G.m.b.H. 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
See NUREG/CR-3139 


NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
See NUREG/CR-3492-Vol.4 
See NUREG/CR-3763 


NTIS, PC A02/MF AOI; 1 (GPO 
NTIS, PC A02/MF A001; 1 (GPO 
NTIS, PC A02/MF AOI; 1 (GPO 
NTIS, PC A03/MF AOI; 1 (GPO 
NTIS, PC A02/MF AO; 1 (GPO 
NTIS, PC A02/MF A01; 1 (GPO 


) 
Dep.) 
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9:40183 
9:40184 
9:39768 
9:40185 
9:40186 
9:40854 
9:40039 
9:39726 
9:40017 
9:40018 
9:41254 
9:40187 


9:39835 


9:42552 
9:42553 


9:39984 
9:39861 


9:40283 
9:39861 


9:39985 
9:40275 
9:39772 


9:39273 
9:40180 
9:39768 


9:42423 
9:42406 
9:42424 
9:42425 
9:42407 
9:42482 





385R / ERA- 9/20 


Report 
Number 


ORO- 
5262-3 
OSS/RR- 
2 
OSS/TM- 
5 
OSURF- 
762084/ 712747 
OU-NPL- 
24/ 81 
30/ 81 
31/ 81 
48/ 81 
55/ 81 
62/ 81 
P- 
300-83-012 


PATENTS-US- 


4,424,825 
4,424,896 
4,427,337 
4,427,570 
4,429,683 
4,430,183 
4,430,569 
4,431,862 
4,432,088 
4,432,225 
4,434,660 
4,436,691 
4,437,013 
4,437,034 
A 6-541,608 
A 6-542,958 
A 6-545,426 
A 6-550,429 
A 6-551,528 
A 6-554,414 
A 6-554,415 
A 6-554,868 
A 6-555,915 
A 6-559,502 
A 6-559,505 
A 6-559,506 
A 6-562,150 
A 6-564,107 
A 6-564,125 
A 6-564,129 
A 6-566,759 
A 6-566,760 


84-154418 
84-154434 
84-157742 
84-157866 
84-163146 
84-165042 
84-165521 
84-166859 
84-167121 
84-167584 
84-168368 
84-168632 
84-168673 
84-168806 
84-169218 
84-169317 
84-169325 
84-169804 
84-169929 
84-170000 
84-170240 
84-170570 
84-170588 
84-170596 
84-170604 
84-170612 
84-170638 
84-170646 
84-170653 
84-170802 


Availability 

Source 

See DOE/CS/40093-T3 

NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
See AD-A-141210/5 


Oxford Univ., Nuclear Physics Lab., Keble Road, Oxford 
Oxford Univ., Nuclear Physics Lab., Keble Road, Oxford 
Oxford Univ., Nuclear Physics Lab., Keble Road, Oxford 
Oxford Univ., Nuclear Physics Lab., Keble Road, Oxford 
Oxford Univ., Nuclear Physics Lab., Keble Road, Oxford 
Oxford Univ., Nuclear Physics Lab., Keble Road, Oxford 


California Energy Commission, 1516 9th Street, Sacramento, 
CA 95814 

(US: Commissioner of Patents, Washington, D.C. 20231, 
USA, $1.00 per copy. Government Patent Applications avaii- 
able from NTIS) 


NTIS, PC A08/MF AO1 
NTIS PC E03/MF E01 

NTIS, PC A03 

NTIS, PC A03/MF AOl1 
NTIS, PC A04/MF AOl 
NTIS, PC A03/MF A01 
NTIS PC E12/MF E01 

NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOl 
NTIS, PC A10/MF AOl 
NTIS, PC A04/MF AOl1 
NTIS, PC A02/MF A0Ol1 
NTIS, PC A03/MF A0O1 
NTIS, PC A06/MF AOl1 
NTIS PC E04/MF E04 

NTIS, PC A09/MF AOI 
NTIS, PC A04/MF AO1 
NTIS, PC A06/MF A0O1 
NTIS PC E03/MF E03 

NTIS, PC Al2/MF AOl 
NTIS PC E03/MF E01 

NTIS, PC A03/MF AO1 
NTIS, PC A10/MF AOl 
NTIS, PC A04/MF A0O1 
NTIS, PC A0S/MF A0O1 
NTIS, PC A07/MF AOl 
NTIS, PC Al4/MF AOl1 
NTIS, PC A16/MF AO1 
NTIS, PC A08/MF A01 
NTIS, PC A13/MF A0l 





Report 
Number 


84-170828 
84-171263 
84-174333 
84-175579 
84-176908 
84-177955 
84-178425 
84-178938 
84-179449 
84-179506 
84-179522 
84-179530 
84-179548 
84-179555 
84-179647 
84-180017 
84-180199 
84-180447 
84-180488 
84-180603 
84-180736 
84-180827 
84-180983 
84-181270 
84-181304 
84-181346 
84-181593 
84-181643 
84-181791 
84-181833 
84-181841 
84-181882 
84-181890 
84-181924 
84-182013 
84-182088 
84-182120 
84-182674 
84-182690 
84-182716 
84-182724 
84-182831 
84-182898 
84-183045 
84-183060 
84-183193 
84-183300 
84-183508 
84-183599 
84-183649 
84-183995 
84-184068 
84-184092 
84-184100 
84-184365 
84-184530 
84-184548 
84-184555 
84-184571 
84-184605 
84-184704 
84-184845 
84-184886 
84-185057 
84-185073 
84-185156 
84-185248 
84-185305 
84-185404 
84-185495 
84-185693 
84-186014 
84-186055 
84-186147 
84-186154 
84-186725 
84-187053 
84-187087 
84-187095 
84-187426 
84-187665 
84-187673 
84-187681 
84-187764 


Availability 

Source 

NTIS, PC A09/MF AO1 
NTIS, PC A25/MF AOI 
NTIS, PC A02/MF AO1 
NTIS, PC A12/MF AOI 
NTIS, PC A0S/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A06/MF AOI 
NTIS, PC A03/MF AOI 
NTIS, PC A04/MF AO! 
NTIS, PC A03/MF AO1 
NTIS PC E99 

NTIS, PC A02/MF AOI 
NTIS, PC A04/MF AOl 
NTIS, PC A13/MF AOI 
NTIS, PC A04/MF AOI 
NTIS, PC A04/MF AOI 
NTIS, PC A03/MF AOI 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AO! 
NTIS, PC A03/MF AOI 
NTIS, PC A09/MF AOI 
NTIS, PC A09/MF AOI 
NTIS, PC A02/MF AOI 
NTIS, PC A10/MF AOI 
NTIS, PC A02/MF AOI 
NTIS, PC A08 

NTIS, PC A02/MF AOI 
NTIS, PC A02/MF AOI 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A08/MF AOI 
NTIS, PC A04/MF AOI 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A05S/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A09/MF AOI 
NTIS, PC A03/MF AO1 
NTIS, PC A08/MF AOI 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF AOI 
NTIS, PC A08/MF AOI 
NTIS, PC A16/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A05S/MF AOI 
NTIS, PC A03/MF AOI 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO! 
NTIS, PC A08/MF AO! 
NTIS PC E04/MF E01 


NTIS, PC A03/MF AO1 


NTIS, PC A02/MF A01 
NTIS, PC A05/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF AOl1 
NTIS, PC A06/MF AOI 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A04/MF A0Ol1 
NTIS, PC A03/MF A0O1 
NTIS, PC A05/MF A01 
NTIS PC E04/MF E01 

NTIS PC E04/MF E01 

NTIS PC E04/MF E01 

NTIS, PC A03/MF AOl 
NTIS, PC A02/MF A0O1 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A06/MF AO1 
NTIS PC E15/MF E02 

NTIS PC E10/MF AO1 

NTIS PC E15/MF AOl 

NTIS, PC A17/MF A0Ol 
NTIS, PC All/MF A0Ol1 
NTIS, PC A15/MF A01 
NTIS, PC A16/MF A01 
NTIS, PC A99/MF AO1 


ERA- 9/20 / 386R 


Abstract 
Number 


9:41246 
9:40256 
9:41140 
9:40266 
9:41234 
9:40000 
9:41201 
9:39397 
9:39862 





Availabili 
Source 


NTIS, PC Al4/MF AOl 

NTIS, PC A04/MF AOl 

NTIS, PC A07/MF AOl Ato 
NTIS, PC A02/MF A0Oi 9:40447 
NTIS, PC A06/MF AO1 9:39900 . 
NTIS, PC All/MF AOl 9:39444 
NTIS, PC A0S/MF AOi 

NTIS, PC A05/MF AO1 9:41561 
NTIS, PC A04/MF AO1 9:41464 
NTIS, PC A09/MF AO1 9:39445 
NTIS, PC A03/MF AO1 9:40739 
NTIS, PC A03/MF A0i 9:41465 
NTIS, PC A02/MF A0i 9:41172 
NTIS, PC A02/MF A0i 9:41173 
NTIS, PC A03/MF A01 9:40259 
NTIS, PC A06/MF A01 9:41466 
NTIS, PC A02/MF A0O1 9:39669 
NTIS, PC A03/MF AOi 9:41380 
NTIS, PC A13/MF AOl 9:41562 
NTIS, PC A99/MF E03 9:41174 
NTIS, PC A10/MF A01 9:41141 
NTIS, PC Al2/MF A01 9:41381 
NTIS, PC A99/MF E03 9:41221 
NTIS PC E12/MF E12 9:39864 
NTIS PC E04/MF E04 9:39822 
NTIS, PC A03/MF AOl 9:39843 
NTIS, PC A05S/MF AOl 9:41524 
NTIS, PC A04/MF AOl 9:41467 
NTIS, PC A05/MF A01 9:41202 
NTIS, PC A03/MF A01 9:39838 
NTIS, PC A04/MF A0O1 9:41369 
NTIS, PC A09/MF AOl 9:41407 
NTIS, PC A02/MF AOi 9:39865 
NTIS, PC A02/MF AOi 9:39866 
NTIS, PC A03/MF AO1 9:41214 
NTIS, PC A06/MF A0O1 9:40269 
NTIS, PC A07/MF AOl 9:41468 
NTIS, PC All/MF AOl 9:41469 
NTIS, PC A09/MF AOl 9:39398 
NTIS, PC Al4/MF A01 9:39399 
NTIS, PC A08/MF AOl 9:41223 
NTIS, PC A04/MF AO1 9:39844 
NTIS, PC A02/MF A01 9:41175 
NTIS, PC A05/MF AOi 9:39697 
NTIS, PC A03/MF A0O1 9:39635 
NTIS, PC A03/MF A0Ol1 9:39782 
NTIS, PC A04/MF A0O1 : 9:40270 
NTIS, PC Al2/MF AOl 9:41236 
NTIS, PC A06/MF AOl 9:41257 
NTIS, PC A08/MF A0O1 9:41237 
NTIS, PC A13/MF AO1 9:41176 
NTIS, PC A07/MF AOl 9:39823 
NTIS, PC A03/MF AOl1 9:39400 
NTIS, PC A03/MF AOl 9:41190 
NTIS, PC A03/MF AOl 9:40448 
NTIS, PC A02/MF AOl1 9:39633 
NTIS, PC A08/MF AOi 9:39283 
NTIS, PC A03/MF AOl 9:39797 
NTIS, PC A04/MF AOl 9:39378 
NTIS, PC A03/MF AO1 9:39284 
NTIS, PC A0S/MF AOl 9:39379 
NTIS, PC A07/MF AOl 9:40260 
NTIS, PC A05/MF A0Oi 9:41554 
NTIS, PC A03/MF A0O1 9:39634 
NTIS, PC A03/MF A0O1 9:39380 


NTIS (US Sales Only), PC Al4/MF AO} DE84702339 9:39672 


NTIS, PC A03/MF A0l (GPO Dep.) DE84016205 9:39929 
NTIS, PC A04/MF A01 (GPO Dep.) DE84015877 9:41215 
See NUREG/CR-3810-Vol.1 DE84015026 9:40186 
See NUREG/CR-3869 184015972 9:40017 
NTIS, PC A02/MF A0O1; 1 (GPO Dep.) DE84015980 9:41142 


NTIS, PC A02/MF AO1; 1 (GPO Dep.) DE84015585 9:39727 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) ; DE84015576 9:40233 
NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84015590 9:41247 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015589 9:40001 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015571 9:40203 
NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015575 9:39285 
NTIS, PC A03/MF A01 (GPO Dep.) DE84015578 9:40551 
NTIS, PC A02; 3 (GPO Dep.) DE84015582 9:41178 
NTIS, PC A02/MF AOl; 1 (GPO Dep.) DE84015580 9:40327 
NTIS, PC A02/MF A0Oi (GPO Dep.) DE84015514 9:40188 





PSI-TR- 
41 
R- 
4 
92 
98 
RAL- 
84-008 
RD/B/N- 
1095 
REG/G- 
1.84-Rev.22 
RERF-TR- 
24-81 
RHO-BW-SR- 
83-1-4QP 
RHO-BWI- 
78-100-May 
151 
155 
Rijnhuizen- 
83-145 
83-146 
83-147 
83-148 
83-149 
RISO-M- 
2401 
2404 
2414 
2415 
RL- 
83-040 
83-054 
83-076 
83-082 
83-090 
83-093 
83-095 
83-116 
83-127 
RRK- 
82-11 
82-15 
83-1 
RS- 
229/ 83 
230/ 84 
SAAS-Mitt- 
83-4 


SAND- 
82-0792C 
82-0837 
82-2281 
83-1805 
83-1837C 
83-2151C 
83-2152C 
83-2272 


Availability 
Source 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


NTIS, PC A02/MF A01 (GPO Dep.) 


See PB-84-185404 
See PB-84-185693 
See PB-84-185495 


NTIS (US Sales Only), PC A10/MF AO1 
NTIS (US Sales Only), PC A03/MF 01; 1 
NTIS, PC A02/MF A01 - GPO 

NTIS (US Sales Only), PC A02/MF AO1 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A0O1 


NTIS (US Sales Only), PC A13/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF AO01 
NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A08/MF AOI 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A08/MF AOI 


NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A02/MF AO01 


NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


See OEFZS-4251 
See OEFZS-4261 


Staatliches Amt fuer Atomsicherheit und Strahlenschutz, 


Berlin (German Democratic Republic) 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
See NUREG/CR-3643 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A05/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO . 
NTIS, PC A02/MF AOI; 1 (GPO 
NTIS, PC A03/MF A01; i (GPO ‘ 
NTIS, PC A02/MF A01 (GPO . 
NTIS, PC A02/MF A01; 1 (GPO 
NTIS, PC A02/MF A01 (GPO 

NTIS, PC A02/MF AOI; 1 (GPO . 


NTIS, PC A03/MF A01; 1 (GPO Dep. 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02; 3 (GPO Dep.) 

NTIS, PC A02/MF AO1 (GPO Dep.) 


DE84011881 
DE84014882 


DE84015610 


DE84780541 
DE84901768 
T184901515 

DE84702014 
DE84015739 
DE84016180 


DE84702302 
DE84702711 


DE84701962 
DE84701976 
DE84701977 
DE84702073 
DE84702074 


DE84702371 
DE84702075 
DE84702791 
DE84702382 


DE84701982 
DE84702092 
DE84702012 
DE84702129 
DE84702085 
DE84701989 
DE84701988 
DE84702376 
DE84702219 


DE84701953 
DE84701954 
DE84701984 


DE84702123 
DE84702124 


DE84015715 
DE84016173 
DE84016027 
DE84016021 
DE84015646 
DE84006962 
DE84009510 
DE84016394 
TI84015593 

DE84015271 
DE84016393 
DE84016087 
DE84015935 
DE84015214 
DE84015213 
DE84014945 
DE84014960 
DE84015268 
DE84014983 
DE84014958 
DE84014944 
DE84014959 
DE84014955 
DE84014954 
DE84015872 
DE84014065 
DE84015940 
DE84015650 
DE84010935 


ERA- 9/20 / 388h 


Abstract 
Number 


9:39824 
9:42510 


9:40653 


9:41259 
9:39483 
9:40321 


9:41620 
9:40145 
9:40093 
9:41483 
9:39728 
9:39729 


9:42030 
9:40123 


9:42394 
9:42395 
9:42396 
9:42397 
9:42398 


9:41084 
9:42399 
9:42400 
9:39730 


9:42472 
9:41781 
9:41634 
9:40968 
9:41888 
9:41989 
9:41889 
9:41085 
9:42473 


9:41917 
9:41990 
9:42299 


9:40905 
9:39984 


9:40095 


9:42247 
9:39731 
9:39867 
9:39732 
9:39286 
9:40552 
9:40553 
9:40239 
9:40616 
9:39646 
9:39733 
9:39783 
9:40554 
9:39632 
9:41116 
9:40555 
9:40556 
9:39592 
9:40700 
9:40557 
9:40604 
9:40654 
9:42554 
9:40655 
9:42338 
9:41018 
9:39617 
9:39287 
9:42474 





3-1982 
SERI/CP- 
234-1707 
SERI/SP- 
211-2350 
SERI/STR- 
231-2291 
255-1766 


211-2316 
211-2345 
211-2347 
211-2352 
2325 
SERP-E- 


77 
SKBF-KBS-TR- 


83-28 
83-37 
83-61 
83-63 
83-69 
83-71 
SKI-B- 
11-81 
14-81 
57-80 
SLAC-PUB- 
3327 
3347 
3353 
3360 
3365 
3371 
3380 
3392 
SLU-REK- 
55 
SRD-R- 
267 
273 
SSS-R- 
83-5947 
110/ 83 
STB- 
1/ 83 


6/ 83 
9/ 82 


SV-FUD- 

1-16 

1-17 
TENRAC/EP- 

82-002 
TR- 

5 

12 

19 

30 

35 

83/ 1/ SR 
TRI-PP- 

83-13 


Availability 

Source 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF A011; 1 (GPO Dep.) 
NTIS, PC A02/MF AO!; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AO01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOi (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


See PB-84-175579 

NTIS (US Sales Only), PC A03/MF AOI 
NTIS, PC A13/MF AOI; 1 

NTIS, PC A02/MF AOI (GPO Dep.) 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


See IFVE-OEIPK-83-44 


NTIS (US Sales Only), PC A0S/MF AOI 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 


NTIS (US Sales Only), PC AO7/MF AOI 
NTIS (US Sales Only), PC A02/MF AO 
NTIS (US Sales Only), PC A03/MF AOI 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS MF AOI; 2 (GPO Dep.) 


NTIS (US Sales Only), PC A08/MF A0O1 


NTIS (US Sales Only), PC A04/MF A0O1 
NTIS (US Sales Only), PC A04/MF AO1 


See PB-84-189828 


See OEFZS-4257 


British Library Lending Division, Boston Spa, Wetherby 
LS23 7BQ 
British Library Lending Division, Boston Spa, Wetherby 
LS23 7BQ 
British Library Lending Division, Boston Spa, Wetherby 
LS23 7BQ 


NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS MF A0Ol; 2 


See AD-A-138382/7 
See AD-A-140762/6 
See AD-A-138175/5 
See AD-A-140569/5 
See AD-A-141319/4 
See PB-84-167584 


NTIS (US Sales Only), PC A02/MF AO1 


DE84751396 
DE83011988 
DE84013009 


DE84013010 
DE84013005 


DE84004516 
DE84004590 
DE84004591 
DE84004527 
DE84004592 


DE84702224 


DE84702383 
DE84703074 
DE84702340 
DE84702384 
DE84702385 
DE84702386 


DE84703078 
DE84703087 
DE84703088 


DE84014340 
DE84015732 
DE84016024 
DE84015883 
DE84015703 
DE84015700 
DE84016456 
DE84015204 


DE84702115 


DE84702365 
DE84702020 


DE84702761 


9:40484 
9:39882 


9:39825 
9:40745 


9:39883 
9:39884 
9:39885 
9:39886 
9:39887 


9:41812 


9:41249 


9:41086 
9:41087 
9:41088 
9:40970 
9:41783 
9:40971 


9:41219 


9:40193 
9:41222 


9:40739 
9:41083 
9:41382 
9:41383 
9:41384 
9:40194 
9:40019 
9:39576 
9:40235 
9:40236 
9:40705 
9:40707 
9:40490 
9:40950 


9:41741 


84-14 NTIS (US Sales Only), PC A02/MF A0l; 1 T184901466 9:40972 
84-15 NTIS (US Sales Only), PC A02/MF AO; 1 DE84901469 9:41019 
84-16 NTIS (US Sales Only), PC A02/MF AO1; 1 DE84901462 9:41020 
84-17 NTIS (US Sales Only), PC A02/MF AOI; | DE84901465 9:40991 
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Availability Abstract 
Source Number 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE84901464 9:41021 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE84901456 9:40992 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE84901459 9:40993 
NTIS (US Sales Only), PC A02/MF A01; 1 DE84901458 9:40973 
NTIS (US Sales Only), PC A02/MF A0i; 1 DE84901460 9:40974 
NTIS (US Sales Only), PC A02/MF A01; 1 DE84901461 9:40994 
NTIS (US Sales Only), PC A02/MF AO}; 1 DE84901463 9:40975 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE84901468 9:41022 
NTIS (US Sales Only), PC A02/MF AOI; 1 DE84901470 9:41023 
NTIS (US Sales Only), PC A02/MF A011; 1 DE84901475 : 9:40995 


NTIS (US Sales Only), PC A03/MF AO1 , DE84703061 9:41621 


NTIS (US Sales Only), PC A03/MF A01 DE84702792 9:42475 
NTIS (US Sales Only), PC A02/MF AO1 DE84702793 9:42476 
NTIS (US Sales Only), PC A02/MF AOI DE84702788 9:42477 
NTIS (US Sales Only), PC A04/MF A01 DE84702218 9:42401 
NTIS (US Sales Only), PC A02/MF AOl DE84751672 9:42402 
NTIS (US Sales Only), PC A03/MF A01 DE84702789 9:42478 
NTIS (US Sales Only), PC A02/MF AOI DE84702794 9:42403 
TRW- 
36516-6005-UT-00 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84013724 
TVA/OACD- 
84/ 3 NTIS, PC A04/MF A01 DE84901371 
TVA/OP/ECR- 
84/ 55 NTIS, PC A05/MF AOI; 1 DE84901780 
TVA/OP/EDT- 
83/ 15 NTIS, PC A08/MF AOI; 1 DE84901502 
TVA/OP/EN/DES- 
84/ 13 NTIS, PC A02/MF AOI; 1 DE84901367 
TVA/POWER/RHS- 
82/ 04 NTIS, PC A03/MF A01 DE84901763 
TVA/PUB- 
84/ 41 NTIS, PC A02/MF AOI; 1 DE84901596 
84/ 42 NTIS, PC A02/MF A011; 1 DE84901595 
84/ 43 NTIS, PC A02/MF AOI; 1 DE84901594 
84/ 46 NTIS, PC A02/MF A0O1; 1 DE84901362 
84/ 47 NTIS, PC A02/MF AOI; 1 DE84901499 
84/ 63 NTIS, PC A07/MF AOI; 1 DE84901756 
84/ 64 NTIS MF AO1; 2 DE84901757 
84/ 66 NTIS, PC A03/MF AOI; 1 DE84901758 
84/ 67 NTIS, PC A02/MF AO}; 1 DE84901759 
UCID- 
19323-84-1 NTIS, PC A06/MF A01; 1 (GPO Dep.) DE84014783 
20108 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84016126 
201 10-83 NTIS, PC All/MF A001; 1 (GPO Dep.) DE84015464 
20112 NTIS, PC A04/MF A01; 1 (GPO Dep.) DE84014454 
20125 NTIS, PC A04/MF AO1 (GPO Dep.) DE84016125 
20132 NTIS, PC A02; 3 (GPO Dep.) DE84016415 
20137 NTIS, PC A03/MF A0i (GPO Dep.) DE84016417 
UCRL- 
50025-84-2 NTIS, PC A03/MF A01 (GPO Dep.) DE84016124 
53476 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84015922 
53531 NTIS, PC A03/MF A01 (GPO Dep.) DE84015923 9:39734 
53538 See NUREG/CR-3826 DE84012262 9:40854 
53539 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84016188 9:41100 
88645 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84014520 9:41485 
88773 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84013223 9:40917 
89837 NTIS PC A02/MF AO1 : DE84001233 9:40562 
89959 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84013952 9:40198 
89981 NTIS, PC A02/MF A01; 1 (GPO Dep.) : DE84014637 9:42480 
90378 NTIS, PC A02/MF A001; 1 (GPO Dep.) DE84014710 9:40563 
90396 NTIS, PC A02/MF A0O1; 1 (GPO Dep.) DE84015955 9:42404 
90412 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015634 9:42405 
90479 NTIS, PC A02/MF A01 (GPO Dep.) DE84015599 9:40564 
90481 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84015044 9:41101 
90495 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84015041 9:41089 
90496 NTIS, PC A02/MF A01 (GPO Dep.) DE84015666 9:41119 
90497 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84014526 9:41090 
90547 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84014525 9:41120 
90554 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84014523 9:40976 
90692 NTIS, PC A02/MF A01 (GPO Dep.) DE84015021 9:41121 
90724 NTIS, PC A02/MF A01 (GPO Dep.) DE84015633 9:41532 
90742 NTIS, PC A02/MF A01 (GPO Dep.) DE84012264 9:42481 
90745 NTIS, PC A03/MF A01 (GPO Dep.) DE84015601 9:40935 
90788 NTIS, PC A02/MF A01; 1 (GPO .) DE84014524 9:40977 
90906 NTIS, PC A02/MF AOI; 1 (GPO .) DE84013721 9:42538 
90923 NTIS, PC A02/MF AOI; 1 (GPO .) DE84013702 9:42539 
90924 NTIS, PC A02/MF A01; 1 (GPO .) 
) 


9:39381 
9:39888 
9:40234 
9:39393 
9:42555 
9:39773 


9:40721 
9:40722 
9:40723 
9:40947 
9:40271 
9:41191 
9:41484 
9:39849 
9:39850 


9:40855 
9:42479 
9:40933 
9:40922 
9:42300 
9:41118 
9:40724 


9:40934 
9:41579 


DE84013950 9:41622 
90941 NTIS, PC A02/MF A01 (GPO .) DE84013720 9:41533 
91232 NTIS, PC A02/MF AOI; 1 (GPO Dep. DE84015045 9:42540 
91273 NTIS, PC A02/MF A01 (GPO Dep.) DE84015603 9:40565 
91274 NTIS, PC A02/MF A01 (GPO Dep.) DE84015604 9:40566 
91325 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84015658 9:41135 





391R / ERA- 9/20 


R 
Neale 
91336 
91370 
UCRL-Trans- 
11992 
UM-P- 
82/ 42 
82/ 51 
82/ 93 
83/2 
UNIGRAZ-UTP- 
O1/ 84 
UPTEC- 
8375R 
USGS-CIRC- 
909 


10317-Vol.1 

10317-Vol.2 

10514-Vol.1 
WRRI- 

114 
YJT- 

82-57 

83-18 

83-19 

84-01 
Zfi-Mitt- 

66 

68 

14 


Availability 
Source 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A02/MF A0i 
NTIS (US Sales Only), PC A02/MF A0i 


NTIS (US Sales Only), PC A04/MF AOI 


USGS-Branch of Distribution, 604 Pickett St., Alexandria, 


VA 22304 


US Geological Survey-Open File Services, Box 25425- 


Denver Federal Center, Denver, CO 80225 


USGS-OFR, Box 25425 Denver Federal Center, Denver, CO 


80225 
See AD-A-141230/3 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A0i 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 


See DOE/ET/34014-13-Vol.1 
See DOE/ET/34014-13-Vol.2 
See DOE/ET/34014-14-Vol.1 


See PB-84-154418 


NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A0S/MF A0i 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC AG+/MF A0i 


NTIS (US Sales Only), PC A03/MF AOi 
NTIS (US Sales Only), PC A04/MF AOl 
NTIS (US Sales Only), PC A07/MF AO1 
NTIS (US Sales Only), PC A09/MF A0l 


NTIS (US Sales Only), PC A13/MF AOl 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A0l 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF A01 


DE84015632 
DE84015635 


DE84015724 


DE84701960 
DE84701961 
DE84701987 
DE84701990 


DE84702067 
DE84702771 


T184901285 


1184901189 


1184901610 


DE84701945 
DE84701955 
DE84701948 
DE84702080 
DE84702089 
DE84702057 
DE84702079 
DE84702090 
DE84702060 
DE84702068 
DE84702069 
DE84702070 
DE84702058 


DE84015875 
DE84015895 
DE84015871 





File No. 


DE81027814 
DE82014223 
DE82014231 
DE82014232 
DE83005496 
DE83011988 
DE83014448 
DE83014596 
DE83902066 
DE84000822 
DE84001233 
DE84002471 
DE84002985 
DE84003070 
DE84003071 
DE84003093 
DE84003983 
DE84004516 
DE84004527 
DE84004590 
DE84004591 


DE84011355 
DE84011667 
DE84011699 
DE84011704 
DE84011723 
DE84011780 
DE84011881 
DE84011914 
DE84011987 
DE8401i990 
DE84012262 
DE84012264 


FILE NUMBER CORRELATION 


This correlation list is provided for those organizations where document storage is alphanumeric by report number 
and request may be received by file number. For other information about a document (abstract number, distribution 
category, availability, and price), please refer to the Report Number Index. 


Report No. 


DOE/MC/14399—T1 
LA-tr—82-5 
LA-tr—82-10 
LA-tr—82-9 
DOE/MC/14399—T4 
SERI/CP—234-1707 
DOE/ET/14705—51 
DOE/MC/14399—T6 
TENRAC/EP—82-002 
DOE/MC/14399—1509 
UCRL—89837 
DOE/MC/14399—1508 
DOE/MC/14399—1511 
DOE/METC—84-13-Vol.1 
DOE/METC—84-13-Vol.2 
DOE/METC—84-28 
DOE/ET/14705—57 
SERI/TP—211-2316 
SERI/TP—211-2352 
SERI/TP—211-2345 
SERI/TP—211-2347 
SERI/TP—2325 
DOE/ET/14705—1539 
DOE/ER/10638—4 
DOE/TIC—3395-S1 
CONF-840936—1 
DOE/PC/60266—T1 
SAND—83-2151C 
LA-UR—84-541 
LA-UR—84-502 
DOE/ET/14705—1561 
ORNL—6030 
CONF-830483—Vol.2 
BNL—51728-Vol.2 
BNL—51728-Vol.1 
CONF-840914—2 
CONF-840901—2 
LBL—17413 
DOE/METC—84-27 
DOE/MC/14322—1577 
DOE/METC—82-28 
DOE/METC/SP—209 
SAND—83-2152C 
DOE/MC/14593—T7 
CONF-830807— 
CONF-840901—3 
CONF-840901—5 
NRL-MR—4993 
BNL-NUREG—34593 
NUREG/CR—3763 
BNL-NUREG—34655 
SAND—84-0893C 
LA—10070-PR 
EGG-NMEP—6585 
CONF-8404127—4 
CONF-840976—1 
CONF-840901—8 
CONF-840901—7 
DOE/ER/13052—1 
PNL-SA—12258 
BNL—34729 
DOE/METC—84/29 
DOE/METC—84-25 
NUREG/CR—3826 
UCRL—90742 


File No. 


DE84012325 
DE84012358 
DE84012434 
DE84012451 
DE84012661 
DE84012669 
DE84012723 
DE84012983 
DE84013005 
DE84013009 
DE84013010 
DE84013053 
DE84013223 
DE84013429 
DE84013517 
DE84013540 
DE84013565 
DE84013702 
DE84013720 
DE84013721 
DE84013724 
DE84013742 
DE84013745 
DE84013805 
DE84013905 
DE84013924 
DE84013950 
DE84013952 
DE84013955 
DE84013956 
DE84013958 
DE84013959 
DE84013961 
DE84013999 
DE84014001 
DE84014023 
DE84014039 
DE84014049 
DE84014050 
DE84014053 
DE84014065 
DE84014076 
DE84014078 
DE84014157 
DE84014169 
DE84014225 
DE84014226 
DE84014251 
DE84014252 
DE84014255 
DE84014262 
DE84014264 
DE84014273 
DE84014275 
DE84014277 
DE84014279 
DE84014283 
DE84014284 
DE84014290 
DE84014297 
DE84014323 
DE84014340 
DE84014384 
DE84014394 
DE84014404 


Report No. 


DOE/ER/10444—8 
CONF-8405219—1 
DOE/RA/32012—T26 
LA-UR—84-1634 
LA-UR—84-1419 
DOE/CS/40258—T1-Vol.1 
NIPER—136-PPS 
FERMILAB-CONF—84/43 
SERI/STR—255-1766 
SERI/SP—211-2350 
SERI/STR—231-2291 
CONF-8404179—1 
UCRL—88773 
CONF-840976—2 
DOE/ID/12347—T1 
CONF-8403101— 
CONF-7705202— 
UCRL—90923 
UCRL—90941 
UCRL—90906 
TRW—36516-6005-UT-00 
NUREG/CR—3139 
NUREG/CR—3742 
SAND—84-1131C 
LA-UR—84-1891 
NUREG/CR—3492-Vol.4 
UCRL—90924 
UCRL—89959 
DP-MS—82-66 
DP-MS—83-41 
DOE/RA/50076—T15 
DOE/ET/53018—12 
DP-MS—82-107 
DOE/SF/12197—T1 
DOE/ER/75110—T1 
LA-UR—84-2014 
LA-UR—84-1952 
CONF-8406157—3 
CONF-8406156—3 
CONF-8406164—1 
SAND—84-0815C 
CONF-8406165—1 
CONF-8406175—1 
DOE/RS5/10295—T1 
DOE/CE/30682—1 
CONF-840604— 16 
CONF-840617—5 
CONF-8406170—2 


DOE/FE/60181—98 
SLAC-PUB—3327 
BNL—34838 
DOE/MC/19372—1630 
BNL-NUREG—34861 


File No. 


DE84014454 
DE84014476 
DE84014491 
DE84014513 
DE84014520 
DE84014521 
DE84014523 
DE84014524 
DE84014525 
DE84014526 
DE84014527 
DE84014529 
DE84014537 
DE84014540 
DE84014541 
DE84014561 
DE84014566 
DE84014574 
DE84014586 
DE84014590 
DE84014618 
DE84014637 
DE84014638 
DE84014641 
DE84014650 
DE84014652 
DE84014697 
DE84014710 
DE84014720 
DE84014725 
DE84014727 
DE84014729 
DE84014731 
DE84014733 
DE84014737 
DE84014741 
DE84014750 
DE84014756 
DE84014758 
DE84014763 
DE84014767 
DE84014772 
DE84014774 
DE84014783 
DE84014795 
DE84014796 
DE84014823 
DE84014834 
DE84014850 
DE84014856 
DE84014872 
DE84014875 
DE84014882 
DE84014899 
DE84014916 
DE84014923 
DE84014924 
DE84014942 
DE84014944 
DE84014945 
DE84014949 
DE84014954 
DE84014955 
DE84014958 


Report No. 


UCID—20112 
CONF-8406160—3 
NUREG/CR—384-Vol.1 
DOE/PC/30209—T7 
UCRL—88645 
ANL—84-28 
UCRL—90554 
UCRL—90788 
UCRL—90547 
UCRL—90497 
DOE/ER/13065—387 
DOE/BP—109 
CONF-840913—4 
CONF-8406160—1 
CONF-8406160—2 
BNL—34968 
BNL—35019 
CONF-840767—3 
LBL—17813 
LBL—17607 
JPL-PUB—83-82 
UCRL—89981 
EGG-M—07284 
CONF-840928—1 
HEDL-SA—3101A 
EGG— 10282-2046 
BNL—34965 
UCRL—90378 
CONF-840765—1 
CONF-8310297—1 
DOE/ER/03072—T9 
DOE/NBM—4014729 
CONF-840913—3 
CONF-8409103—2 
CONF-840775—1 
CONF-8406177—1 
CONF-840701—15 
CONF-8406162—1 
CONF-8406157—2 
CONF-840903—1 
CONF-8405213—1 
DOE/BC—84/4/SP 
CONF-8409108—1 
UCID—19323-84-1 
DOE/NBM—4014795 
DOE/NBM—4014796 
IS-M—S512 
ANL/FE—84-9 
CONF-830270—1i 
CONF-8404119— 
IS—4858 
K/D—5535-EA 
PNL-SA—12445 
DOE/PC/70003—T1 
K/TS—11-425 
DOE/JPL/956233—83/2 
DOE/ET/27121—T1 
DOE/PC/30019—T12 
SAND—84-0526C 
SAND—84-0390C 
DOE/PC/50810—T7 
SAND—84-0774C 
SAND—84-0698C 
SAND—84-0490C 
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File No. 


Report No. 


DE84014959 
DE84014960 
DE84014961 
DE84014981 
DE84014982 
DE84014983 
DE84014984 
DE84015021 
DE84015026 
DE84015041 
DE84015044 
DE84015045 
DE84015069 
DE84015110 
DE84015118 
DE84015119 
DE84015121 
DE84015128 
DE84015141 
DE84015182 
DE84015183 
DE84015184 
DE84015186 
DE84015187 
DE84015204 
DE84015213 
DE84015214 
DE84015228 
DE84015242 
DE84015243 
DE84015244 
DE84015245 
DE84015246 
DE84015247 
DE84015248 
DE84015249 
DE84015251 
DE84015252 
DE84015253 
DE84015256 
DE84015261 
DE84015262 
DE84015263 
DE84015268 
DE84015270 
DE84015271 
DE84015274 
DE84015277 
DE84015278 
DE84015284 
DE84015285 
DE84015286 
DE84015289 
DE84015290 
DE84015291 
DE84015293 
DE84015296 
DE84015305 
DE84015309 
DE84015310 
DE84015313 
DE84015314 
DE84015315 
DE84015321 
DE84015325 
DE84015341 
DE84015346 
DE84015348 
DE84015349 
DE84015353 
DE84015356 
DE84015363 
DE84015364 
DE84015365 
DE84015366 
DE84015367 
DE84015368 
DE84015369 
DE84015370 
DE84015372 
DE84015375 
DE84015377 
DE84015379 
DE84015399 
DE84015401 


SAND—84-0619C 
SAND—84-0464C 
DP-MS—83-136 
DP-MS—84-14 
DP-MS—84-70 
SAND—84-0471C 
CONF-840712—2-Rev. 
UCRL—90692 
NUREG/CR—3810-Vol.1 
UCRL—90495 
UCRL—90481 
UCRL—91232 
LA—10109-C 
DOE/ER/12069—T2 
DOE/ER/10404—T2 
DOE/ER/60058—1-Draft 
DOE/R8/01415—T1 
DOE/ER/02490—3 
DOE/EI/10422—T2-Vol.1 
DOE/CS/40258—T1-Vol.2 
DOE/DP/40124—30 
DOE/DP/40124—39 
DOE/DP/40124—29 
DOE/DP/40124—31 
SLAC-PUB—3392 
SAND—84-0389C 
SAND—84-0380C 
DOE/ET/34010—11 
DOE/MC/20107—T1 
MLM—3167(OP) 
MLM—3170(OP) 
MLM—3168(OP) 
MLM—3161(OP) 
MLM—3169(OP) 
EGG—10282-1056 
SAND—84-1538C 
SAND—84-1566C 
DOE/OR/03054—103 
SAND—84-1559C 
DOE/BP—252 
DOE/PC/60791—3 
DOE/PC/50793—T8 
DOE/CE/30687—1 
SAND—84-0469 
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DE84702108 
DE84702109 
DE84702110 
DE84702111 
DE84702112 
DE84702113 
DE84702114 
DE84702115 
DE84702116 
DE84702117 
DE84702118 
DE84702119 


Report No. 


RL—83-076 
IC—83/86 
RERF-TR—24-81 
AAEC/E—572 
IAEA-R—2579-F 
IAEA-R—2743-F 
OSS/RR—2 
OSS/TM—5 
SRD-R—273 
IAEA-R—3106-F 
KURRI-TR—222 


BNFL-Info-Series—27(CA) 


INS-NUMA—33 
INS-NUMA—38 
INS-NUMA—43 
KEK—82-4 
KEK—82-7 
KEK—82-6 
AAEC/E—571 
ECN—139 
ITEP—73(1983) 
ITEP—77(1983) 
UWThPh—83-25 
UWThPh—84-04 
IC—83/97 
UWThPh—83-28 
IC—83/125 
IC—83/135 
NBI-HE—83-34 
NBI-HE—83-35 
NBI-HE—83-36 
NBI-HE—83-39 


UNIGRAZ-UTP—01/84 


UWThPh—84-01 
UWThPh—84-02 
UWThPh—84-03 
IC—83/88 
ECN—146 
Rijnhuizen—83-148 
Rijnhuizen—83-149 
RISO-M—2404 
JAERI-M—82-216 
JAERI-M—82-195 
JAERI-M—83-017 
UWThPh—83-26 
UWThPh—83-23 
IC—83/107 
JINR—R-2-83-336 
JINR—R-2-83-420 
NBI-HE—83-42 
RL—83-090 
NBI-HE—83-33 
NBI-HE—83-40 
NBI-HE—83-43 
UWThPh—83-24 
UWThPh—83-27 
IFVE-OEIPK—83-11 
RL—83-054 
IFVE-OEF—83-15 
JINR—E-4-83-130 
JINR—E-4-83-272 
JINR—E-4-83-368 
JINR—R-2-83-218 
JINR—R-2-83-544 
LU-TP—82-14 
JAERI-M—83-057 
JINR—R-1-83-430 
JAERI-M—83-016 
ECN—145 
NIM—2054 
OEFZS—4254 
CSIR-RR—579 
JAERI-M—83-023 
ECN—144 
IAE—3548/13 
JAERI-M—83-064 
JAERI-M—83-047 
FEI—1284 
JAERI-M—83-004 
OEFZS—4258 
SLU-REK—S55 
JAERI-M—83-040 
AECL—S5715(Rev.1) 
EUR—8189 
IAE—3587/3 


File No. 


DE84702120 
DE84702121 
DE84702122 
DE84702123 
DE84702124 
DE84702125 
DE84702126 
DE84702127 
DE84702128 
DE84702129 
DE84702130 
DE84702131 
DE84702132 
DE84702133 
DE84702134 
DE84702135 
DE84702136 
DE84702137 
DE84702138 
DE84702139 
DE84702140 
DE84702141 
DE84702142 
DE84702143 
DE84702144 
DE84702145 
DE84702146 
DE84702147 
DE84702148 
DE84702149 
DE84702150 
DE84702151 
DE84702152 
DE84702153 
DE84702154 
DE84702155 
DE84702156 
DE84702157 
DE84702158 
DE84702159 
DE84702160 
DE84702162 
DE84702163 
DE84702164 
DE84702165 
DE84702166 
DE84702167 
DE84702168 
DE84702169 
DE84702170 
DE84702171 
DE84702172 
DE84702173 
DE84702174 
DE84702175 
DE84702176 
DE84702177 
DE84702178 
DE84702179 
DE84702180 
DE84702181 
DE84702182 
DE84702183 
DE84702184 
DE84702185 
DE84702186 
DE84702187 
DE84702188 
DE84702189 
DE84702190 
DE84702191 
DE84702192 
DE84702193 
DE84702194 
DE84702195 
DE84702196 
DE84702197 
DE84702198 
DE84702199 
DE84702200 
DE84702201 
DE84702202 
DE84702203 
DE84702204 
DE84702205 


Report No. 


JAERI-M—83-073 
OEFZS—4253 
OEFZS—4255 
OEFZS—4251 
OEFZS—4261 
IAEA-TECDOC—295 
FEI—1378 
FEI—1419 
JINR—9-83-555 
RL—83-082 
NIIAR—32(597) 
AEEW-R—1669 
FEI—1441 
JAERI-M—83-029 
JAERI-M—83-032 
NII—01(Suppl.4) 
NII—O1(Suppl.6) 
NII—O1(Suppl.9) 
AEEW-M—2004 
JAERI-M—83-012 
JAERI-M—83-055 
FEI—1401 
AEEW-R—1366 
JAERI-M—83-039 
OEFZS—4257 
NIM—2040 
AERE-R—11037 
1C—83/108 
IAEA-TECDOC—244 
IAEA-TECDOC—282 
ZIK—S05 
AEEW-R—1442 
OEFZS—4241 
OEFZS—4243 
AEEW-M—2045 
1C—83/117 
1C—83/129 
1C—83/130 
1C—83/138 
JAERI-M—83-045 
JAERI-M—83-049 
ECN—143 
INIS-mf—8979 
INIS-mf—8980 
INIS-mf—8982 
IAE—3644/1 
IAE—3797/1 
IFVE-OTF—83-25 
IFVE-OTF—83-32 
IFVE-OTF—83-59 
ITEF—64(1983) 
ITEP—158(1983) 
ITEP—21(1983) 
ITEP—S6(1982) 
JINR—E-2-83-467 
JINR—R-2-83-231 
JINR—R-2-83-459 
JINR—R-2-83-475 
JINR—R-4-83-418 
JINR—R-4-83-466 
1C—83/66 
JINR—E-2-83-476 
IC—83/11 
IC—83/116 
IC—83/131 
1C—83/132 
1C—83/24 
IC—83/39 
1C—83/40 
1C—83/52 
1C—83/63 
IC—83/75 
1C—83/139 
1C—83/35 
1C—83/95 
IAE—3808/1 
JINR—R-14-83-80 
JINR—14-83-422 
IAEA-R—2441-F 
1C—83/90 
1C—83/94 
IAE—3603/8 
IAE—3681/7 
IAE—3688/6 
IAE—3702/7 


Report No. 


IAE—3705/6 
IAE—3710/7 
IAE—3715/7 
IAE—3718/14 
IAE—3721/6 
IAE—3730/6 
IAE—3731/7 
IAE—3742/7 
IAE—3743/6 
IAE—3745/14 
IAE—3777/15 
JINR—R-13-83-502 
TRITA-PFU—83-05 
RL—83-127 
IAE—3746/14 
ITEP—78(1982) 
ITEF—74(1983) 
IAE—3809/2 
IFVE-OEIPK—83-44 
IFVE-OTF—83-24 
ITEP—100(1982) 
ITEP—149(1982) 
ITEP—161(1982) 
ITEP—170(1982) 
ITEP—42(1983) 
ITEP—58(1982) 
ITEP—65(1982) 
ITEP—80(1983) 
ITEP—97(1983) 
JINR—E-2-82-282 
JINR—E-2-82-429 
JINR—E-2-82-473 
JINR—E-2-82-794 
JINR—E-2-82-898 
JINR—E-2-83-313 
JINR—E-2-83-367 
JINR—R-2-83-199 
JINR—R-2-83-324 
JINR—R-2-83-457 
JINR—R-2-83-465 
JINR—R-2-83-545 
JINR—R-2-83-601 
JINR—R-4-83-494 
JINR—R-4-83-495 
IC—83/120 
IC—83/122 
1C—83/89 
JINR—E-1,2-82-414 
IC—83/4 
ITEP—73(1982) 
IC—83/1 
1C—83/102 
1C—83/105 
1C—83/109 
1C—83/126 
IC—83/28 
1C—83/43 
IC—83/78 
IC—83/87 
IC—83/92 
EFI—600(87)-82 
IFVE-OEF—83-106 
IFVE-OEIPK—83-95 
IFVE-OTF—83-31 
ITEF—7(1983) 
JINR—E-1-83-417 
JINR—E-2-83-587 
JINR—R-1-83-229 
JINR—R-1-83-483 
FEI—1233 
FEI—1324 
FEI—1358 
IAE—3655/2 
FEI—1333 
IAE—3445/4 
IAE—3423/1 
IAE—3469/2 
IAE—3641/2 
IAE—3677/2 
ITEF—100(1983) 
ITEF—144(1982) 
ITEF—152(1983) 
ITEF—160(1983) 
JINR—E-2-82-821 





File No. 


DE84702291 
DE84702292 
DE84702293 
DE84702294 
DE84702295 
DE84702296 
DE84702297 
DE84702298 
DE84702299 
DE84702300 
DE84702301 
DE84702302 
DE84702303 
DE84702304 
DE84702305 
DE84702306 
DE84702307 
DE84702308 
DE84702309 
DE84702310 
DE84702311 
DE84702312 
DE84702313 
DE84702314 
DE84702315 
DE84702316 
DE84702317 
DE84702318 
DE84702319 


DE84702320 
DE84702321 

DE84702322 

DE84702323 

DE84702324 
DE84702325 

DE84702326 
DE84702327 
DE84702328 
DE84702329 
DE84702330 
DE84702331 

DE84702332 

DE84702333 

DE84702334 
DE84702335 

DE84702336 
DE84702337 

DE84702338 
DE84702339 
DE84702340 
DE84702341 

DE84702342 
DE84702343 
DE84702344 
DE84702345 
DE84702346 
DE84702347 
DE84702348 
DE84702349 
DE84702350 
DE84702351 

DE84702352 
DE84702353 
DE84702354 
DE84702355 
DE84702356 
DE84702357 
DE84702358 
DE84702359 
DE84702360 
DE84702361 
DE84702362 
DE84702363 
DE84702364 
DE84702365 
DE84702366 
DE84702367 
DE84702368 
DE84702369 
DE84702370 
DE84702371 
DE84702372 
DE84702374 
DE84702375 


Report No. 


JINR—E-2-83-548 
JINR—E-2-83-72 
JINR—E-4-82-772 
JINR—E-4-83-446 
JINR—E-4-83-58 
JINR—E-4-83-647 
JINR—R-1-83-165 
JINR—R-2-83-117 
JINR—R-2-83-439 
JINR—R-4-83-174 
JINR—6-83-410 
RI—151 

ZfK—508 
IC—83/5 
LUIP—8310 
IAE—3643/2 
IAE—3754/2 
JINR—E-1-82-919 
JINR—E-1-83-486 
JINR—E-1-83-521 
JINR—E-6-83-333 
JINR—R-1-83-295 
JINR—R-1-83-386 
JINR—R-1-83-556 
JINR—R-15-83-442 
JINR—R-3-83-407 
JINR—R-3-83-470 
JINR—6-83-258 
LUNFD6/NFFR—3047/1- 
8(1983) 
INDC(CCP)—203/L 
ZfK—512 
CSIR-K—63 
JINR—D-1-82-805 
NIITAR—10(575) 
ZfI-Mitt—75 
JINR—E-12-82-103 
JINR—R-6-83-245 
NITAR—30(545) 
NITAR—26(591) 
ZfI-Mitt—74 
NITAR—49(564) 
FEI—1371 
IAE—3613/11 
IAE—3768/11 
IAE—3785/11 
NITAR--19(584) 
NITAR—38(603) 
CEGB-TPRD/B—0248/N83 
PER—78 
SKBF-KBS-TR—83-61 
JINR—R-11-83-591 
NRPB-M—101 
NENS—83-2 
JINR—R-12-83-492 
NITAR—%(574) 
FEI—1363 
FEI—1386 
FEI—1399 
FEI—1417 
FEI—1422 
FEI—1448 
IFVE-OEA—83-13 
IFVE-OEA—83-6 
IFVE-OMVT—83-3 
IFVE-OUNK-OEA—83-99 
ITEF—44(1983) 
ITEF—51(1983) 
JINR—R-9-83-501 
FEI—1393 
FEI—1430 
ITEF—98(1983) 
FEI—1394 
ZfK—507 
NITAR—15(580) 
SRD-R—267 
SV-FUD—1-16 
SV-FUD—1-17 
FEI—1414 
JINR—R-13-83-215 
JINR—13-83-453 
RISO-M—2401 
JINR—R-13-83-473 
IAE—3772/2 
ITEF—67(1983) 


File No. 


DE84702376 
DE84702377 
DE84702378 
DE84702379 
DE84702380 
DE84702381 
DE84702382 
DE84702383 
DE84702384 
DE84702385 
DE84702386 
DE84702387 
DE84702388 
DE84702389 
DE84702390 
DE84702391 
DE84702392 
DE84702393 
DE84702394 
DE84702395 
DE84702396 
DE84702397 
DE84702398 
DE84702399 
DE84702400 
DE84702401 
DE84702402 
DE84702580 
DE84702581 
DE84702582 
DE84702583 
DE84702584 
DE84702585 
DE84702586 
DE84702587 
DE84702588 
DE84702589 
DE84702590 
DE84702591 
DE84702592 
DE84702593 
DE84702594 
DE84702595 
DE84702596 
DE84702597 
DE84702598 
DE84702599 
DE84702600 
DE84702601 
DE84702602 
DE84702603 
DE84702604 
DE84702605 
DE84702606 
DE84702607 
DE84702608 
DE84702609 
DE84702610 
DE84702611 
DE84702612 
DE84702613 
DE84702614 
DE84702615 
DE84702616 
DE84702617 
DE84702618 
DE84702619 
DE84702620 
DE84702621 
DE84702622 
DE84702623 
DE84702624 
DE84702625 
DE84702626 
DE84702627 
DE84702628 
DE84702629 
DE84702630 
DE84702631 
DE84702632 
DE84702633 
DE84702634 
DE84702635 
DE84702636 
DE84702637 


Report No. 


RL—83-116 
IFVE-OEA—83-10 
IFVE-OEA—83-33 
IFVE-OEA—83-35 
JINR—6-83-205 
NITAR—22(587) 
RISO-M—2415 
SKBF-KBS-TR—83-28 
SKBF-KBS-TR—83-63 
SKBF-KBS-TR—83-69 
SKBF-KBS-TR—83-71 
NIIAR—17(582) 
IAE—3625/15 
IAE—3667/5 
ITEF—117(1983) 
JINR-R—10-83-612 
JINR—R-11-83-572 
JINR—R-2-83-348 
JINR—10-83-297 
JINR—10-83-499 
JINR—10-83-500 
JINR—10-83-503 
JINR—10-83-552 
NITAR—1(566) 
NIIAR—12(577) 
NITAR—18(583) 
ZiK—S11 
IAE—3724/16 
IFVE-ONF—83-110 
IFVE-OTF—83-27 
IFVE-OTF—83-39 
IFVE-OTF—83-50 
IFVE-OTF—83-61 
IFVE-OTF—83-82 
ITEF—131(1983) 
ITEF—19(1983) 
ITEF—95(1983) 
ITEP—138(1983) 
ITEP—3(1983) 
ITEP—55(1983) 
ITEP—89(1983) 
ITF—83-65-R 
JINR—E-2-83-358 
JINR—E-2-83-488 
JINR—E-2-83-676 
JINR—E-2-83-758 
JINR—R-17-83-678 
JINR—R-2-83-280 
JINR—R-2-83-580 
JINR—R-2-83-638 
JINR—R-2-83-649 
JINR—R-2-83-713 
JINR—R-2-83-720 
JINR—R-4-83-220 
KFTI—83-24 
IAE—3674/1 
IAE—3699/9 
JINR—R-4-83-189 
FEI—1265 
IAE—3596/7 
IAE—3689/14 
IAE—3696/7 
IAE—3706/6 
IAE—3708/6 
IAE—3733/6 
IAE—3527/14 
JINR—R-8-83-60 
IFVE-OTF—83-56 
ITEF—88(1983) 
ITEP—98(1982) 
ITP—82-97-E 
ITP—83-35-E 
ITP—83-64-E 
JINR—E-2-82-722 
JINR—R-2-82-914 
JINR—R-2-83-656 
JINR—E-2-83-364 
ITEF—154(1983) 
KFTI—82-31 
FEI—1314 
JINR—R-3-82-145 
IAE—3599/1 
JINR—R-1-82-784 
FEI—1312 
ITF—83-30-R 


File No. 


DE84702638 
DE84702639 
DE84702640 
DE84702641 
DE84702642 
DE84702643 
DE84702644 
DE84702645 
DE84702646 
DE84702647 
DE84702648 
DE84702649 
DE84702650 
DE84702651 
DE84702652 
DE84702653 
DE84702654 
DE84702655 
DE84702656 
DE84702657 
DE84702658 
DE84702659 
DE84702660 
DE84702661 
DE84702662 
DE84702663 
DE84702664 
DE84702665 
DE84702666 
DE84702667 
DE84702668 
DE84702669 
DE84702670 
DE84702671 
DE84702672 
DE84702673 
DE84702674 
DE84702675 
DE84702676 
DE84702677 
DE84702678 
DE84702679 
DE84702680 
DE84702681 
DE84702682 
DE84702683 
DE84702684 
DE84702685 
DE84702686 
DE84702687 
DE84702688 
DE84702689 
DE84702690 
DE84702691 
DE84702692 
DE84702693 
DE84702694 
DE84702695 
DE84702697 
DE84702698 
DE84702699 
DE84702700 
DE84702701 
DE84702702 
DE84702703 
DE84702704 
DE84702705 
DE84702706 
DE84702707 
DE84702708 
DE84702709 
DE84702710 
DE84702711 
DE84702712 
DE84702713 
DE84702714 
DE84702715 
DE84702716 
DE84702717 
DE84702718 
DE84702719 
DE84702720 
DE84702721 
DE84702722 
DE84702723 
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Report No. 


ITP—83-34-E 
JINR—E-2-82-420 
JINR—E-2-83-254 
JINR—E-2-83-353 
JINR—E-4-83-282 
JINR—R-7-82-630 
KFTI—82-35 
IAEA-R—2983-F 
ITEF—172(1983) 
JINR—E-1-83-344 
JINR—R-1-83-354 
JINR—E-18-82-909 
JINR—E-18-83-200 
JINR—18-82-131 
JINR—18-83-211 
NIIAR—28(593) 
NIIAR—47(562) 
JINR—12-82-732 
IAE—3664/13 
JINR—6-83-396 
EUR—8526 
IAEA-TECDOC—297 
JINR—E-19-83-493 
JINR—19-83-491 
JINR—19-83-509 
JINR—19-83-715 
JINR—19-83-716 


IAE—3570/14 
IFVE-OMVT—83-123 
IFVE-OUNK—82-139 
JINR—R-9-82-486 
JINR—R-9-82-592 
JINR—R-9-83-349 
JINR—R-9-83-361 
JINR—9-83-125 
JINR—9-83-268 
KFTI—83-5 
NIIEFA-P-MO—0536 
FEI—1310 

ZJE—263 
NIIAR—7(522) 
EUR—8534 
IFVE-OEIPK—83-12 
ITEF—18(1983) 
JINR—R-10-83-462 
JINR—R-10-83-527 
JINR—R-5-82-682 
JINR—13-83-153 
JINR—13-83-610 
JINR—18-83-388 
JINR—18-83-445 
EUR—8831 
JINR—8-82-308 
EUR—8587 
IAEA-AG—365.2-No.2 
IAEA-AG—365.2-No.3 
IAEA-AG—406-No.1-Vol.1 
CNEN-DR—114/82 
EUR—8243 
EUR—8598 
IAE—3668/5 
IAE—3697/6 
JINR—R-5-82-544 
JINR—10-83-366 
JINR—10-83-650 
RI—155 
IAEA-TECDOC—257 
IC—80/38 
IC—81/209 
IC—81/50 
IAEA-RL—65 
IAEA-RL—93 
IAE—3753/1 
IFIN-FT—223-1982 
IFIN-FT—234-1984 
IFVE-OTF—83-5 
IFVE-OTF—83-51 
IFVE-OTF—83-52 
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File No. Report No. File No. Report No. File No. Report No. 


DE84702724 IFVE-OTF—83-58 DE84702809 JINR—E-2-83-666 DE84751672 TRITA-PFU—83-07 
DE84702725 IFVE-OTF—83-63 DE84702810 JINR—R-2-83-310 DE84752095 AEL—7/1982 
DE84702726 IFVE-OTF—83-76 DE84702811 JINR—R-2-83-701 DE84752145 IFP—31-427 
DE84702727 IFVE-OTF—83-79 DE84702812 JINR—R-2-83-708 DE84770413 NP—4770413 
DE84702728 IFVE-OTF—83-91 DE84702813 JINR—R-2-83-727 DE84770414 NP—4770414 
DE84702729 IFVE-OTF—83-92 DE84702814 JINR—R-2-83-735 DE84770415 CONF-8209238—Vol.2 
DE84702730 ITEF—102(1983) DE84702815 JINR—R-2-83-886 DE84770416 CONF-8209238—Suppl. 
DE84702731 ITEP—140(1983) DE84703059 JINR—R-2-83-52 DE84780378 IAEA-TECDOC—290 
DE84702732 ITEP—180(1983) DE84703060 ITF—83-63-R DE84780385 INIS-mf—8978 
DE84702733 ITEP—186(1983) DE84703061 TRITA-EPP—83-06 DE84780399 CEA-CONF—6662 
DE84702734 ITEP—188(1983) DE84703062 ECN—151 DE84780400 CEA-CONF—6676 
DE84702735 ITEP—23(1983) DE84703063 ITEP—96(1983) DE84780401 CEA-CONF—6686 
DE84702736 ITEP—30(1983) DE84703064 JINR—E-2-83-480 DE84780402 CEA-CONF—6687 
DE84702737 ITEP—78(1983) DE84703065 LUNFD6/NFTF—1006/1- DE84780403 CEA-CONF—6688 
DE84702738 ITF—83-38-R 12(1982) DE84780404 CEA-CONF—6689 
DE84702739 ITF—83-41-R DE84703066 IFVE-ONF—83-154 DE84780405 CEA-CONF—6694 
DE84702740 JINR—E-2-83-26 DE84703067 IFTAR-FT—224-1983 DE84780406 CEA-CONF—6695 
DE84702741 JINR—E-2-83-489 DE84703068 ITP—83-78-E DE84780407 CEA-CONF—6702 
DE84702742 JINR—E-2-83-589 DE84703069 ITP—82-150-E DE84780408 CEA-CONF—6703 
DE84702743 JINR—E-2-83-642 DE84703071 INDC(SEC)—88/URSF DE84780409 CEA-CONF—6704 
DE84702744 JINR—E-2-83-688 DE84703072 JINR—E-6-83-270 DE84780410 CEA-CONF—6708 
DE84702745 JINR—E-2-83-69 DE84703073 LUNFD6/NFFK—7027/1- DE84780411 CEA-CONF—6709 
DE84702746 JINR—E-2-83-765 391983) DE84780412 CEA-CONF—6710 
DE84702747 JINR—R-11-83-870 DE84703074 SKBF-KBS-TR—83-37 DE84780413 CEA-CONF—6711 
DE84702748 JINR—R-2-83-302 DE84703075 IAEA-R—2914-F DE84780414 CEA-CONF—6712 
DE84702749 JINR—R-2-83-780 DE84703076 ENEA-RT/PROT—83-10 DE84780415 CEA-CONF—6713 
DE84702750 JINR—R-2-83-864 DE84703077 ZJE—264 DE84780416 CEA-CONF—6714 
DE84702751 JINR—R-2-83-869 DE84703078 SKI-B—11-81 DE84780417 CEA-CONF—6715 
DE84702752 IFIN-FT—214-1982 DE84703079 IAEA-R—2573-F DE84780418 CEA-N—2299 
DE84702753 IFIN-FT—217-1982 DE84703080 IAEA-TECDOC—304 DE84780419 CEA-N—2330 
DE84702754 IFTM-FT—221-1982 DE84703081 INFN/TC—83-14 DE84780420 CEA-N—2334 
DE84702755 JINR—R-11-83-505 DE84703082 ZJE—261 DE84780421 CEA-N—2339 
DE84702756 IFIN-FT—235-1984 DE84703083 YIT—82-57 DE84780422 CEA-R—5205 
DE84702757 NBI-HE—83-41 DE84703084 YIT—83-18 DE84780423 CEA-R—5214 
DE84702758 NBI-HE—84-02 DE84703085 DE84780424 CEA-R—5217 
DE84702759 NBI-HE—84-05 DE84703086 DE84780425 CEA-R—5219 
DE84702760 NBI-HE—84-06 DE84703087 DE84780426 CEA-R—S5221 
DE84702761 TRI-PP—83-13 DE84703088 DE84780427 CEA-R—5225 
DE84702762 ECN—150 DE84703089 DE84780428 CENBG—8215 
DE84702763 FIAS-R—121 DE84751189 DE84780429 CRN-PN—81-11 
DE84702764 IFTAR-LOP—28-1982 DE84751363 DE84780430 EUR-CEA-FC—1178 
DE84702765 JINR—E-17-83-303 DE84751364 DE84780431 EUR-CEA-FC—1179 
DE84702766 JINR—1-83-725 DE84751365 CEA-CONF—7110 DE84780432 IPNO-DRE—82-24 
DE84702767 JINR—1-83-726 DE84751366 CEA-CONF—7109 DE84780433 IPNO-DRE—82-25 
DE84702768 JINR—14-83-806 DE84751367 FRNC-TH—1407 DE84780434 IPNO-DRE—83-01 
DE84702769 IFIN-FT—215-1982 DE84751372 CEA-N—2341-Pt.3 DE84780435 IPNO-DRE—83-08 
DE84702770 JINR—1-83-731 DE84751373 CEA-N—2341-Pt.1 DE84780436 ISN—82-11 
DE84702771 UPTEC—8375R DE84751374 CEA-N—2341-Pt.2 DE84780437 LAL—81-34 
DE84702772 AAEC/E—573 DE84751375 FRNC-TH—1198 DE84780438 LAPP-TH—64 
DE84702773 AECL—8054 DE84751376 FRNC-TH—1410 DE84780439 IWGFR—43 
DE84702774 IFTAR-LOP—31-1982 DE84751377 FRNC-TH—1488 DE84780440 IAEA-SMR—68/2 
DE84702775 IAE—3630/7 DE84751378 FRNC-TH—1197 DE84780483 INIS-mf—9027 
DE84702776 IAE—3662/7 DE84751380 CEA-CONF—7118 DE84780484 INIS-mf—9028 
DE84702777 IAE—3690/6 DE84751381 CEA-CONF—7121 DE84780485 INIS-mf—9011 
DE84702778 IAE—3692/7 DE84751382 CEA-CONF—7115 DE84780486 INIS-mf—9010 
DE84702779 IAE—3709/7 DE84751383 CEA-CONF—7094 DE84780487 INIS-mf—9012 
DE84702780 IAE—3741/10 DE84751384 CEA-CONF—6839 DE84780488 INIS-mf—9020 
DE8470278i IAE—3751/6 DE84751385 CEA-CONF—7102 DE84780489 INIS-mf—9024 
DE84702782 KFTI—83-7 DE84751386 CEA-CONF—7112 DE84780490 INIS-mf—9023 
DE84702783 NITEFA-P-K—0545 DE84751387 CEA-CONF—7114 DE84780491 INIS-mf—9014 
DE84702784 IFTAR-LOP—33-1982 DE84751388 CEA-CONF—7081 DE84780492 INIS-mf—9030 
DE84702785 IFTAR-LOP—35-1982 DE84751389 CEA-CONF—7083 DE84780493 INIS-mf—9022 
DE84702786 IFTAR-LOP—36-1983 DE84751390 CNRS-CPT—82-P-1423 DE84780494 INIS-mf—9019 
DE84702787 IAE—3761/1 DE84751391 CNRS-CPT—82-PE-1421 DE84780495 INIS-mf—9008 
DE84702788 TRITA-PFU—83-02 DE84751392 CEA-N—2357 DE84780496 INIS-mf—9013 
DE84702789 TRITA-PFU—83-08 DE84751393 FRNC-TH—1457 DE84780497 INIS-mf—9016 
DE84702790 IFTAR-LOP—34-1982 DE84751394 FRNC-TH—1458 DE84780498 INIS-mf—8972 
DE84702791 RISO-M—2414 DE84751395 CRN-CPR—83-07 DE84780499 INIS-mf—9029 
DE84702792 TRITA-PFU—82-13 DE84751396 SCPRI-RT—3-1982 DE84780500 INIS-mf—9015 
DE84702793 TRITA-PFU—82-15 DE84751397 CEA-N—-2367 DE84780501 INIS-mf—9017 
DE84702794 TRITA-PFU—83-09 DE84751398 CEA-N—2360 DE84780502 INIS-mf—9009 
DE84702795 ITF—83-53-R DE84751399 CNRS-CPT—82-P-1425 DE84780503 INIS-mf—9018 
DE84702796 JINR—E-11-83-692 DE84751400 CNRS-CPT—82-P-1420 DE84780504 INIS-SU—226 
DE84702797 AAO-PP—195 DE84751401 EP-CMA-RA—1982 DE84780505 INIS-mf—9026 
DE84702798 AAO-PP—194 DE84751402 EP-CM-RA—1982 DE84780506 INIS-mf—9021 
DE84702799 JINR—R-9-83-777 DE84751403 CNRS-CPT—82-P-1415 DE84780508 INIS-mf—9025 
DE84702800 IFVE-OEF—83-28 DE8475 1404 CNRS-CPT—83-P-1493 DE84780513 INIS-mf—8991 
DE84702801 IFVE-OTF—82-128 DE84751405 CNRS-CPT—83-P-1488 DE84780514 INIS-mf—8992 
DE84702802 IFVE-OTF—82-136 DE84751406 CNRS-CPT—83-P-1490 DE84780515 INIS-mf—9001 
DE84702803 ITEF—5(1983) DE84751407 CNRS-CPT—83-P-1492 DE84780516 Zfl-Mitt—68 
DE84702804 ITP—82-138-E DE84751408 CNRS-CPT—83-P-1489 DE84780517 INIS-mf—9032 
DE84702805 ITP—82-147-E DE84751409 CNRS-CPT—83-P-1491 DE84780518 INIS-BR—123 
DE84702806 ITP—83-4-E DE84751410 CEA-CONF—6891 DE84780519 INIS-mf—8984 
DE84702807 ITP—83-43-E DE84751412 CEA-CONF—7090 DE84780520 INIS-mf—8985 
DE84702808 JINR—E-1-83-703 DE84751413 CEA-CONF—7082 DE84780521 INIS-mf—8986 





File No. 


DE84780522 
DE84780523 
DE84780524 
DE84780525 
DE84780527 
DE84780528 
DE84780529 
DE84780530 
DE84780535 
DE84780536 
DE84780538 
DE84780540 
DE84780541 
DE84780542 
DE84780543 
DE84780547 
DE84900760 
DE84900988 
DE84901260 
DE84901335 
DE84901349 
DE84901350 
DE84901362 
DE84901367 
DE84901371 
DE84901456 
DE84901458 
DE84901459 
DE84901460 
DE84901461 
DE84901462 
DE84901463 
DE84901464 
DE84901465 
DE84901468 
DE84901469 
DE84901470 
DE84901475 
DE84901499 
DE84901502 
DE84901521 
DE84901528 
DE84901566 


Report No. 


INIS-BR—124 
INIS-BR—130 
INIS-BR—127 
INIS-BR—128 
INIS-BR—126 
INIS-BR—129 
INIS-BR—131 
INIS-BR—125 
INDC(NDS)—146 
IAEA-TECDOC—302 
Zfl-Mitt—66 
IA—1386 
RAL—84-008 
JINR—D-3,4-82-704 
INDC(NDS)—151/L 
ARL/TR—060 


CERN/SPS/ACC—79-13 
AE-RF—75-3125 
NP—4901260 
NP—4901335 
NP—4901349 
NP—4901350 
TVA/PUB—84/46 
TVA/OP/EN/DES—84/13 
TVA/OACD—84/3 
TRI-PP—84-19 
TRI-PP—84-21 
TRI-PP—84-20 
TRI-PP—84-22 
TRI-PP—84-23 
TRI-PP—84-16 
TRI-PP—84-24 
TRI-PP—84-18 
TRI-PP—84-17 
TRI-PP—84-25 
TRI-PP—84-15 
TRI-PP—84-36 
TRI-PP—84-45 
TVA/PUB—84/47 
TVA/OP/EDT—83/15 
CONF-710238—Exc. 
CONF-7310140—Exc. 
NP—4901566 


File No. 


DE84901594 
DE84901595 
DE84901596 
DE84901674 
DE84901677 
DE84901727 
DE84901747 
DE84901756 
DE84901757 
DE84901758 
DE84901759 
DE84901763 
DE84901768 
DE84901780 
‘DE84901886 
1184014966 
1184014968 
1184015037 
T184015591 
T184015593 
1184015596 
T184015660 
1184015972 
1184016114 
7184016365 
1184016421 
T184701949 
TI184701950 
1184701963 
1184702021 
1184780526 
TI184900508 
T184901164 
T184901169 
1184901171 
T184901189 
T184901285 
1184901289 
T184901290 
7184901418 
1184901421 
1184901424 
1184901425 


Report No. 


TVA/PUB—84/43 
TVA/PUB—84/42 
TVA/PUB—84/41 
NMERDI—2-70-3304 
NMERDI—2-72-4308 
BG-Trans—5897 
NUREG/CR—3897 
TVA/PUB—84/63 
TVA/PUB—84/64 
TVA/PUB—84/66 
TVA/PUB—84/67 
TVA/POWER/RHS—82/04 
RD/B/N—1095 
TVA/OP/ECR—84/55 
NEANDC(E)—252-U-Vol.3 
NUREG/CR—3689-Vol.3 
NUREG/CR—3894 
NUREG/CR—3678 
NUREG/CR—3679 
NUREG/CR—3643 
NUREG/CR—3834 
NUREG/CR—3844 
NUREG/CR—3869 
NUREG/CR—3493 
DOE/NBM—4016365 
NUREG/CR—3933 
DAMTP—31-18 
DAMTP—381-20 
CLM-R—239 
NRPB-GS—2 
INIS-mf—9031 
AGARD-CP—351 
NP—4901 164 
NP—4901169 
NP—4901171 
USGS-OFR—81-1300 
USGS-CIRC—909 
NP—4901289 
NP—4901290 
EPA—450/3-80-032b 
CONF-840111—10 
CONF-840293—1 
CONF-8406159—1 


File No. 


1184901428 
1184901429 
7184901430 
1184901432 
1184901434 
1184901447 
1184901450 
1184901451 
T184901466 
1184901467 
TI84901515 
1184901533 
T184901534 
T184901538 
7184901539 
7184901540 
1184901547 
T184901554 


T184901560 
1184901561 
1184901567 
T184901568 
T184901600 
1184901610 
1184901625 
1184901637 
1184901639 
1184901644 
1184901678 
1184901729 
1184901731 
1184901742 
1184901743 
1184901748 
1184901769 
T184920082 
184920267 
T184920380 
1184920438 
T184920465 
1184920469 


ERA- 9/20 / 396N 


Report No. 


IGT—4901428 
CONF-840805—19 
CONF-840111—11 
CONF-840302—6 
CONF-830960—1 
NUREG—1074 
BM-RI—8538 
BM-TPR—102 
TRI-PP—84-14 
GAO/RCED—84-80 
REG/G—1.84-Rev.22 
JAERI-M—84-111 
JAERI-M—84-116 
AECL—7815 
AECL—7786 
AECL—7810 
JAERI-M—84-010 
NUREG/BR—0025-Vol.10- 
No.5 

NP—4901560 
BM-RI—8857 
NP—4901567 
NP—4901568 
NUREG—1059 
USGS-OFR—83-4 
NP—4901625 
NP—4901637 
NYSERDA—84-5 
P—300-83-012 
NP—4901678 
JAERI-M—84-117 
NUREG—0750-Vol.19-No.3 
NUREG—1031 
NUREG—1073 
NUREG—0540-Vol.6-No.5 
NP—4901769 
EPRI-AP—3271 
EPRI-CS—3344 
EPRI-EA—3530 
EPRI-CS—3550 
EPRI-AP—3520 
EPRI-EL—3339-Vol.2 





AVAILABILITY OF REFERENCES ABSTRACTED 


REPORTS 


A document cited in this publication is considered a “report” 
when it carries a unique identifying number (e.g., ANL-3130, 
BNL-4000, DP-150, etc.) as the first element of the citation. 
Usually, one or more of the following abbreviations will 
appear at or near the end of the citation, indicating the 
organization from which the document is available. If none of 
these abbreviations appears, the report should be requested 
from either the cited publisher or corporate source. 


GPO Available from the Superintendent of Docu- 
ments, U. S. Government Printing Office, 
Washington, DC 20402. 


Available for inspection or interlibrary loan at 
GPO depository libraries. Unlimited DOE 
reports are being sent to the GPO depository 
libraries. See inside back cover for list of 
the libraries. These reports are identified by 
report number, Supt. of Docs. Class Number 
(E 1.99:) and TIC accession/order number, 
e.g., DE84003384. 


For sale by the National Technical Informa- 
tion Service (NTIS), 5285 Port Royal Road, 
Springfield, VA 22161. Paper copy (PC) price 
codes given are for domestic users; prices for 
foreign purchasers are in most instances twice 
the domestic price. There is only one micro- 
fiche (MF) price code, MF A0O1 ($4.50). 


Available from the Office of Scientific and 
Technical Information, Technical Information 
Center, P. O. Box 62, Oak Ridge, TN 37831, 
Attn: Technical Information Division. 


NOTE: DOE offices and contractors should order reports 
from TIC; all others should order from NTIS. For additional 


information, see the introductory paragraph to the Report 
Number Index. 


NTIS NORTH AMERICAN PRICE CODES 


Most NTIS products and services are now announced by price 
codes and, therefore, without specific prices in NTIS journals, 
newsletters and indexes. 

The current dollar equivalent for each code is shown in the schedule 
below. Orders must list the accession number(s) and be accompanied by 
the total dollar amount from the current schedule. 


Customers in Canada, United States, and 
Mexico please use this price schedule; other 
addressees, write for Folder PR-360-4. 


Tol. $125.08 


*Add $1.50 for each additional 25- 
page increment, or portion thereof. 
**Contact NTIS for price quote. 


PRICES EFFECTIVE JANUARY 1, 1983 
U.S. DEPARTMENT OF COMMERCE 


National Technical Information Service 
5285 Port Royal Road; Springfield, Virginia 22161 


NON-REPORT DOCUMENTS 


JOURNAL ARTICLES 

Users must use their own resources to obtain (or scan) 
articles cited—local, state, or university libraries . or 
publishers, reprint services, etc. 


BOOKS 
Most books cited are available from commercial publish- 


ers. Order from the publisher or other source as given, not 
from TIC. 


CONFERENCE PAPERS 
Individual conference papers (or preprints) not available 


as reports should be requested from the originator or other 
source as cited. 


CONFERENCE PROCEEDINGS 

Many proceedings are available from commercial publish- 
ers; in other cases, request from the society, organization, 
institution, etc., cited as the source. 
DISSERTATIONS (THESES) 

Available from University Microfilms International, 
Dissertation Copies, P. O. Box 1764, Ann Arbor, MI 48106. 
Request by order number cited, e.g., DA83-22350. 


MONOGRAPHS 
Request from the organization, institution, society, etc., 
responsible for the monograph. 


PATENTS 

Although not cataloged as reports, patents cited from 
each country are listed in the Report Number Index under 
PATENTS-AU, PATENTS-FR, PATENTS-US, etc. U. S. 
Patent Applications (e.g., A 293,415) are available from 
NTIS. 





CODES USED ON INDEX LINES 


Following the citation numbers in the Corporate Author, Personal Author, and Subject 
Indexes, codes are used to designate the type of document, country of publication, and 
language of the document, e.g., (R:SU:In Russian). The language designator does not 
appear if the document is published in English. 


DOCUMENT TYPES sg 


Journal article 

Translation of a journal 
article 

Report 

Report analytic 

Book 

Book analytic 

Patent 

Engineering materials 

Thesis or dissertation 

Translation (general) 

Translation (analytic) 


somuannnn Am 
aod 2 “ S 


> 


COUNTRY CODES 


Andorra 

United Arab Emirates 
Afghanistan 

Albania 

Argentina 

Austria 

Australia 


Barbados 
Bangladesh 
Belgium 
Bulgaria 
Bahrain 
Burundi 
Bermuda 
Benin 
Bolivia 
Brazil 
Bahamas 
Bhutan 
Burma 


Botswana 

Byelorussian Soviet 
Socialist Republic 
(Byelorussian SSR) 


Canada 

Khmer Republic 

Ceylon 

Central African Republic 

Congo 

Switzerland 

Ivory Coast 

Chile 

United Republic of 
Cameroon 

China 

Colombia 

Costa Rica 

Czechoslovakia 

Cuba 

Cyprus 


German Democratic 
Republic 

Germany, Federal Repub- 
lic of (F.R. Germany) 

Denmark 

Dominican Republic 

Dahomey 

Algeria 


Ecuador 
Egypt 
Spain 
Ethiopia 


Finland 
Fiji 
France 


GA 
GB 


KW 


LA 
LB 


Gabon 

United Kingdom of Great 
Britain and Northern 
Ireland (UK) 

Grenada 

Ghana 

Gambia 

Guinea 

Equatorial Guinea 

Greece 

Guatemala 

Guinea-Bissau 

Guyana 


Hong Kong 
Honduras 
Haiti 
Hungary 
Upper Volta 


Indonesia 
Ireland 
Israel 
India 
Iraq 

Iran 
Iceland 
Italy 


Jamaica 
Jordan 
Japan 


Kenya 

Cambodia 

Democratic People’s 
Republic of Korea 

Korea, Republic of 

Kuwait 


Laos 
Lebanon 





Liechtenstein 

Sri Lanka 

Liberia 

Lesotho 

Luxembourg 

Libyan Arab Republic 


Morocco 
Monaco 
Madagascar 
Mali 
Mongolia 
Mauritania 
Malta 
Mauritius 
Maldives 


MW Malawi 


Mexico 
Malaysia 


Niger 
Nigeria 
Nicaragua 
Netherlands 
Norway 
Nepai- 
Nauru 

New Zealand 


Oman 


PA Panama 
PE Peru 


Papua New Guinea 
Philippines 
Pakistan 

Poland 

Puerto Rico 
Portugal 


Paraguay 


Qatar 


Southern Rhodesia 
Romania 
Rwanda 


Saudi Arabia 

Sudan 

Sweden 

Singapore 

Sikkim 

Sierra Leone 

San Marino 

Senegal 

Somalia 

Union of Soviet Socialist 
Republics (USSR) 

El Salvador 

Syria 

Swaziland 


Trucial Oman 
Chad 
Togo 


Thailand 

Tunisia 

Tonga 

Turkey 

Trinidad and Tobago 

Taiwan 

United Republic of 
Tanzania 


Ukrainian Soviet Socialist 
Republic (Ukrainian 
SSR) 

Uganda 

United States of America 
(USA) 

Uruguay 


Holy See 

Democratic Republic of 
Vietnam 

Venezuela 

Republic of Vietnam 


Western Samoa 


Democratic Yemen 
Yemen 
Yugoslavia 


South Africa 
Zambia 
Zaire 








MAIL THIS FORM TO: 


NEW ADDRESS 

Superintendent of Documents 
Government Printing Office SSOM 
Washington, D.C. 20402 


Enter my Subscription to: 


© 
we 


| 


Domestic; @ $ 
NAME—FIRST, LAST 


COMPANY NAME OR ADDITIONAL ADDRESS LINE 


: 
: 
B 
; 
‘ 
5 
§ 
: 


STREET ADDRESS 


STATE ZP CODE 


“U. S. GOVERNMENT PRINTING OFFICE: 1984-544-041/10010 








FEDERAL DEPOSITORY LIBRARY PROGRAM 


As a result of an agreement between the U. S. Government Printing Office (GPO) and the Department of Energy, beginning in 
1984 DOE reports with unlimited distribution are now included in the Federal Depository Library Program. The Regional De- 
pository Libraries listed below receive and retain at least one copy of nearly every Federal Government publication, either in 
printed or microfilm form, for use by the general public. These libraries provide reference services and interlibrary loans; however, 
they are not sales outlets. You may wish to ask your local library to contact a Regional Depository to help you locate specific 
publications, or you may contact the Regional Depository yourself. Do not send checks or orders to these libraries. 


ARKANSAS STATE LIBRARY 
One Capitol Mall 

Little Rock, AR 72201 

(501) 371-2326 


AUBURN UNIV. AT MONT- 
GOMERY LIBRARY 
Documents Department 
Montgomery, AL 36193 
(205) 279-9110, ext. 253 


UNIV. OF ALABAMA LIBRARY 
Documents Dept.-Box S 
University, AL 35486 

(205) 348-7369 


DEPT. OF LIBRARY, ARCHIVES 
AND PUBLIC RECORDS 

Third Floor-State Cap. 

1700 West Washington 

Phoenix, AZ 85007 

(602) 255-4121 


UNIVERSITY OF ARIZONA LIB. 
Governments Documents Dept. 
Tucson, AZ 85721 

(602) 626-5233 


CALIFORNIA STATE LIBRARY 
Govt. Publications Section 

P.O. Box 2037 

Sacramento, CA 95809 

(916) 322-4572 


UNIV. OF COLORADO LIB. 
Government Pub. Division 
Campus Box 184 

Boulder, CO 80309 

(303) 492-8834 


DENVER PUBLIC LIBRARY 
Govt. Pub. Department 
1357 Broadway 

Denver, CO 80203 

(303) 571-2131 


CONNECTICUT STATE LIBRARY 
Government Documents Unit 

231 Capitol Avenue 

Hartford, CT 06106 

(203) 566-4971 


UNIV. OF FLORIDA LIBRARIES 
Library West 

Documents Department 
Gainesville, FL 32611 

(904) 392-0367 


UNIV. OF GEORGIA LIBRARIES 
Government Reference Dept. 
Athens, GA 30602 

(404) 542-8951 


UNIV. OF HAWAIl LIBRARY 
Govt. Documents Collection 
2550 The Mall 

Honolulu, Hi 96822 

(808) 948-8230 


UNIV. OF IDAHO LIBRARY 
Documents Section 
Moscow, ID 83843 

(208) 885-6344 


ILLINOIS STATE LIBRARY 
Information Services Branch 
Centennial Building 
Springfield, IL 62706 

(217) 782-5185 


INDIANA STATE LIBRARY 
Serials Documents Section 
140 North Senate Avenue 
Indianapolis, IN 46204 
(317) 232-3686 


UNIV. OF IOWA LIBRARIES 
Govt. Documents Department 
lowa City, |A 52242 

(319) 353-3318 


UNIVERSITY OF KANSAS 
Doc. Collect.-Spencer Lib. 
Lawrence, KS 66045 

(913) 864-4662 


UNIV. OF KENTUCKY LIBRARIES 
Govt. Pub. Department 

Lexington, KY 40506 

(606) 257-3139 


LOUISIANA STATE UNIVERSITY 
Middleton Library 

Govt. Docs. Dept. 

Baton Rouge, LA 70803 

(504) 388-2570 


LOUISIANA TECHNICAL UNIV. 
LIBRARY 

Documents Department 

Ruston, LA 71272 

(318) 257-4962 


UNIVERSITY OF MAINE 

Raymond H. Fogler Library 

Tri-State Regional Documents 
Depository 

Orono, ME 04469 

(207) 581-1680 


UNIVERSITY OF MARYLAND 
McKeldin Lib. -Doc. Div. 
College Park, MD 20742 

(301) 454-3034 


BOSTON PUBLIC LIBRARY 
Government Docs. Dept. 
Boston, MA 02117 

(617) 536-5400 ext. 226 


DETROIT PUBLIC LIBRARY 
Sociology Department 

5201 Woodward Avenue 
Detroit, Mi 48202 

(313) 833-1409 


MICHIGAN STATE LIBRARY 
P.O. Box 30007 

Lansing, Mi 48909 

(517) 373-0640 


UNIVERSITY OF MINNESOTA 
Government Pubs. Division 

409 Wilson Library 

309 19th Avenue South 
Minneapolis, MN 55455 

(612) 373-7813 


UNIV. OF MISSISSIPPI LIB. 
Documents Department 
University, MS 38677 

(601) 232-5857 


UNIV. OF MONTANA 
Mansfield Library 
Documents Division 
Missoula, MT 59812 
(406) 243-6700 


NEBRASKA LIBRARY COMM. 

Federal Documents 

1420 P Street 

Lincoin, NE 68508 

(402) 471-2045 

(in cooperation with University 
of Nebraska-Lincoin) 


UNIVERSITY OF NEVADA LIB. 
Govt. Pub. Department 

Reno, NV 89557 

(702) 784-6579 


NEWARK PUBLIC LIBRARY 
5 Washington Street 
Newark, NJ 07101 

(201) 733-7812 


UNIVERSITY OF NEW MEXICO 
Zimmerman Library 

Government Pub. Dept. 
Albuquerque, NM 87131 

(505) 277-5441 


NEW MEXICO STATE LIBRARY 
Reference Department 

325 Don Gaspar Avenue 

Santa Fe, NM 87501 

(505) 827-2033, ext. 22 


NEW YORK STATE LIBRARY 
Empire State Plaza 

Albany, NY 12230 

(518) 474-5563 


UNIVERSITY OF NORTH 
CAROLINA AT CHAPEL HILL 

Wilson Library 

BA/SS Documents Division 

Chapel Hill, NC 27515 

(919) 962-1321 


UNIVERSITY OF NORTH DAKOTA 
Chester Fritz Library 
Documents Department 
Grand Forks, ND 58202 
(701) 777-2617, ext. 27 
(in cooperation with North 
Dakota State Univ. Library) 


STATE LIBRARY OF OHIO 
Documents Department 

65 South Front Street 
Columbus, OH 43215 

(614) 462-7051 


OKLAHOMA DEPT. OF LIBRARIES 
Government Documents 

200 NE 18th Street 

Oklahoma City, OK 73105 

(405) 521-2502 


OKLAHOMA STATE UNIV. LIB. 
Documents Department 
Stillwater, OK 74078 

(405) 624-6546 


PORTLAND STATE UNIV. LIB. 
Documents Department 

P.O. Box 1151 

Portland, OR 97207 

(503) 229-3673 


STATE LIBRARY OF PENN. 
Government Pub. Section 
P.O. Box 1601 

Harrisburg, PA 17105 

(717) 787-3752 


TEXAS STATE LIBRARY 
Public Services Department 
P.O. Box 12927-Cap. Sta. 
Austin, TX 78753 

(512) 471-2996 


TEXAS TECH. UNIV. LIBRARY 
Govt. Documents Department 
Lubbock, TX 79409 

(806) 742-2268 


UTAH STATE UNIVERSITY 
Merrill Library, U.M.C. 30 
Logan, UT 84322 

(801) 750-2682 


UNIVERSITY OF VIRGINIA 
Alderman Lib.-Public Doc. 
Charlottesville, VA 22901 
(804) 924-3133 


WASHINGTON STATE LIBRARY 
Documents Section 

Olympia, WA 98504 

(206) 753-4027 


WEST VIRGINIA UNIV. LIB. 
Documents Department 
Morgantown, WV 26506 
(304) 293-3640 


MILWAUKEE PUBLIC * 'BRARY 
814 West Wisconsin Avenue 
Milwaukee, WI! 53233 

(414) 278-3000 


ST. HIST. LIB. OF WISCONSIN 
Government Pub. Section 

816 State Street 

Madison, WI 53706 

(608) 262-4347 


WYOMING STATE LIBRARY 
Supreme Ct. & Library Bid. 
Cheyenne, WY 82002 

(307) 777-6344 
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DOE/RECON SYSTEM 


COMPUTER SEARCH 
SERVICE 


DOE/RECON is an interactive 
on-iine information retrieval 
system developed to provide 
rapid and easy access to 
energy-related data bases. It is 
available to DOE and contrac- 
tor offices and to other federal 
government and state agen- 
cies with energy-related mis- 
sions. The acronym RECON 
stands for REmote CONsole, 
which signifies that the system 
can be accessed by users 
located at various sites across 
the United States. 


The system permits users to 
carry on a dialogue with the 
computer. This dialogue allows 
browsing through large data 
bases and can result in 
retrieval of citations which 
answer specific needs. Desired 
information can be selectively 
retrieved via simple yet power- 
ful commands sent to the 
computer from the terminal 
keyboard. 


Search logic may be formu- 
lated by the use of indexed 
terms, such as keywords, 
authors, categories, or corpo- 
rate authors. As the search 
session progresses, AND, OR 
and NOT Boolean logic may 
be used to improve precision, 
i.e., the specificity of the 


retrieved set. For most data 
bases, the user may limit the 
scope of the search to 
particular years or volumes of 
data. Upon completion of a 
search, the user may choose 
to have the results displayed 
or printed at his/her terminal 
or to have the results printed 
and mailed the following day. 


The DOF /RECON system is 
supported by dual IBM 
370/3033 computers. Two 
IBM 3705 front-end communi- 
cations computers are used to 
perform the message switch- 
ing. Although most of the 40 
data bases are bibliographic in 
content, DOE/RECON is not 
limited to this type; the 
Research in Progress (RIP) 
data base is one that is non- 
bibliographic. Presently, over 2 
million references are available. 


Requests for information con- 
cerning authorization to access 
the DOE/RECON system 
should be addressed to 


RECON 

Office of Scientific and 
Technical Information 

Technical Information Center 

U. S. Department of Energy 

P. O. Box 62 

Oak Ridge, TN 37831 














